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Overview

e The Data Audit node provides a comprehensive first
look at the data you bring into Clementine.

e Data Audit node often used during the initial data
exploration

e The data audit report shows
— summary statistics

— histograms

— distribution graphs for each data field

e It allows you to specify treatments for missing values,
outliers, and extreme values.
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Overview

e This example uses:
— The stream named relco _dataaudit.str

— The data file named relco.sav.

e These files are available from the Demos directory of
any Clementine Client installation.

e The relco_dataaudit.str file 1s 1n the
Segmentation_Module directory.

e The example focuses on using demographic data to
predict usage patterns.
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Add A Source Node
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Building Source Node

e Add an SPSS source node

telco.say
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Building Source Node

e Pointing to relco.sav.

@spsskie x|

@ Refresh | ©)
{p5d

CAProgram FilesiSPSSIncClementine 1 2.00Demositelco.say

lmport file: | CAProgram FilesiSPSSInciClementine 2. 0Demositelco.say |D

Yariable names: (%) Read names and labels () Read labels as names

Yalues: () Read data and labels () Read labels a5 data

Data | Filter | Types | Anhotations

[ (0] 4 ’ Cancel ] ’ Apply ” BEeset
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Add A Type Node
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Building Type Node

e Add a Type node to define fields, and

Clementine




Data Type

e Field properties can be specified in a source node or in a
separate Type node.

e Data Type

describes the usage of the data fields in Clementine.
Used to describe characteristics of the data in a given field.
If all of the details of a field are known, it is called fully instantiated.

The type of a field is different from the storage of a field, which
indicates whether data are stored as strings, integers, real numbers,
dates, times, or timestamps.

For example, you may want to set the type for an integer field with
values of 1 and O to flag. This usually indicates that 1 = True and 0 =
False.
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Data Type

e The following data types are available:
— Range

¢ Used to describe numeric values, such as a range of 0—100 or 0.75—
1.25.

¢ A range value can be an integer, real number, or date/time.
— Discrete

¢ Used for string values when an exact number of distinct values is
unknown.

¢ This is an uninstantiated data type, meaning that all possible
information about the storage and usage of the data is not yet known.

¢ Once data have been read, the type will be flag, set, or typeless,
depending on the maximum set size specified in the stream
properties dialog box.
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Data Type

— Flag

¢ Used for data with two distinct values, such as Yes and No or 1 and
2.

¢ Data may be represented as text, integer, real number, or date/time.

¢ Note: Date/time refers to three types of storage: time, date, or
timestamp.

— Set

¢ Used to describe data with multiple distinct values, each treated as a
member of a set, such as small/medium/large.

¢ A set can have any storage—numeric, string, or date/time.

¢ Note that setting a type to Set does not automatically change the
values to string.
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Data Type

— Ordered Set

L 4
L 4

¢

*

Used to describe data with multiple distinct values that have an order.

For example, salary categories or satisfaction rankings can be typed as an
ordered set.

The order of an ordered set is defined by the natural sort order of its
elements.

For example, 1, 3, 5 is the default sort order for a set of integers, while
HIGH, LOW, NORMAL (ascending alphabetically) is the order for a set of
strings.

The ordered set type enables you to define a set of categorical data as ordinal
data for the purposes of visualization, model building (C5.0, C&R Tree,
TwoStep), and export to other applications, such as SPSS, that recognize
ordinal data as a distinct type.

You can use an ordered set field anywhere that a set field can be used.

The fields of any storage type (real, integer, string, date, time, and so on) can
be defined as an ordered set.
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Data Type

— Typeless

¢ Used for data that does not conform to any of the above types or for
set types with too many members.

¢ It is useful for cases in which the type would otherwise be a set with
many members (such as an account number).

¢ When you select Typeless for a field, the role 1s automatically set to
None.

¢ The default maximum size for sets is 250 unique values.

¢ This number can be adjusted or disabled in the stream properties
dialog box.
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Data Type

e You can manually specify data types, or you can allow
the software to read the data and determine the type
based on the values that 1t reads.

e To Use Auto-Typing

» In a Type node or the Types tab of a source node, set the
Values column to <Read> for the desired fields.
¢ This will make metadata available to all nodes downstream.

¢ You can quickly set all fields to <Read> or <Pass> using the
sunglasses buttons on the dialog box.

» Click Read Values to read values from the data source
immediately.
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Data Type

e To Manually Set the Type for a Field
» Select a field in the table.

» From the drop-down list in the Type column, select a type
for the field.

» Alternatively, you can use Ctrl-A or Ctrl-click to select
multiple fields before using the drop-down list to select a

type.
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Data Type

e Type node

& Type

X

@@

'\"| m | P ReadYalues "CIearValuesl Clear All Yalues |

Field Type Yalles Missing Check Direction

{3 region @5 Set 12345 More ~, In -
<} tenure ¥ Range =Curr.. Mane ~y In i
{3 age & Range «Read= Mane g In |
{3 marital @5 Set “Read += Maone ~, In
{2 address & Range <Pasge Mone s In
#3 income & Range Curents Mane Ny In
{3 ed 4l Orderad Set _ Mane “y In
{3 emplay < Range Specity... Maone ~, In ||
78 rotire A oot oodn Rlano . In 4
(=) view current fields () View unused field setftings

Types | Format | Annotations

L ] 4 | | cancel | | Apnply || Reset
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Directions

e Specily churn as the target field (Direction = Out).

e Direction should be set to In for all of the other fields
so that this 1s the only target.

B
S
m ’ P ReadvValues I ClearWalues I Clear All Yalues ]
Figld | Type | Walues | Missing | Check | Direction

L EH W oEl L 5 1 B =TT 3
2 lnglong & Range =Read= Mone 5 In —
83 logtall & Range =Read= Mone 5 In

3 lngegui & Range =Read= Mone 5 In
$#% lngeard & Range =Read= Mone 5 In
#3 logwire & Range =Read= Mone 5 In
3 Inine & Range =Read= Mone “ In ||
3 custeat @b Set 1,2,3.4 Mane “ In E
% churn @5 Set 0,1 Mone @ out -
(o) view current fields () Wiew unuzed field settings

Types | Formmiat | Annotations |

[ ] 4 ’ Cancel ] ’ Apply ” Beset ]
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Add A Data Audit Node
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Building the Stream

e Attach a Data Audit node to the stream.

telco.say

@
-E>
-A>

Type
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Building the Stream

e On the Settings tab, leave the default settings in place
to include all fields 1n the report.

|
m— @
2
(®) Default () Uge custom fields
-
al
Fields:
Overlay:| ,§|
Display
[ Graphs Basic statistics [ ] Advanced statistics
[ ] calculate median and mode (may slow perfarmance on large datasets)
Gettings | Cluality | Cutput | Annotations |
l 0] ’ B Execute ” Cancel ] ’ Apply ” Beset ]
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Building the Stream

e On the Quality tab, leave the default settings for detecting

missing values, outliers, and extreme values 1n place, and click

Execute.
x

e

~Missing Yalues

Calculate:
Count of recards with walid values

Breakdown counts of records with invalid values

—Outliers & Extreme Yalues
Detection Method:

(=) Standard deviation fram mean

N [=] :
Cutliers: 3.0 E}:Tremes. a.0

() Interguartile ranges fram upperiower guartiles

Cutliers: 1.5 Exremes: E

Mote: Selecting Intergquartile range may slow perfarmance on large datasets

Gettings | Cluality | Cutput | Annotations |

[ 0] ” B Execute ” Cancel ] ’ Apply ” Beset ]
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Building the Stream

e Data Audit Quality Tab
— Missing Values

¢ Count of records with valid values. Select this option to show the
number of records with valid values for each evaluated field.

¢ Note that null (undefined) values, blank values, white spaces and
empty strings are always treated as invalid values.

— Breakdown counts of records with invalid values

¢ Select this option to show the number of records with each type of
invalid value for each field.
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e Data Audit Quality Tab

— Standard deviation from the mean.

¢ Detects outliers and extremes based on the number of standard
deviations from the mean.

¢ For example, if you have a field with a mean of 100 and a standard
deviation of 10, you could specify 3.0 to indicate that any value
below 70 or above 130 should be treated as an outlier.

— Interquartile range.

¢ Detects outliers and extremes based on the interquartile range, which
1s the range within which the two central quartiles fall (between the
25th and 75th percentiles).

¢ For example, based on the default setting of 1.5, the lower threshold
for outliers would be Q1 — 1.5 * IQR and the upper threshold would
be Q3 + 1.5*IQR.

¢ Note that using this option may slow performance on large datasets.
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Browsing Statistics and Charts
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Browsing Statistics and Charts

e The Data Audit browser is displayed, with thumbnail graphs and descriptive
statistics for each field.

[ Data Audit of [42 fields] #1 =10l %

‘ (ZlEile 7 Edit ) Generate Iﬁ'@ B

Field | Graph | Type | Min | LIEYS | Mean | St Dey |Skewness| Unigue | Walid |

{:} regiun H H H
3 tanure me & Range 1 72 35,536 21,360 0112 - 1000

<3 age & Range 18 77 41,684 12.558 0,357 - 1000

<3 marital &; Set ] 1 - - - 2 1000
O3 address mm & Range 0 55 11.551 10.087 1.108 - 1000

@ incorme & Range 9.000  1662.000 77.635 107.044 B.643 - 1000

T H ﬂ H gl ordered Set 1 5 - - - 5 1000
H

{} employ IW & Range 0 47 108987 10,082 1.061 - 1000

‘Indicates a multimode result  ®Indicates a sampled result
Audit | Quality | Annotations |

rs

&b Set 1 3 - - - 3 1000

{}ed

1
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Browsing Statistics and Charts

® You can also use the toolbar or Edit > Display
statistics menu to choose the statistics to display.

x|
—]

Iz
| Statistic
Min

L F=R

Surmn

Range

Mean

Mean Std. Err.
Standard deviation
Variance
Skewness
Skewness Std. Err.
kurtosis

kurtosis Std. Err.
Linigue

Walid

REHOOOROROROORE

o | [ |
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Browsing Statistics and Charts

e Double-click on any thumbnail graph in the audit report to view a full-sized
version of that chart. Because churn is the only target field in the stream, it is
automatically used as an overlay.

=101x]
|[_35ile TIEdit ) Generate o View |ﬁ' *|®@
sBmEeaLlsEH m1y» /20
oo [ == ..
= : . | Bo
: C| Ha

age

Graph | Annotations

. 0]%4
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Browsing Statistics and Charts

® You can select one or more thumbnails and generate a Graph node for each.
The generated nodes are placed on the stream canvas and can be added to the
stream to re-create that particular graph.

Blpata audit of [42 fields] #2 10l x|
Gee - o [ Dgenente ()] 2% [l =) [
Field | Missing Yalues Supertlode Min | Mz | Mean | Std. Dew | Skewness Unigue | alid |
Dtlier & Extreme Supartlode 14
<3 region H Missing Values Filter MNade L 3 - - - 3 1000
Mizsing Walues Selact Mode g
{}tenure & Reclassify Node 1 72 35.526 21.360 0112 -- 1000
Binning Moade
3 age el e 18 77 41,584 12.559 0.357 - 1000
Graph Output
) Graph Maode
<3 marital i 1 - - - 2 1000
<3 address ﬁm & Range ] &5 11.851 10.087 1106 - 1000
{%} incame & Range §.000 1668.000 77535 107.044 6.643 -- 1000
<3 e ﬂ H H H gl ordered Set 1 5 - - - 5 1000
H
{} ermploy IW & Range i] 47 10.987 10,082 1.061 -- 1000

'Indicates a multimode result  ® Indicates a sampled result
udit | Quality | Annotations |
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Handling Missing Values
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Handling Missing Values

e The Quality tab in the audit report displays information about outliers,

extremes, and missing values.

‘@Eile CIEdt ) Generate || 2%

=

Complete fields (%) [90.48% Complete records (%) | 13.1%

Field | Tyne . Outliers | Extremes | Action Impute Missing Method % C

3 region @0 Set - |- Mever Fixed -
{3 tenure & Range 0 0 Mane Mever Fixed

3 age & Range ] 0 Mone Mever Fixed

< marital @b Set - |- Mever Fixed

{3k address &7 Range 13 0 Mane Mever Fixed

@ income & Range g f Maone Mever Fixed

3 ed 4l Drdered Set = —- Mever Fixed

3 emplay &7 Range g 0 Mone Mewver Fixed

&> retire @b Set = —- Mever Fixed

¥ gandar &b Set 2 e Mever Fixed

<3 reside & Range B 0 Mane Mever Fixed

3 tollfree @b Set = - Mever Fixed

% equip @b Set i hever Fixed

<% callcard @b Set |- Mever Fixad

3 wireless a0 Set z = Mever Fixed

& longmaon & Range 18 4 Maone Mever Fixed —
& tallmaon & Range g 1 Mone Mever Fixed

@ eguipman & Range 2 0 Mone Mever Fixe

< cardmon & Range 11 3 Maone Mever Fixed

@3 wireman & Range 8 1 Maone Mever Fixed

& longten & Range 20 4 Mone Mever Fixed

> tolltan & Range 18 2 Maone Mever Fixad

< equipten & Range 18 3 Mone Mever Fixed

& cardten & Range 11 B Mane Mever Fixed

& wireten & Range 232 3 Mone Mever Fixed 1
iﬁ multline &h Set -- - - Mewar Fixed |8
1 | D

Audit | Quality | Annotations
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Handling Missing Values

e Quality tab

[Blpata Audit of [42 fields] #2

| @Ele TEdt ) Generats PR B
Complete fields (%): Complete records (%):

-

| ImputeMissing |  Method | % Complele | ValidRecords |  NullValue | EmplyString |  White Space BlankValue |
MEver Fixed Tuu Tauu i u U U
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Mever Fixed 100 1000 o 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed TOT OO0 y U U L
Mever Fixed 47.5 475 525 o 1 0
Never Fixed 386 386 614 0 0 0
Never Fixed 67.8 678 322 0 0 0
Never Fixed 296 296 704 0 0 0
Never Fixed 100 1000 0 0 0 0
Never Fixed TO00 T000 0 0 0 0
Never Fixed 100 1000 0 0 0 0
4 [»]

Audit | Quality = Annotations

B
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Missing Values

e Missing values are values in the dataset that are:
— unknown,
— uncollected, or

— 1ncorrectly entered.

e Usually, such values are invalid for their fields.

— For example,
¢ A value Y for the field Sex that should contain the values M and F.

¢ A negative value for the field Age is meaningless and should also be
interpreted as a blank.
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Handling Missing Values

e Types of missing values in Clementine:

— Null values

¢ These are nonstring values that have been left blank in the database
or source file and have not been specifically defined as “missing” in
a source or Type node.

¢ Null values are displayed as System-missing $null$.
¢ Note that empty strings are not considered nulls in Clementine, although
they may be treated as nulls by certain databases.
— Empty strings and white space

¢ Empty string values and white space (strings with no visible characters) are
treated as distinct from null values.

¢ Empty strings are treated as equivalent to white space for most purposes.

¢ For example, if you select the option to treat white space as blanks in a
source or Type node, this setting applies to empty strings as well.
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Handling Missing Values

e Types of missing values in Clementine:

— Reading in mixed data

¢ Note that when you are reading in fields with numeric storage (either
integer, real, time, timestamp, or date), any non-numeric values are
set to null or system missing.

— User-defined missing values

¢ These are values such as unknown, 99, or —1 that are explicitly defined in a
source node or Type node as missing.

¢ Optionally, you can also choose to treat nulls and white space as blanks,
which allows them to be flagged for special treatment and to be excluded
from most calculations.
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Declare Missing Values

e To declare missing values or blanks
» Double-clicking a field in the Type node opens a Values Dialog Box

» Select Define blanks to activate the controls below that enable you to
declare missing values or blanks in your data.

4 logtoll ¥alues |
Type: Starage: {{t} Real | Model Field... |
Values: () Read fram data () Pass

(2) Specify values and labels

Lower. |1.743199854809259 |
Upper: | 5.153291594497779 |

[] Extend values fram data

Checkwalues:
Define hlanks

Missing values

[] Range | | m:| |
Rull [ ¥white space

Description: |Lcug-1cu||free |

I (0]34 ” Cancel H Help I
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Declare Missing Values

e Define blanks Options

— Missing values table

¢ Allows you to define specific values (such as 99 or 0) as blanks.
¢ The value should be appropriate for the storage type of the field
— Range

¢ Used to specify a range of missing values, for example, ages 1-17 or
greater than 65.

— White space

¢ You can also specify white space (string values with no visible
characters) as blanks.
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Handling Missing Values

e You should decide how to treat missing values in light
of your business or domain knowledge.

— In order to ease training time and increase accuracy, you
may want to remove blanks from your dataset.

— On the other hand, the presence of blank values may lead to
new business opportunities or additional insights.

e In choosing the best technique, you should consider
the following aspects of your data:
— Size of the dataset
— Number of fields containing blanks

— Amount of missing information
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Handling Missing Values

e Two approaches to treat missing values:
— You can exclude fields or records with missing values

— You can impute, replace, or coerce missing values using a
variety of methods
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Handling Records with Missing Values

e If the majority of missing values is concentrated in a small
number of records, you can just exclude those records.

e Example,

— a bank usually keeps detailed and complete records on its
loan customers.

— If, however, the bank is less restrictive in approving loans
for 1ts own staff members, data gathered for staff loans are
likely to have several blank fields.

— In such a case, there are two options for handling these
missing values:
¢ You can use a Select node to remove the staff records.

¢ If the dataset is large, you can discard all records with blanks.
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Handling Records with Missing Values

e From the Data Audit browser, you can create a new Select node
based on the results of the quality analysis.

1ol ]
‘ Sele 0 Edit | Hoenerate 8] 2%/ =] |
Corplete fields (% Missing Yalues Supertode E
Qutlier & Extreme SuperMode
Field | o _ Edremes | Action Impute Missing Method | %¢C
& tanman Mizsing Values Filter Mode T Fone FlEvar Fred =
& equipmon Missing Values Select Mode 0 None Mever Fixed |
&3 cardmaon 3 Mone Mever Fixed
@}wiremnn Reclassify Mode 1 Mone MHever Fixed
> longten Binning Mode 4 Mone Mever Fixed
&3 tollten 2imng | 2 Maone Mever Fixed
&3 equipten Dierive Mode 3 MNaone Mever Fixed
&3 cardten & Mone MNewer Fixed
&3 wireten Graph Qutput 3 Mane Mever Fixed
<3 multline d  Graph Mode i Mever Fixe
{3 waice e i Mever Fixer |
<> pager @b Set = - Mever Fixed
O3 internet @b Set 22 i Mever Fixe
{3 callid @5 Set - |- Mever Fixed
% callwait &b Set 22 o Mever Fixed
3 forward @b Set - |- Mever Fixed
{3 canfer @b Set = i Mever Fixe
<3 ehill &> Set - |- Mever Fixed
&3 Ioglang &7 Range 4 0 Mone Mever Fixe
43 lagtoll £ Range 2 0 Mone Mever Fixe
&3 logequi & Range 1 0 Mone Mever Fixer
& logcard &7 Range 2 0 Mane Mever Fixed
3 lagwire & Range 1 0 Mone Mever Fixe
&3 Ininc & Range ] 0 Mone Mever Fixed
% custcat &b Set = s o Mever Fixed
3 churn @b Set - |- Mever Fixed -
q] - [ [ ¥
Audit | Quality | Annotations
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Handling Records with Missing Values

e Generate Select node dialog box

] Generate Select Node |
Selectwhen recard is: Covalid (o) Invalid

~Loaok for invalid walues in

(=) All fields

() Fields selected in table

() Fields with quality percentage higher than % | 500

Cansgider a recard invalid if an imvalid value is found in:

(=) Any of the above fields

() All ofthe above fields

(o (o[ son |
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Handling Records with Missing Values

e Generate Select node options:

— Select when record is.

¢ Specify whether records should be kept when they are Valid or Invalid.
— Look for invalid values in.

¢ Specify where to check for invalid values.

¢ All fields.

— The Select node will check all fields for invalid values.
¢ Fields selected in table.

— The Select node will check only the fields currently selected in the
Quality output table.

¢ Fields with quality percentage higher than.

— The Select node will check fields where the percentage of complete
records is greater than the specified threshold. The default threshold is
50%.
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Handling Records with Missing Values

— Consider a record invalid if an invalid value 1s found 1n.

¢ Specity the condition for identifying a record as invalid.
¢ Any of the above fields.
— The Select node will consider a record invalid if any of the

fields specified above contains an invalid value for that record.
¢ All of the above fields.

— The Select node will consider a record invalid only if all of the
fields specified above contain invalid values for that record.
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Handling Records with Missing Values

e Select Valid option

B Generate Select Node x|
Selectwhen record is: @ balid] O Invalid

—Loak for invalid values in

(=) All fields

() Fields selected in tahle

() Fields with guality percentage higherthan % | 0.0

Cansider a recard invalid if an invalid value is found in:

(o) Any ofthe above fields

() All ofthe above fields

| Q1K || Cancel ” Help |
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Handling Records with Missing Values

® The result

-loix]
‘ Eeile O Edit Ooenerate [l 2[%| MR =[]
Complete fields (%) Complete records (%) | 100%
Action | Impute Missing | tethod | % Complete | Walid Recards Mull Walue | Empty String Withite Space

Fever Freed TO0 T3T 1] I =

Mever Fixed 100 131 I 0 [ |

Mever Fixed 100 131 I 0

Mever Fixed 100 13 I} 0

Mever Fized 100 N I} 0

Mever Fized 100 N I} 0

Mever Fixed 100 131 I 0

Mever Fixed 100 131 I 0

Mever Fized 100 13 I} 0

Mever Fized 100 N I} 0

Mever Fized 100 N I} 0 —

Mever Fixed 100 131 I 0

Mever Fixed 100 131 I 0

Mever Fized 100 | I} 0

Mever Fized 100 N I} 0

Mever Fized 100 N I} 0

Mever Fixed 100 131 I 0

Mever Fixed 100 131 I 0

Mever Fized 100 | I} 0

Mever Fized 100 N I} 0

Mever Fized 100 N 1} 0

Mever Fixed 100 131 I 0

Mever Fixed 100 131 I 0

Mever Fized 100 Lh| I} 0

Mever Fized 100 N I} 0

Mever Fixed 100 131 0 O Ea
1 | [ [»]
Autdit | Quality | Annotations

Clementine




Handling Records with Missing Values

e Fields with quality percentage higher than.

[E] Generate Select Node X|
Selectwhen record is; (o0 palic] O Invalid

Laoak far invalid values in

() Al fields

() Fields selected in tahle

(2 Fields with quality percentage higher than % |50.0

Cansider a recard invalid if an invalid value is found in:

(#) Any of the above fields

() Al ofthe above fields

| Ik || Cancel ” Help |
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Handling Records with Missing Values

e Fields with quality percentage higher than.

|[_3£i|e SEmt Ocenerate [ 2% =] [H]

=181x]

x|@

Complete fields (%): | 92.86% Complete records (%) [19.32%

| *

Extremes | Actian | Impute Missing | Method % Complete Yalid Recards Mull Yalue | Empty S
T Hone Mever Frxed Ty big 1]
0 Mone Mewver Fixed 100 G7E 1]
3 Mane Mewer Fixed 100 E7E 1]
0 Maone Mever Fixed 100 678 il
4 Mange Mewer Fixed 100 E7E 1]
1 Maone Mever Fixed 100 678 il
0 Mange MHewer Fixed 100 A7 1]
3 Maone Mever Fixed 100 678 il
2 Mane Mewer Fixed 100 E7E 1]
- - Mewver Fixed 100 G7E 1]
---- Mever Fixed 100 G678 1]
- - Hewer Fixed 100 G7E 1]
- - Mever Fixed 100 678 1]
- - Hewer Fixed 100 67a 1]
- - Mever Fixed 100 678 1]
- - MHewer Fixed 100 A7 1]
- - Mever Fixed 100 678 il
- - MHewer Fixed 100 A7 & 1
0 Maone Mever Fixed 100 678 il
0 Mane Mewer Fixed RO.028 07 271
0 Mone Mewver Fixed 35841 243 434
0 Maone Mever Fixed 100 G678 1]
0 Mone Hewer Fixed ar.rag 266 422
0 Maone Mever Fixed 100 678 il
- - Hewer Fixed 100 678 1]
- - Mever Fixed 100 678 1]

« D

Audit | Quality | Annotations |
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Handling Fields with Missing Values

e If the majority of missing values 1s concentrated in a
small number of fields, you can address them at the
field level rather than at the record level.

— For example, a market research company may collect data
from a general questionnaire containing 50 questions. One

of the questions address age, information that many people
are reluctant to give. In this case, age have many missing

values.
e This approach also allows you to experiment with the
relative importance of particular fields before deciding
on an approach for handling missing values.
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Handling Fields with Missing Values

e Options To Handle Fields with Missing Values:

— Using a Type node to set the fields’ direction to None

¢ This will keep the fields in the dataset but exclude them from the
modeling processes.

— Using a Type node to set the fields’ direction to None

— Filtering fields with missing data by using a Data Audit
node to filter fields based on quality.

— You can use a Feature Selection node to screen out fields
with more than a specified percentage of missing values
and to rank fields based on importance relative to a
specified target.
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Handling Fields with Missing Values

e Using a Type node to set the fields’ direction to None

& Type

X

Eo

.@_’

-m-

g4
E m | P Read‘Yalues | ClearYalues | Clear All Values |

Field Type Yallues Missing Check Directian

v EHITN 'u:l OBl LN Narme =y I -
42 loglang & Range [-0.10536... Maone “, In —
2 logtoll & Range [1.749189... Mone . In -
2 logequi & Range [2 T34367... Maone ~ In
& logeard & Range [1.011600... Mone ® out
& logwire & Range [2.701361... MNone W) Both
3 Ininc & Range (2197224 . Mone o N -
£ custeat &b Set 1,2,3,4 None one
{3 churn @b Set 0,1 Mone Partition |1

(o) View current fields () View unused field settings

Types

Format

Annotations

| 0] 4 ” Cancel |

| apply || Reset
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Handling Fields with Missing Values

e From the Data Audit browser, you can create a new Filter node
based on the results of the Quality analysis.

Bl pata Audit of [42 fields] =10l x|
| Eete = Eait | Hoenerate |2 2[%| =]
Complete fields (% Missing Yalues SupertMode
Qutlier & Extreme Supettode
Field | — : Exremes | Action Impute Missing Method | %
G tolrmon Missing Values Eilter Mode T FOhE FEvar Freed -
@ equipman Missing Walues Select Made U Mone Mever Fixed |
@3 cardman 1 Mone Mever Fixed
@}wiremon Reclassify Mode 0 rMaone Mewer Fixed
& longten Binning Mode 1 MNone Mewer Fixed
3 tolliten e 0 Mane Mewer Fixed
3 equipten Derive Node 0 Mone Mever Fixed
@3 cardten 2 Mone Mever Fixed
G wirsten iraph Dutput 0 Mone Mever Fixed
3 multline d  Graph MNode - Mever Fixed
3 woice oe == Mewer Fixed —
% pager @b Set = i Mever Fixed
% internet @b Set = =] Mever Fixed
3 callid @b Set = == Mewer Fixed
3 callwait @b Set = - Mever Fixed
<3 forward @b Set - - Newer Fixed
3 canfer @b Set =z == Mewer Fixed
3 ehill @b Set = == Mever Fixed
> loglong & Range 0 0 Mone Mever Fixed
2 logtoll & Range 2 0 Mane Mever Fixed
3 logequi & Range 0 0 Mone MNever Fixed
@ logeard & Range 1 0 Mane Newer Fixed
@ logwire & Range 0 0 Mane Mever Fixed
& Ininc & Range 4 0 Mone Mever Fixed
<% custeat @b Set =z == Mewer Fixed
< chumn @b Set = i Mever Fixed -]
1] G | [»]
Audit | Quality | Annotations
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Handling Fields with Missing Values

e Generate Filter from Quality dialog box

[E] Generate Filter from Quality x|

Mode: (o) Include () Exclude

() Belected fields

(2 Fields with quality percentage higher than % al o

8| w7

— Mode

¢ Select the desired operation for specified fields, either Include or
Exclude.
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Handling Fields with Missing Values

e Generate Filter from Quality dialog box options:

— Selected fields

¢ The Filter node will include/exclude the fields selected on the
Quality tab.

¢ For example you could sort the table on the % Complete column, use
Shift-click to select the least complete fields, and then generate a
Filter node that excludes these fields.

— Fields with quality percentage higher than

¢ The Filter node will include/exclude fields where the percentage of
complete records is greater than the specified threshold.

¢ The default threshold 1s 50%.
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Handling Fields with Missing Values

e Fields with quality percentage higher than 50 %

@ Generate Filter from Quality i[
Mode: (=) Include () Exclude

() Selected fields

(%) Fields with guality percentage higher than % a0

| QI || Cancel ” Help |
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Handling Fields with Missing Values

e Fields with quality percentage higher than 50 %

BlDpata Audit of [39 fields]

‘E]Eile TIEdit 0 Generate E‘@

Complete fields (%); |97.44% Complete records (%). |B7.8%

=131 x|

x|@

Fs

| Impute Missing | Method | % Complete | Valid Records | Mull Walue Ermpty String White Space Blankalue |
Mever Fixed T Ty 1] 1] 1]
Meyer Fixed 100 1000 a a 0
Mewver Fixed 100 1000 1] 1] 1]
Mever Fixed 100 1000 1] 1] 1]
Mever Fixed 100 1000 1] 1] 1]
Mewver Fixed 100 1000 i i 0
Mewver Fixed 100 1000 i i 0
Mewer Fixed 100 1000 i i 0
Meyar Fixed 100 1000 i i 0
Meyar Fixed 100 1000 i i 0
Meyar Fixed 100 1000 i i 0
Meyar Fixed 100 1000 i i 0
Meyar Fixed 100 1000 a a 0
Mewar Fixed 100 1000 a a 0
Meyer Fixed 100 1000 a a 0
Meyer Fixed 100 1000 a a 0
Meyer Fixed 100 1000 a a 0
Meyer Fixed 100 1000 a a 0
Mewver Fixed 100 1000 1] 1] 1]
Mever Fixed 100 1000 I 1] 1]
Mever Fixed 100 1000 1] 1] 1]
Mewver Fixed 100 1000 i i 0
Mewver Fixed G7.8 R78 322 i 0
Mewver Fixed 100 1000 i i 0
Mewver Fixed 100 1000 i i 0
Mewer Fixed o0 To0o0 i i 0
l D

FIooooooooooOoooooooooDooooo oo

Audit | Quality | Annotations

(o]
ey
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Imputing or Filling Missing Values

¢ Imputing or Filling Missing Values

— In cases where there are only a few missing values, it may
be useful to insert values to replace the blanks.

— You can do this from the Data Audit report, which allows
you to specify options for specific fields as appropriate and
then generate a SuperNode that imputes values using a
number of methods.

— This 1s the most flexible method, and it also allows you to
specity handling for large numbers of fields in a single
node.
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Imputing or Filling Missing Values

e The methods for imputing missing values:
— Fixed

¢ Substitutes a fixed value (either the field mean, midpoint of the
range, or a constant that you specify).

— Random

¢ Substitutes a random value based on a normal or uniform
distribution.

— Expression

¢ Allows you to specify a custom expression. For example, you could
replace values with a global variable created by the Set Globals node.

— Algorithm

¢ Substitutes a value predicted by a model based on the C&RT
algorithm.
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Imputing or Filling Missing Values

e Algorithm method

— For each field imputed using this method, there will be a
separate C&RT model, along with a Filler node that
replaces blanks and nulls with the value predicted by the
model.

— A Filter node 1s then used to remove the prediction fields
generated by the model.
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Imputing or Filling Missing Values

® You can choose to impute missing values for specific
fields as appropriate, and then generate a SuperNode
to apply these transformations.

e In the Impute Missing column, specity the type of
values you want to impute, 1f any.

® You can choose to impute blanks, nulls, both, or
specify a custom condition or expression that selects
the values to impute.
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Imputing or Filling Missing Values

e The algorithm method

B pata Audit of [42 fields] #18

| SEile TEdit O generate || .§| [l

=10l

Complete fields (%); |90.48% Complete records (%) [13.1%

1

| ¥

mn | lmpute Missing | hethod | % Complete | valid Records mull Value | Empty String | White Space | Bla
FMever Fred TOU TOom 1] 1] 1]
Mever Fixed 100 1000 0 0 0
Mever Fixed 100 1000 0 0 0
Mewver Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 0 0
Mewver Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 ] ]
Mewer Fixed 100 1000 0 0 0
Mever Fixed 100 1000 0 0 0
Mever Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 0 0
Mewver Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 0 0
Mewver Fixed 100 1000 0 0 0
Mever Fixed 100 1000 0 0 0
Mever Fixed 100 1000 0 0 0
Mewer Fixed 100 1000 0 0 0
Mewer Fred Tag Tay I 0 0
Mull Walues Fixed 475 475 525 1] 1]
Mever Fiwad 386 386 F14 i i
Mever Randarm A7.8 678 322 0 0
Mever Expression... 286 2896 704 0 0
Mever [Ey—— 100 1000 0 0 0
Mever ) 100 1000 0 0 0
Never Speciy.. 100 1000 0 0 0

Audit | Quality | Annotations |
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Imputing or Filling Missing Values

[Blpata Audit of [42 fields] #18

=10/

[ZlFile  C|Edit | ¢} Generate @ .E| | | @
Complete fiellis (% Missing Yalues Superbode 1% |
Zwtlier & Extreme Supertlode

n | In o i Complete | Yalid Records Bull ¥alue | Ermpty String | Wihite Space | Ela

e Mizzing Yalues Filter Mode 00 OO0 1] ] ] -

Mev™ missing values Select Mode 1a0 1000 . 0 0 |

[/ 100 1000 0 il il

E Reclassify Mode 100 1000 0 0 0

=) EriiTE 100 1000 0 il il

=) = 100 1000 0 il il

[/ Derive Mode 100 1000 0 il il

[/ 100 1000 0 il il

MNe Graph Dutput 100 1000 0 0 0

e Graph Mode 100 1000 il 0 0

] ey FTRET] 100 1000 1] 0 0 Tl

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Hewver Fixed 100 1000 1] 1] 1]

Mull Yalues Fixed - 47 .4 475 525 1] 1]

ever Fixed 386 386 614 il il

ever Fixed 67 .8 G678 322 il il

ever Fixed 296 296 704 il il

ever Fixed 100 1000 0 il il

ever Fixed 100 1000 0 il il

ever Fixed 100 1000 0 il il E
14 | v

Autit | Quality | Annotations
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Handling Outliers and Missing Values

e The generated SuperNode 1s added to the stream canvas, where
you can attach 1t to the stream to apply the transformations.

=) — &

4>

telco.say Type 42 Fields

pA¢

Missing Yalue Imputa..

B) — [

-A>

telco.say TIE 42 Fields
W& @

Missing YWalue Imputa.. Filter Anarmaly
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Handling Outliers and Missing Values

e The SuperNode actually contains a series of nodes that perform the
requested transformations.

e To understand how it works, you can edit the SuperNode and click Zoom In.

From Stream [ongman Model Fill Dlgmun

@ — o

Filter termp To Stream

e For each field imputed using the algorithm method, for example, there will
be a separate C&RT model, along with a Filler node that replaces blanks and
nulls with the value predicted by the model. You can add, edit, or remove
specific nodes within the SuperNode to further customize the

e behavior.
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Handling Outliers Values
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Handling Outliers Values

e The audit report lists number of outliers and extremes
1s listed for each field based on the detection options
specified in the Data Audit node.

® You can choose to coerce, discard, or nullify these
values for specific fields as appropriate, and then
generate a SuperNode to apply the transformations.
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Handling Outliers Values

e The audit report lists number of outliers and extremes

Bl pata Audit of [42 fields] #18

|[‘3£i|e Tl Edit ¢ Generate .§|

=

=10l x|

Complete fields (%) | 50.43% Complete records (%) (13.1%

Field | Type | Outliers | Extrames | Action Impute Missing tethaod % C
% region @0 Set - - Mever Fixed B
¥ tenure ¥ Range ] 0 Mone Mewer Fixed
3 age £ Range 0 0 rhone Mever Fixed
3 marital @o Set - - Mewer Fixed
¥ address ¥ Range 12 0 Mone Mewer Fixed
&3 income & Range q 6 Mone Mever Fixed
red 4l Ordered Set & - Mewer Fixed
< employ £ Range g 0 rhone Mever Fixed
3 retire @b Set & - Mever Fixed
3 gender @b Set 25 i Mewer Fixed
{3 reside £ Range i 0 Mone Mewer Fixe
3 tolifree @b Set 2 - Mever Fixed
3 equip @5 Set 2 - Mever Fixed
3 callcard @b Set 25 i Mewer Fixed
{3 wireless @b Set 2 | Mever Fixed
@ langman < Range 18 4 Mone Mever Fixed £
2 tallman & Range q 1 Mone Mevar Fixed
@ equipman ¥ Range 2 0 rhone Mever Fixed
3 cardrnan £ Range 11 3 Mone Mewer Fixe
&3 wiremon < Range g 1 Mone Mever Fixed
& langten & Range 20 4 Mone Mewer Fixed
@ tollten ¥ Range 18 2 Mone Mewer Fixed
@ equipten £ Range 16 3 rhone Mever Fixed
& cardten & Range 11 6 Mone Mever Fixed
&3 wireten & Range 22 2 Mone Mevar Fixed 1
i i St - - - P ervet Fixed |
1 | [*]

Audit | Guality | Annotations
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Handling Outliers Values

> In the Action column, specify handling for outliers and
extremes for specific fields as desired.

e The actions are available for handling outliers and
extremes:

— Coerce

¢ Replaces outliers and extreme values with the nearest value that
would not be considered extreme.

¢ For example if an outlier is defined to be anything above or below
three standard deviations, then all outliers would be replaced with the
highest or lowest value within this range.

— Discard

¢ Discards records with outlying or extreme values for the specified
field.
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Handling Outliers Values

— Nullify

¢ Replaces outliers and extremes with the null or system-missing
value.

— Coerce outliers / discard extremes
¢ Discards extreme values only.

— Coerce outliers / nullify extremes

¢ Nullifies extreme values only.
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Handling Outliers Values

Blpata Audit of [42 fields] #22

‘[_E]Eile “IEdit ¢ Generate .§|||

=131 x|

x|@

Complete fields (%): | 90.48% Complete records (%): |13.1%

Field | Type | outliers | Extremes | Action Impute Missing % C
< % region @0 Set - - Mever Fixed |~
% tenure & Range 0 0 Mane Mever Fixed
% age & Range 0 0 Mohe Mever Fixed
< marital @b Set - |- Mever Fixed
< address & Range 12 0[Mane ~ | Mever Fixed
@ incame & Range g 6(Mone Mever Fixed
3 e ol Ordered Set - ~lcoerce Mever Fixed
< emplay & Range 8 O|5iseard Mever Fixed
@3 retire @b Set - e Mever Fixed
< gender &b Set = o I ; , Mever Fixed
< reside & Range g Coerce outliers fdiscard extremes |, Fixed
<3 tolifree &5 Set - _|Coerce outliers [ nullify extremes  [nayver Fixed
<% equip ob Set = - Mever Fixed
<% callcard @b Set - —|- Mever Fixed
3 wireless @b Set = - Mever Fixed
#3 langman & Range 18 4 Mohe Mever Fixed £
# tallman £ Range ] 1 Nane Mever Fixed
# equipmon & Range z 0 Maone Mever Fixed
#2 cardmaon & Range 11 3 Nane Mever Fixed
83 wireman & Range 8 1 Mone Mever Fixed
&% longten & Range 20 4 Mone Mever Fixed
83 taliten & Range 18 2 None Mever Fixed
# equipten & Range 16 3 Mone M ever Fixed
#» cardten & Range 11 £ Nane Mever Fixed
# wiraten & Range 22 3 Nane Mever Fixed e
i Set -- - -- Meyer Fixed |
(| et | | bl

Audit | Quality | Annatations
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Handling Outliers Values

Bl Data Audit of [42 fields] #22
|

=10l x|

| (Seile O Edit | ) Generate ]2 0
Complete figlds (% Missing Yalues Supertode |
Qutlier & Extreme Supertlode
Field | — : Exremes | Action Irpute Missing Method | % C

{} region p Missing Walues Filter Mode . Mever Fivad B
<3 tenure Missing Walues Select Mode U Mone Mever Fixed
{2 age 0 Mone MNever Fixed
{3 marital d  Reclassify Mode I Never Fivod
3 address Binning Node 0 Discard Mever Fixed
{{}} incame _ G Mone Mever Fixed
& il Desline: |- Mever Fixed
{3 ermploy Fixed
& retire ¢ Sernlubut [ outlier SuperNode x| Fixed
gender q Sraph Mode . Fixed
g ey FRange 5 Generate Supertode for: Fixed
<3 tallfree @b Set = Fixed
. ® oot = O Allfields (5)|Selected fields only e
3 callcard @b Set = Fixed
{3 wireless @b et = |l Fixed

<#* langmon & Range 18 OK Cancel Fixed £
83 tallrman & Range g Fixed
# equipman &7 Ranoe 2 0 Mone Mever Fixed
#3 cardmon & Range 11 3 Maone Mever Fixed
H3 wiremon & Range 8 1 Mone Mever Fixed
& longten &7 Ranoe 20 4 Mone Mever Fixed
3 taliten & Range 18 2 Maone Mever Fixad
3 eguipten & Range 16 3 Mone Mever Fixed
& cardten &7 Ranoe 11 B Mone Mever Fixed

&3 wireten & Range 23 3 Maone Mever Fixad Y]

-- - - [Mevar Fixgd |4

{‘:i rriutline @h Set
4

Audit | Quality | Annotations
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Handling Outliers Values

e After completing the audit and adding the generated
nodes to the stream, you can proceed with your
analysis.

e Optionally, you may want to further screen your data
using Anomaly Detection, Feature Selection, or a
number of other methods.
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The end
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