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My favorite node that no one knows about

Reporter Node

Generating Reports

Reporter I

SAS Enterprise Miner Report
Process Flow Diagram

Frequency
Role | Level Count  Name
TARGET | BINARY 1| BaD
INFUT | BINARY 1| REASON
INFUT | INTERVAL 7 | CLAGE CLMO DEBTING LOAN MORTDUE VALUE YO
IMPUT | NOMINAL 4 | DELING DEROG JOB NING

Creates .pdf or .rtf file documented
entire flow

Process Flow Diagram
Shows all settings

Detailed information for each node

SAS Enterprise Miner Report
Node=Iréeractve Tree

Tree Diagram
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My favorite node that no one knows about
Create a Scorecard in the Reporter Node

1.0 ET 1254 18500 1= 10500 z=n
TE.00 BE200 ®7T Ba300 EEE] .00 4
=m T EE 3262 116.00 4z

oo P E 29600 233 4500 247

noo 7T =53 1505 00 3330 4az00 sans

Document Format ERE e ] e = o 2m ==
Stﬂe Default o.oo 7049 145200 TR Z27.00 4779
Nodes Summary =m 25000 L 1m2m am 7800 54z
Show _A" L) 402,00 100 0o+ LT oo 100 21
= FlLiie: ® w47.00 1m0 oo oo am 100 0z

1] Basic Reports Yes EIEL] 1w oo oo oo 100 oz

-\Summarization Yes 40200 100 o4 LT oo 1m0 oz

-Variable Ranking Yes .00 e e T . - =

"Classification Matrix Yes e e e o e P aan
"|Cross Tabs Yes

\Lift Chart es s4.00 s2m 248 zm 118 LT 832

-Fit Statistics Yes 2.0 zm 139 1300 ass 200 az
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Can | do this in SAS® Enterprise Miner™ node?
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Can | do this in Enterprise Miner node
SAS Code Node

- Easy inclusion of your SAS code into EM

- Code divided by type
« TRAINING read input data, build function

« SCORING create new columns
« REPORTING generate output

- Under Utility Tab

File €t fun View
Baalde 2180 80

stacrun | Nber0 Viristing | Varsbwg

v
Trainng Coo

" OATA gosdiuys  4ET GEW_IMPUFT_SCORE; cormme_¥_i
1F 1 Pezchases™v* THEN deleter

L Exp ANTe} ARDOMYTS pucchamsyes:  rwa;

= Rec steT

L__rw

= PROC PRONT datas grodbuy DOODE




Can | do this in Enterprise Miner node
SAS Code Node

SAS Code l Columns: [ Label O Mining [ Basic
‘ RVAL Name Use | Report Role Level
BAD Default No Target Binary
- Macros generated for all EM CLASS CLAGE  Default No nput—Tnterval
CLNO Default |No Input Interva
metadata Sl DEBTINC _ Default No Input Interval
) EM ORDINAL TARGET DELINO Default No Input N{}minal
« Input and output tables: train, |EM _NOMINAL TARGET DEROG Default [No Input Nominal
. [EM INTERVAL TARGET _[JOB Default No Input Nominal
validate, test, score EM INPUT LOAN Default |No Input  [Interval
| el EH glnlaq[‘;imf%%h !MDRTDUE Default INﬂ Input Inter\rall
* |Interval. class. target. etc... NINOQ Default No Input Nomina
=rval, , Larget, EM_NOMINAL INPUT REASON _ Default No Input  Binary
variables EM INTERVAL INPUT VALUE __ Default No Input [Interval
YOJ fault [No Input Interval
« Input, output, and summary tables dataobs ault No ID Interval

DO

System environment

|EM IMPORT DATA EMW51.Part TRAIN

|EM IMPORT DATA EMINFO &EM LIB..Ids EMINFO

|EM IMPORT DATA CMETA &EM LIB..Part CMeta TRAIN
|EM IMPORT VALIDATE EMWS1.Part VALIDATE

EM IMPORT VALIDATE CMETA &EM LIB..Part CMeta TRAI
|EM IMPORT TEST EMWS1.Part TEST

|EM IMPORT TEST CMETA &EM LIB..Part CMeta TRAIN
‘EM IMPORT SCORE

Macros Macro Variables Variables ]




Can | do this in Enterprise Miner node
SAS Code Node - Using a column to define your Training, Validation

h and Test Datasets
SAS Code J
N p—
D-ummn o - =] axcate °" '.‘:!.""‘-'""é' + B9 o e
i

mmngcwc

elrs 1f particicn_keyes? then ourpat <EN_EXPORT_TEST:
| .y

S data sXN_DCO0RT_TRAIN «EN_XXPURT_VALIDATE <EM_KXPUBT_TEST:
sec SEN_TMPORT _DATAS
A€ parcticion keye) then output <2 EXPIGT_TRAIN:
wize 1f pattition keyel then outgat oEM_EXPIRT_VALIDATE:

aw :
Ot Log | Resut og!
1

data-&EM_EXPORT_TRAIN &EM_EXPORT_VALIDATE
&EM_EXPORT_TEST;
set &EM_IMPORT_DATA;
if partition_key=1 then output & M_EXPORT_TRAIN;

else if partition_key=2 then output &EM_EXPORT_VALIDATE;

else if partition_key=3 then output &EM_EXPORT _TEST;

run;




Can | do this in Enterprise Miner node
Develop generic SAS Code to use in SAS Code node

PROC REG DATA=&EM_IMPORT_DATA;

MODEL %EM

INTERVAL| TARGET=%EM_INTERVAL_INPUT /VIF COLLIN

COLLINOINT INFLUENCE;

RUN;

PROC LOGISTIC DATA=&EM _IMPORT_DATA;
CLASS %EM_NOMINAL_INPUT;

MODEL %EM

BINARY] TARGET=%EM _INTERVAL INPUT

%EM_NOMINAL_INPUT /DETAILS LACKFIT;

RUN;



Can | do this in Enterprise Miner node

I'.ﬁ Score Code - Code Node
File Edit Run View

ERE B0 20900

-EM_REGISTER

“EM_REPORT

“EM_DATAZCODE

-EM_DECDATA
-EM_CHECKMACRO
CHECKSETINIT

Macros  Macro Variables  Variables
AW

B [

Score Code

P *

/¥-—— scoring code ——-%/

if walue ne .

then Logimt=log(walue) ;

Add to Score Code

Complete example of score code:

/*--- scoring code ---%*/

if value ne . then LogAmt=log(value);

/* nothing else required */

Optimized SAS Code

15 * TOOL: 3ASHELP.EMCORE.EMCODETOOL.CLAZE:
16 * TYPE: UTILITY:
17 * NODE: EMCODE:

T ;
L R —N-—\D—_—.L.AhH B ;

15 A e H
149 f¥——- zooring code ---%;

Z0 if walue ne . then Logimt=logiwalue) ;

z1




Can | do this in Enterprise Miner node

Create any SAS Graph you want using %em_report

i Report Code - Code Node
File Edit Run View

HREHO+F0/80

3 | .. Macro

REGISTER
REPORT
DATA2CODE
DECDATA

CHECKSETINIT
ODSLISTON
ODSLISTOFF

+FEM_TNTERVAI

Macros Macro Variables Variables

r S,

Report Code

====EEEE=E

tem registeritype=Data, key=Exauple);
Tdata sem_user Example;

set &em_import Data;
run;

sem report|
key=Exanple,
viewtype=Bar,
x=Reason,
autodisplay=Y,
description=%bruote (Sinple Bar Chart),
block=%bgquote (My Graphs)):

em register|type=Data,key=Examnple]:

data szem uszser Example;
get sem_import Data;
rum;

sem repork|
key=Exanple,
viewtype=EBar,
x=Reazon,
autodisplay=Y,

dezcription=%bquote (3inple Bar Chart),

block=%hmquote (My Graphs)):

F S

Look under Help = Node Reference - SAS Code Node for examples
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Can | do this in Enterprise Miner node
Combine SAS Code output with Reporter Node using %em_report

SAS Enterprise Miner Report
Node=SAS Code

Simple Bar Chart

Node=5AS Code
Simpks Bar Chart

o
Reporter | SAS Enterprise Miner Report
150

« Graphical output becomes a
section in the report

generated in the Reporter T
Node
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The 2 most versatile nodes
Start Groups and End Groups

« Multiple BY group support

ggg e ‘ - Multiple target variable support
a2

« Multiple samples support (eg: bootstraps)

« Supports most tools in EM

;‘.‘aﬂ ‘ L] i
1%5 End Groups ’ Any tool that produces simple data step scorecode
= = Including model selection

= Including user written tools
« Generate thousands of models in one job

33&(&" Groups , i » | By Group Process |w= > '3 nd Groups ‘

The Power of the Group Processing Facility in SAS-Enterprise Miner™ gsas



http://support.sas.com/resources/papers/proceedings10/123-2010.pdf

The 2 most versatile nodes

Dynamic segmentation modeling

%gbahprﬁu’on I
"85 (2)

= Gradient
P ’bgﬁ Boosting P

& L?' Dedsion Tree |

. B.__ Model
7"’%"" Comparison (2) e

> ?§_§ End Groups (2)

Name Role Level
BAD Target  Binary
IgtﬁgE {“““E {“EEWH Group | Group Selected | Predece | Model  Model | Target | Selection
npu nterva Index & Model | ssor Node | Descripti | Variable Criterion: Valid:
DEBTINC  Input Interva Node on Misclassification
DELING Input Nomina .
DEROG Input Nomina €
DB II'IDI.It Hnmina 1REASON = ¥ Tree2 Tree2 Decision Tr... BAD 0.002105
1REASOMN = Boost Boost Gradient Bo.. . BAD 0.082105
I“ D“t II'ItEI"U'EI ZREASON =DebtCon Y Tree2 Tree2 Decision Tr... BAD 0139831
Input Interva 2REASON =DebtCon Boost Boost Gradient Bo...BAD 0.179661
Hﬂmmal_ AREASON =Homelmp Y Tree2 Tree2 Decision Tr.. BAD 0.152985
i . JREASON =Homelmp Boost Boost Gradient Bo...BAD 0173507
VALUE Input Interva
YOJ Input Interva

§sas



The 2 most versatile nodes
Dynamic segmentation modeling

4% Regression.

_ HMEQ .!’—{".ﬁ,”u"'» A_'St“"t Groups - _———————— > ..

fore )

1_CLUSTER.. Y Tree Tree Decision Tr... BAD
1_CLUSTER... Reqg Reg Regression BAD
2_CLUSTER...Y Tree Tree Decision Tr... BAD
2_CLUSTER... Reqg Reg Regression BAD
3_CLUSTER..Y Reqg Reg Regression BAD
3_CLUSTER.. Tree Tree Decision Tr... BAD
4_CLUSTER...Y Tree Tree Decision Tr... BAD
4 CLUSTER.. Reqg Reg Regression BAD

0.109848
0.136364
0.112397
0186777

0.09434
0.113208
0.150115

021709

- -—'>g§§; End Groups ’ !



The 2 most versatile nodes

Bagging and Boosting

- Bagging (or bootstrap -« Boosting - assign each observation
aggregation) take multiple an equal weight. Run model,
samples of size n with apply weights to the observations
replacement. Run separate in inverse proportion to the
models on each sample. Results accuracy of the classification.
are aggregated to create final Repeat x times with new weights.
model Combine predictions from

models.




The 2 most versatile nodes
Bagging and Boosting Example

aQ Bagged CART 23 End Groups -
5 da0 = > ’% = > AE =
/ LE Atark Eroups boss Like Tree 28 Bagged
/ % \

Data Partition 28 Boosted CART 48 End Groups -
282 start Grou >33 £
i (2) = Ao Like Tree 45 Boosted =

Start Group Settings — w% o e Gradient Boosting Settings

Model
Comparison

-M Iterations 50

Splitting Rule

-Huber M-Regression Mo

-Maximum Branch 2

-Madmum Depth 3

-Minimum Categorical Size |5

-Re-use Variable 1

-Interval Bins 100

-Observations Cross-Validation -Missing Values IJse in search
AV Mo Grouping -Performance Disk
ar_a_ [=/Mode
“HLeaf Fraction 0.1
-Mumber of Surrogate Rules|2




The 2 most versatile nodes a

Cross Validation

»@‘ Start Groups l——ng HP Forest l——»@ End Groups -—"
%‘g Start Groups l-—’LlLf HP Regression l-—’ 58 End Groups -— £
e i e @

geem Transform
3 e : @

Model Import
Grad Boost

e How to calculate cross validation error
using the Start and End Groups nodes in

SAS
. Ass.e55|.ng Models by usmg k-folfj Cross Model Import Forest e
Validation in SAS® Enterprise Miner ™ Model Import Grad Boost 0.000712

Model Import Regression 0.16335 g sas



https://communities.sas.com/t5/SAS-Communities-Library/How-to-calculate-cross-validation-error-using-the-Start-and-End/ta-p/307249
https://communities.sas.com/t5/tkb/articleprintpage/tkb-id/library/article-id/1961
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The node that changes everything

{ _
= 7| Metadata I

1

Use to modify metadata information
in your process flow diagram.

You can modify attributes such as
variable roles, measurement levels,
and order.

You can also merge predecessor
variables and modify data role and

multiple roles in the Metadata node.

Under Utility Tab

Metadata Node

Ef Variables - Meta x|
I(none) LI [ not IEquaI to LI I _I Apply Reset |
Columns: [ Label [~ Mining [~ Basic = |statistics
Mame Hidden Hide Role Mew Role Level ey Level ew Order Mew Repork

BAD il Default  [Target Default Binary  Default Default Default

CLAGE i} Default  [Input Default Interval  Default Default Default

CLMOD il Default  |Input Default Interval  Default Default Default

DEBTIMC il Default  |Input Default Interval  Default Default Default

DELIMG i} Default  Input Default Interval  Default Default Default

DEROG i Default  |Input Default Interval  Default Default Default
JOB i} Default  Input Default Marminal Default Default Default

LOAMN il Default  |Input Default Interval  Default Default Default

MORTDUE M Default  |Input Default Interval  Default Default Default

MG il Default  Input Default Interval  Default Default Default

REASOM I Default  |Input Default Mominal Default Default Default

ALLIE il Default  |nput Default Interval  Default Default Default

o I Default  |Input Default Interval  Default Default Default

ExplEre s Update Path | oK | Cancel

Gsas



L s e o T

The node that changes everything
Use Metadata Node to combine variable selection —
results from multiple nodes ﬁ Metadata ]

J _»W- ‘

L BN S |
:,@g

Community Tip QSEIS



https://communities.sas.com/t5/SAS-Data-Mining-and-Machine/Why-settle-for-only-one-variable-selection-method/m-p/205834/highlight/true#M2777

The node that changes everything
Use Metadata Node to combine variable

selection results from multiple nodes

None — The role of input and rejected

.1 P val
roPErty o variables is based on the active
m )
et !!!’3 \ AemEaAta iable is set to Rejected if it
Imported Data ny variable is set to Rejected if i

is rejected in at least one of the
incoming metadata sources.

All — A variable is rejected only if it is
rejected in all of the incoming
metadata sources.

A i Majority — A variable is rejected if it is
Rej rejected in the majority of the
incoming metadata sources. If there is
a tie, the rejection is based on the
active metadata source.

Exported Data

Metadata ]

§sas



The node that changes everything

Use Decision Tree Node to see what variables are important in a Neural Network

In the Metadata Node

Node ID Metaz P_BAD1 N Default Prediction arget
Dot ooz = BAD N Default Target Rejected
Notes = DEBTINC ¥ Default Rejected Default
Import Selection o CLAGE u Default Rejected  |Default
Summarize No CLNO ¥ Default Rejected Default
Advanced Advi .

Reicted Varias DEU:NQ u |D'Eh “It R‘E]ECtEd |D'Eh“|t
-Hide Rejected Variables DER.OG N Default Rejected Default
i LML IMP_CLNO N Default  [nput Default
Train__ . F_BAD N Default Classification |Default
S acton % IMP_CLAGE N Default Input Default
‘Test [ It mERTTRIE IMafzlr | —_ INafzl
"|Score [

§sas



The node that changes everything

Use Decision Tree Node to see what variables are important in a Neural Network

Bade I 1
tetistic Tiain Validatied
deerage: 4 1438 0,308

Comst: 2162 13

Imputation Indicator...

>=1 1%414.5

0 Or Missing
1
Tede 34 )
Statistic Train Wl 16atlo
Aetage: 00038 0. 0824
Counk us be]
Imputed CLAGE Imputed DEBTINC
[
< 187.8167 Or Missing >= 18’%.8187 < 45.134le: Missing >= 44 1848
i | ‘! —
Tatistic Train Validets
Mverage 00745 () b
Cormnt 18F¢ 135
Impl.hdIDEROG Imputed DELINQ Imputation Indicator... Inpuhd VALUE
l ] , 1 l—lﬁ
3, 2, 1 Or Missing 3, 4 Or Missing O.f.1 OOrI'ﬁssing <11841450r'ﬁssin9
i : 4 = " ﬁ
Fretistie Txain Validetd Btatistic Traln Veliderion
Auerage: N 357 0.5, Meeraye 0870 1.0i59
lept: 136 10, Comt AN 135




@ Tip from Community

Always use a Metadata Node
Using a Metadata Node allows you to capture any settings and apply to new
data or to data in a different diagram.

How
- Use basic settings in Data Source Wizard

 Create a diagram
- Add your data source

- Add a Metadata Node unsq g-—> Metadata ﬂ

- Set up all your roles and levels

- Copy and paste for another dataset

Community Tip



https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-Use-the-Metadata-node-in-your-flow/ta-p/375799

Node Tips
Modifying Metadata programmatically

This is done by specifying DATA step statements that Enterprise Miner uses to change the metadata exported by the node.
The macro variable, &EM__ FILE _CDELTA_TRAIN, resolves to the filename containing the code. For example, you might want
to reject an input variable.

filename x “&EM_FILE_CDELTA_TRAIN;

data _null_;

file x;

put ‘if upcase(NAME) = “variable-name” then ROLE="REJECTED";’;
run;

The code above is writing a SAS DATA step to the file specified by &EM_FILE_CDELTA. You can also use the
%EM_METACHANGE macro to perform the same action.

%EM_METACHANGE(name=variable-name, role=REJECTED);

%EM_METACHANGE writes SAS DATA step statements to the same file. You can also modify other attributes such as ROLE,
LEVEL, ORDER, COMMENT, LOWERLIMIT, UPPERLIMIT, or DELETE.

Modifying Metadata

Gsas


http://support.sas.com/documentation/cdl/en/emxndg/67980/HTML/default/viewer.htm#n1v51swx9iam70n1kf75vqjq281y.htm

The newest node you should know about

§sas



i) 26 ) 25 ) o7 ] ) o]

High Performance Nodes

Enterprise Miner

Sample

Explore | Maodify | Model

Assess

LItility

HP BN Classifier
HP Cluster

HP Data Partition
HP Explore

HP Forest

HP GLM

HP Impute

HP Neural

(el w2 @

Applications | Text Mining

Heom

Time Series

HP Principal Components
HP Regression

HP SVM

HP Text Miner

HP Transform

HP Tree

HP Variable Selection



The newest node you should know about
SAS Open Source Node

* Enables the execution of R
code within an Enterprise
Miner flow

* Facilitates multitasking e
in R

* Generates text and
graphical output from R

* Integrates both
supervised and
unsupervised learning
tasks

* Transfers data, metadata, and
results automatically between
Enterprise Miner and R

-wnn.r-m- - -j," brgere - » -:,l Lompite ey =

library(rpart)

&EMR_MODEL <- rpart(

&EMR_CLASS_TARGET ~ & MR_CLASS_INPUT +
&EMR_NUM_INPUT,
data=&EMR_IMPORT_DATA,method ="class")



The newest node you should know about
SAS Viya Node

|l MultiPlot after MultiPlot after
‘_?- MultiPlot L % Imputation ‘“_‘? Transformation
Data Partition |m— ¢ Impute [ Tra!mfnrm -
= 'h‘arlahles_____---_::- i

HMEQ i-—:-
4 — )

~DN
- - \_}% Model j

; L P Comparison
-—'j-? Yiya Decision i‘ﬁ
Traes

Available in 14.2 6sas




The newest node you should know about

Save Data Node

v———

Enables you to export data as a SAS data set,
JMP table, Excel spreadsheet, CSV file, or

tab-delimited file

The Save Data node can be connected to
any node in a SAS Enterprise Miner process

flow diagram that exports training,

validation, test, score, or transaction data.

Under Utility Tab I IR

33
> 4 HP Impute

ﬁ CLAIM_
5223 HISTORY

Available in 13.1

b Separated Values (,08)
omma-separated Values (:csv)
el Spreadsheet ( xisx)




The newest node you should know about
Register Model Node

Enables users to register

segmentation, classification, or \ , : ; :
. . odal B :
prediction models to the SAS "?f% g L'—’“%ﬂ N L’—’lw’? Register Model ;]

Metadata Server.
Models registered in metadata

can then be accessed by Model
Manager, Enterprise Miner, Web _

Services, etc... Repository Path .

Information about inputs S Propensity Model
q 2 S ’ Model Description

outputs, targets and SAS score Mining Function Classification

code is registered to metadata.

Available in 13.1 6sas



More Tips from the SAS Communities

Data Mining and Machine Learning

§sas


https://communities.sas.com/t5/SAS-Data-Mining-and-Machine/bd-p/data_mining

N

Clone a Process Flow

Did you know?

Highlight the process flow you want
to copy by dragging your mouse
across the diagram.

Right Mouse Click = Copy or
CTRL+C to copy

——————————————————————————————————

0

Right Mouse Click = Paste or Use
CTRL+V to paste it where you want
to e.g. new diagram

Community Tip

Cut

Delete

Select Nodes
Select All

Aded Mode

Vaste.

Select All

Sefect Nodes

Layout

Zoom

Copy Disgram to Oiptioarsd
Reset Diagram


https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-4-process-flow-tips/ta-p/375470

Reuse Metadata Settings from
Apply to new data

Follow these steps to use the same
Data Source metadata definition but
on a different table — particularly
useful if your data source is large
with a lot of variables or non-default
specifications to configure:

1. Drag and drop your Data
Source into the diagram.

2. Gointo the Input Data Source
node in the diagram.

3. Change "Data Source" to "New
Table" and specify the 2-level
name of the table you want to
use.

Community Tip

Data Source

T Seboct» SA5 Tabh
2] 428 Urares i ]

.. Property Value v e E ™=
- = iP Oy j Hesgmdat Table
Ed"l Eda 1P Erdents et tabde
-REﬁ Me ta P Bwecia e Dew Table

- - 8 R

-Wdvisor Basic o o T
e _fad Table
rehowe Tabie
Hneq Table
Heeq_20503 Tabie
Hemxy 200508 Table
Data Source L v
Hreq_2006c2 i
Data Source st e
Mew Table e project et v
Table
e
wble
Table
Tatie
‘atie
able
L

.. Property Value ey

= LTSI 1 Id A "w

-Refresh Metadata B e ] =
-Advisor Basic reates

e e R Gethenh Mot | Reben  [O0 | Caeed

-Data Selection Mew Tahle

4

Default



https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-4-process-flow-tips/ta-p/375470

Show all properties for a node
Just double click

- Here’s an easy way to see what properties are available for each of your
nodes in SAS Enterprise Miner. Just double click a node in the toolbar and
you'll see the list.

&4 Data Partition - O

Description: Partitions data into separate tables.
Component: Partition
Group: Sample

=T k=4 i o ELE
22)a I e e e e ey
sample | splore  Modify Model Assess  Utility NodeID  ||NODEID Node Identifier String || No
Imported Set of tables imported by i
Data ImportSet this node. String || Yes
General
Exported Set of tables exported by N
Data ExportSet this node. String || Yes
D ou b | e Cl | C k on Notes NotesFile Enter notes for this node. ||String | Ves
oy Variables WariableSet Variable Properties String || Yes
Data Partition —
Output Indicates if the node
Type OutputType should create data set(s) String || Yes Data, View Data
of DATA step view(s).
Vo i dr A A= A 4 i an Ay ar o

Community Tip



https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-How-to-quickly-see-node-properties/ta-p/375805

SAS Enterprise Miner Scoring Column Definitions

Same for SAS Rapid Predictive Modeler

SAS Communities Library

D_targetname varies with the data mining model. There are too many formulas to list here and they should be identifiable in

the score code.

From Nodes

In some cases it is desirable to have an output variable have the same name regardless of the target name. The EM Score
node by default provides variables with fixed names for a variety of output variables.

Fixed Qutput MName

Label

Description

EM_PREDICTION

Prediction for vnm

The prediction variable for an interval target.

EM_PROBAEILITY

Probability of Classification

Posterior probability associated with the predicted
classification. That is, it corresponds the maximum of the
posterior probabiliies, max{P1, P2, . Pk).

EM_EVENTPROBABILITY

Probability for level n of viam

Posterior probability asseciated with target event

EM_DECISION Recommended Decision for vnm Maps to D_targeiname variables.

EM_PROFIT Expected Profit for vinm Expected profit predicted for a target variable set from
EP_targetname

EM_LOSS Expect Loss for vim Expected loss predicted for a target variable set from

EL_targetname

E::g;:iz: el :;e;:;: ;;::Some of the Modify nodes in EM can produce output variables with identifying prefixes on the variable name.
Prefix Node Description
. o . IMP_ Impute COriginal variable's value or if missing an imputed value
Iththe |si_s|tu?tu‘3f @Eref:jlﬁerem "r.altj GRP_ Interactive Binning Group number based on the onginal variable’s value
REP_ Replacement Replacement values for the variable's class and interval levels

Community Tip

§sas



https://communities.sas.com/t5/SAS-Communities-Library/Scoring-Series-Part-2-SAS-Enterprise-Miner-Scoring-Output/ta-p/223842

Wish | had known

§sas



Clear Vision
How to see which model is preforming better?

[#] Score Rankings Overlay: BAD = |oEE (i
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Clear Vision

How to see which model is preforming better?

[#] Score Rankings Overlay: BAD

[o (@ [
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Interest




Clear Vision
How to see which model is preforming better?

2] Score Rankings Overlay: BAD
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Node Icon
How do | find what I’'m looking for?

Node icons under the tabs are

listed alphabetically

Right mouse click in diagram to add

nodes

j HMEQ \ -— g

Add Mode 3 Sample

Paste Explore

Select All Maodify

Select Nodes Model
Layout ] Assess

Zoom 1 Utility

Copy Diagram to Clipboard Credit Scoring
Reset Diagram HPDM

e Data Partition | mse—

w

DIFNTYAENS DT REE

AutoMNeural

Decision Tree

Dmine Regression
DMMeural

Ensemble

Gradient Boosting

LARS -—
MER

Model Import

MNeural Network

Partial Least Squares
Regression 9
Rule Induction

TwoStage

Lt

lﬁh%i%ﬁ%:aééliiﬁ*Ll_@ ]

ility Crec

.H. toNeu ral

The AutoMeural node is an automated tool to help
find

wiPREER R E =2

Cn

Decision Tree

g

%8 35 An empirical tree represents a segmentation of the
data that is created by applying a series of simple rules.




HELP, | HAVE MORE THAN 512 LEVELS
What can | do?

Run 5tatus *

Maximum target levels of 512 exceeded. Training will not be performed.

Diagram: 1. Intro to EM

Mode:  Transform Variables

I Ok l




HELP, | HAVE MORE THAN 512 LEVELS
What can | do?

.. Property

Value

ProjectStartCode | |0

Project Macro Variables ]
Created 9/20/17 9:15 AM
SErver

Grid Available Mo

Path C:\EMProjects\Tips for
Metadata Folder Path

Max. Concurrent Tasks Default

%let EM_TRAIN_MAX

LEVELS = MIYVALUE;

[ §
.. Maco Value
o A
-EM_NUMTASK Default
-EM_VIEW_BUFSIZE 64
- 12
B ML Mo
EM_ASSESS Yes
-EM_GROUPASSESS Yes
-EM_MAXGROUPASSESS !
-EM_ADVISOR _MAXOES 11000000
Pv:
| _ev =




Add to project start-up code
Useful Options

- options validvarname=any;

- allows the use of column names
that contain embedded spaces
and special characters.

- options nofmterr;

« Replaces missing formats with w.

or Sw. default format, issues a
note, and continues processing

.. Property

Project Start Code

Value

Project Macro Variables [

Created

9/20/17 9:15 AM

Server

Grid Available

Path

Metadata Foldy

rda}r. Concurre;

il Project Start Code >

Enter code to execute when this projectis opened or a node is run. Enter
SAS OPTIONS statements, LIBMAME statements, TITLE statements and
other code that will affect the environment of the SAS code submitted by
Enterprise Miner.

1 options validvarname=any; ~

2 options nofuterr;

3

Log |-

Run Now Stop | OK || Cancel |

§sas




Save Diagram as Batch Code
Save entire project

1. Click on last node you want to capture in the code
2. Goto Actions =2 Export Path as SAS Program

File Edit View |Actions Options Window Help

#-B@X [ Add Node » Export Path as SAS Program m
| éﬁ_i"dsjric Select Nodes Ctrl+Shift+N [

“KJoonor,  Connect Nodes Ctrl+Shft+C  5rgT ~Include code to:
EI-C‘;I"EI Gr[;_n-:—;m Disconnect Nodes Ctrl+Shift+T ? 71 = | create Model Package for this path

m €3 Update F2 e

@: Metadat & Run F3

% NNDT§ g 100 Run F7 Save Location: ’ | Browse... ]

- #h RPM_Ba

g?g Statlgxpl | Stop Code F11
EH{21 Model Pack @ View Results F4

~Hy—Create-ModelPackag ShifteF3 [ OK ] [ Cancel ]
[ [# Export Path as SAS Program Ctrl+Shift+X




Productivity Tips Create Batch Code for entire Diagram

- Three Easy Steps
SAS Batch Code 1. Create an EM process flow diagram

- 2. Save as Batch Code
Actions—> Export
Path as SAS Program 3. Run outside of EM GUI
- Benefits

« Saves the entire diagram as parameterized SAS program

« Can be applied to new data to run any analysis built in EM

« Can be scheduled to run at regular times

« Can be scheduled to run on event triggers

« Creates or Updates an Enterprise Miner Project

« So you can open the results in the GUI

« Oryou can save the results in a package file and send by email
« Or use your own SAS code to process the results

« Anything else you can think of

- All due to the flexibility of the SAS Language







Productivity Tip

A reference is now available for diagnosing SAS Enterprise Miner issues

- Usage Note 41211: Techniques for testing, solving, or reporting problems that

occur when using SAS® Enterprise Miner(tm)
« http://support.sas.com/kb/41/211.html

Uupa Note 41211: Techniques for testing, solving, or reporting problems that occur when using SASS Enterprise Mineritm)
|
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http://support.sas.com/kb/41/211.html

SAS Enterprise Miner
Virtual Lab Time
« Customers can purchase 15 hours of access to SAS

Enterprise Miner on AWS for S75. They’ll have
access for 90 days and can use it to:

* Practice along with their SAS Enterprise Miner e-
Learning

* Prepare for the Predictive Modeling Certification
exam along with the predictive modeling practice
exam

* Practice after attending a classroom or Live Web
SAS Enterprise Miner offering

* Try SAS Enterprise Miner out in the decide phase

NEW! Need -
software to =2 Y

practice? —
Buy 15 hours of virtual 1ab fime with
90-day access from date of purchase.

+
Add to Cart %7

Purchase Virtual Lab Time



https://support.sas.com/edu/schedules.html?id=5247&ctry=US

Onllne Everyday.

“I always learn something new
when | post in this forum. Just
what | needed...”

\ A

SAS Onlme Commumty )

Communities:sas. com/data mining <S> IO\
\ —
- 4 , &

8 :.-1!’ f
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Questions?

Thank you for your time and attention!

Connect with me:
LinkedIn:
Twitter: @Melodie_Rush

Sas.com



http://www.sas.com/
https://www.linkedin.com/in/melodierush

