SESUG2013

Paper JMP04
Using JMP® Partition to Grow Decision Trees in Base SAS®

Mira Shapiro, Analytic Designers LLC, Bethesda, MD

ABSTRACT

Decision Tree is a populartechnique used in datamining and is often used to pare downto a subsetof variables for
more complexmodeling efforts. If your organization has onlylicensed Base SAS and SAS/STAT you may be
surprised to find that there is no procedure for decision trees. However, if you are licensed JMP 9 user, you can build
andtest a decision tree with JMP. The Modeling—Partition analysis provides an option for creating SAS Data Step
scoring code. Once created, the scoring code can be run in Base SAS. This discussion with provide a brief overview
of decision trees and illustrate how to create a decision tree with Partition in JMP and then create the SAS Data Step
Scoring code.

INTRODUCTION

As analysts and statisticians we are often faced with the question of what relationships are presentin our data. JMP
provides methods to find an answer. The JMP Partition Platform provides an easy way to create decision trees with
numerous options for perfecting and interpreting the results. This discussion will focus on creating a decision tree and
will give an introduction to the many options thatare available for improving and interpreting the results within JMP.
Additionally, the option to create a decisiontree in JMP and export the code to be run in Base SAS will be
demonstrated.

WHAT IS A DECISION TREE?

A decision tree model allows for examination ofthe relationship between aresponse variable and multiple possible
predictors. The potential predictors are evaluated using statistical methods appropriate to their type and assessed as
to their predictive value for the response variable. The data is then splitinto two groups based on the value of the
predictor. As the tree is builtby recursive splitting, the predictors are re-evaluated at each stage.

There are numerous resources available for understanding the underlying statistical techniques and algo rithms used
in the decision tree modeling process. Such a discussion is beyond the scope ofthis paper. Several recommended
books, papers and online resources are listed in the References and Recommended Reading sections atthe end of
this paper.

JMP SAMPLE DATA USED IN EXAMPLES

A variety of sample data sets are included with JMP. The index of data sets is helpful to find a sample datasetby
subjectarea or analysis type and provides opportunities fornew users to explore JMP’s capabilities. The example s
in this paperuse the sample data set“Lipid Data”. The sample JMP data sets are found underthe JMP Home
Window - Help 2Sample Data.
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

£ Lipid Data - JMP
File Edit Tables Rows Cols DOE Analyze Graph Tools View Window Help
RS ¥ 2@RE _Eﬁ?ﬁmiﬁh%gﬂﬁiﬁﬁ_

= Lipid Data Bl < =
(=) Name Gender Age Weight Cholesterol  Triglycerides HDL
14 5us male iz 138 197 152 1
2 T.Wilson female 22 15 181 59 E
3 D.5. Quintend male 22 140 190 M7 4
W 4 R. Beal female 2 115 131 54 €
& Nams I - Jares  male 5 160 172 93 4
th Gender B 5. Kaufman male 22 150 232 178 1
A Age 7 M Muobroid  male 23 154 194 79 4
A wWeight 8 L Phote male 4 188 155 89 1
A Cholesterol 9 ¢ Momman  male 3 178 234 307 H
 Trighycerides 10 R.S.Smith Jr male 2 158 201 28 H
A Hou 11 \Walker male 188 256 289 z
:;D:ealnnnym 12 W Rogers  male 22 a0 212 2
A Height 13 M. Lumpole  male 22 123 137 158 Z
A Skinfold 14 D.Fineman female v 138 285 98 E
A Systolic BP 15 R.gmith  male 7 143 218 101 4
4 Diastolic BP 16 J Mewman male 24 139 167 m £
A Weight-3yr 17 |D.Smith — male 7 156 170 81 4
A % ideal weight-3yr 18 R. Heckleton male 2 180 157 86 :
o Trig-3yrs 19|T Plotkus  female 135 215 1 £
< @ity 20 R.Humble  male 5 19 194 noou
:EEE))\I__;\:S 21| B. Beer male 8 1713 207 07
e ey A 22 LHeny  male 22 181 198 80 1
4 Coffes intake (cupsiday) 23 L Aycock male 23 182 188 47 £
th Smoking History 24 | P Pilgrin male 24 161 216 95 d
ik Alcohol use 25/G.Lucas  male 17 312 140 4
ik Heart History 26 |D.Wwhitsel  male % 17T 175 7 1
4 27 G Regular  male 23 174 158 a7 I
28 B Hill male 0 234 115 95

GROWING A DECISION TREE

Once you have opened or created your datatable in IMP, there are multiple ways to invoke the JMP Partition
Platform. From the JMP Home Window, select Analyze 2 Modeling = Partition to begin.
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Next, the JMP Partition selection pane opens, providing the opportunityto selectvariables for roles inthe model and
make use of the initial options forthe model.

Partition - JMP —3lx]
Recursive partitioning
- Select Calurmns ast Selected Columns into Roles Action
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kG ender
\dage ¥, Factar required Cancel I
Labwizight optional
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Remove

\Triglycerides —I
HDL waight optional numeric Recal I
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L% ideal hadywt Freg aptional nUMBic
LllHeight By aptional
dlSkinf]
s

I_Missir‘ug vallie categories

validation Portion E

aCr ,
Missing Value Categories:
Y Response
Checked Unchecked
Categorical | Additional variable level is Excluded
created for the missing
values
Continuous | Excluded Excluded
X Predictors (used as splitting variable)
Checked Unchecked
Categorical | Additional variable level is Random assignment of
created for the missing value to one side ofthe
values split
Continuous | Random assignment of Random assignment of
value to one side ofthe split | value to one side ofthe
split

Validation Portion:

This option allows the userto use a portion of their datato estimate the
model parameters, leaving the remaining portion to validate the model.



Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

At this point,drag and drop columns to castthem into roles. For this example, Heart History is chosen as the Y
response, and several others are castinto the role as potential predictors.

Partition - JMP
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~Select Columns
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Coffee intak /)
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¥, Respunsel s Heart History
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A Exercis. minfwk) ;I

Weight | aptional numeric
Freq | optional humeric

By | optional

ACtion ——

Remove

BlE el

Cancel

Recal

Help

|_Missing value categories
| Walidation Partion

Minimum Size Split

The userhas the option to define the minimum size ofa group in a split. To access this option, click the hotspotnext
to the main partition window, and mouse down to Minimum Size Split. The size can be entered as a numberora

fractional portion. The Partition process will notcreate a group that violates this criterion.
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Once the OK button is clicked, the Partition Platform is launched. The points are shown on the initial pane, with the
values of Heart History shown onthe right. It is now up to the userto clickthe Split buttonto begin the process.

Lipid Data - Partition of Heart Hist — ol x|
4= |Partition for Heart History |
1.00
over 50
0.75 )
P
=)
B
I i
= 0.50 none
(1
o
T
0.254
=60
0.00 =50
All Rows
Split | Prune | Colar Points Number
RSquare N of Splits AlCc
0.000 45 0 0
a1 Rows
(2 [ [
Count Gn2
495 18366293
I/ Candidates |
B Cr

After the Split button is clicked below the main Partition window, JMP begins to create the decision tree. The first split
selected is the Smoking_Ever variable that was created from the smoking historyvariable and coded as 0/1.

Lipid Data - Partition of Heart Hist (] 4

(= Partition for Heart History |

1.00

over B0

=

5

o
I

none

Heart Histary
=
=
T

[260
=50

Smoking_Ewer(d) Brnakin|
All Rows
Split Prune | Color Points Number
RSquare N of Splits AlCc
0047 a5 1 342757
=pl Rows
1] =
Count G*2  LogWorth
85 18366293 15266041

E)Slncnkingjwer([l) @Smokingj\ter(n
1 [ ] [

Count G2 Count G2

85 160.83379 10 13.862944

»[Candidates | | Candidates |
Smoking_Ever{1} 28 C .




Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

SPLITTING AND PRUNING YOUR DECISION TREE

Partition is a recursive process, and the user has multiple options for continuing and controlling the process. The
Split button was clicked again;the “best’ splitselected by JMP was Gender for non-smokers (Smoking_Ever=0),
and the next was Coffee Intake for females.

" Lipid Data - Partition of Heart History - J _ o] x|
| (= Partition for Heart History I
100
over B0
0754
=
=)
&
T I [—
£ 050 none
&
@
T
0.264
[=60
9 <50
CoffiCaoffes inty
n Gender{male) ‘
Smoking_Ever(0} F;mukml
All Rows |
Prune | Color Points Number
RSquare N of Splits AlCc
0.137 a5 3 34827
= Rows
[ulal =
Count GA2  LogWorth
95 18266293 15266041
|
E)Snmking_E\‘r@.r(D) E)Smokinu_Everﬂ)
[ e [ [ [
Count GA2  LogWorth Count GA2
85 16083379 18037201 10 13.862944
»(Candidates |
[ |
E)Gemler[femalel E)Gemler[nmlel
[ [ D
Count GA2  LogWorth Count GAZ
20 47 RBYT8 04937257 B5 1027822
»(Candidates |
[=icoffee intake (cupsiday)<1 || =Coffee intake (cups/day)>=1
[l | — [ —
Count G2 Count G2
B 12.136851 14 28968835
I’|Candidates | 1| Candidates |
Coffes intake (cups/day)==1 28 O

Picking a Candidate

In many cases the user has some subject area know ledge that may directthemto pick a particular split that may not show up as the
“best” in the JMP evaluation criteria. By clicking the gray triangle to the left of Candidatesin any node, the user can examine all of
the variables that can be used for a split and their associated statistics.

|
@Gen(ler(female}
[ |

Count
20

G*2  LogWorth
47 68778 1.9871222

@Coﬁee intake {cupsiday)<1
B[ —

Count GA2
B 12136851

>/ Candidates |

@Coﬁee intake (cupsiday)>=1
[ [

Exercise Freq. (minfk)

Coffee intake {cupsiday)

B.926567ER2
0509147018

Count GA2
14  28.968835
2Candidates
Term Candidate G2 LogWorth
Smuoking_Ever 0.000000000 0.0000000000
Gender 0.000000000 0.0000000000
Cholesteral 4189784090 0.2354705583

* 0.8292080394
0.0130859757




Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Alternatively, clicking under the hotspot at any node w illreveal available options. Here w e click Split Best to allow JMP to selectthe
variable for the split.

@Gemler{female}
Count G*2  LogWorth
20 4T RBTTE 19871222

@Coﬁee intake {Clll)s.‘“ﬂy}‘:" @f‘nﬁaa intalra irnmne i a
| —

Count G2 X
CRLEE onere
>/ Candidates | Split Specific
— L Prune Below |
areise Fred. (min/wk) <60 Prime WWorst
Select Rows
Show Details
Lock

The best split under Coffee Intake of 1 cup a coffee or greater per day is Exercise Freq.

|
®Gender{female)
[ [

Count G*2  LogWorth
20 4788778 1.9871222

®coffee intake (cups/day)<1 =icoffee intake (cupsiday)>=1

| | — | [ |

Count G2 Count GA2  LogWorth
6 12136851 14 28.968835 0.829208

b|Candidates | |

=Exercise Freq, (minwk)>=60 | =Exercise Freq. (miniwk)<60
) [ [ [

Count G*2 Count G2
B 54067345 2 16.635532
b|Candidates | b[Candidates |




Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Recursive Splitting

The usercan use a combination oftechniques to build their decision tree model. No node will be created that vio lates
the minimum splitcriterion specified in the Partition Platform Launch Window.

-loix|

4= Partition for Heart History I

Lipid Data - Partition of Heart History - JMP

1.00
over 60
0.75+4 —
=
S
il
I 4 |— (—
I 050 none
&
3
T
0.26
[=60
0 | =50
arExert
(CoffiCoffee intg Cholesteral=131 ‘ Cholesterol==131
IGenderifernals| Genderimale)
Smoking_Ever(0) Emnkm‘
Al Rows |
Prune | Color Points Number
RSquare N of Splits Alcc
0219 a5 5 386.01
=1l Rows
=
Count GA2  LogWorth
45 18366283 16266041

@Smokingjver(l]) @Snmkinujvem)
[ ] ||

Count G2 LogWorth Count G2
85 16083379 18037201 10 13.862944
P[(Candidates |

=gender(female) =Gender(male)
[ — 0

Count
B5

Count
20

G*2  LogWorth
4768778 0.4937257

G*2  LogWorth
102.7822 0.3784559

(= coffee inake (cups/day)<1 =lcoffee intake (cups/dayi>=1 [=cholesterol<191 =cholesterol>=191
e [— | [ [} [ [ ([ ) ]
Count G2 Count G*2  LogWorth Count Gh2 Count G2

6 12136851 14 200969835 0829208 32 28511971 33 65485005
b(Candidates | »[Candidates | »[Candidates |

=Exercise Fred. (minwk)>=60
[

Count G2
B 64067345

»[(Candidates |

(=Exercise Freq. (minwk)<60
I [ [

Count G2
8 16635532
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Dynamic Linking

As in all other JMP operations, Dynamic Linking ofthe data table and results allows the userto visualize the
relationships. Clicking on the hotspoton any node and selecting Select Rows causes the datatable to become
visible, and the associated rows will be highlighted.

| = Partition for Heart History I

1
over 60
0754 —
g
b
Toso+— [ ——{none
kS
0.254
] [60
@ <50
Exerrere
[ConiCofiee intd _ cholesterni=191 Cholesterol=131 |
Smoking_Ever(D) Pmotr]
Al Rows
spit_ | _prune Numb
RSquare N of Spi Alce
0718 95 366.01
=RlIRows
[al
Count G2 LogWorth
95 18266203 15288041

=Smoking_Ever(0)
I

=Smoking Ever(1)
I |

Count 62 LogWorth Count 62

85 160.83370 1.8037201

[ETee—— = Gender(male)
Split Best I e
Count 642 LogWorth
SD\}tHere‘ . 5 1027632 03784559
Split Specific
Prune Below

=Coffee intake (cupsiday)<1|  Prune Worst intake (cups/day)>=1 =Cholesterale191 =cholesterol>=191
i [ | | [ (1] Y | [ —

Count 642 642 LogWorth Count Gh2 Count G2

6 12138951 Show Detzils | 28.988835 0828208 32 20611971 33 65405908
b[Candidates | Lock I I b(Candidates| | b[Candidates |
T 1

=Exercise Freq. (minwk)>=60 | =Exercise Freq. (minwk)<60
I [

Count 642 Count 642
6 54067345 8 16635532

v[E: ) v[E: )

1 rows selected B Cv

¥ Lipid Data - JMP Lipid Data - Partition of Heart History - JMP
File Edit Tables Rows Cols DOE Analyze Gra

4= Partition for Heart History

e e L T e ———

(=ILipid Dala Bl 4 = -l _UverEU

= Name 076

- 1 |J.5uds =

i &
T Wiilsan = o@

e 3 D& Quiment | B[] [T nene
= Calumns (261) R Beal T -
ik Mame | 5 R.James 0,254 ]
ik Gender i B | 5. Kaufman [60
A rge g 7 M. Mubroid nond—L- =50
A ‘wieight . 5L Phote ExerExerc|
A Cholestarol . g | Morman CofiCoffes intd  Cholesterol<191 Cholesterol==181
:Lr\Dglycenugs - 10 R.S. SmithJr iGender(fermale| Gender{male)

- 11 Walker Smoking_Ever(0) Brmokin|
4oL
A % ideal body . : 12w Rogers All Rows |
d Height - 13 M. Lumpale
A Skinfold D. Fineman Split Prune Number
4 Systolic BP - 15 R.Smith RSquare N of Splits Alcc
4 Diastolic BP . 16 ). Mewman 0219 95 5 358.01
A iaight-3yr . 17D Smith |
:r‘“‘;a“"’e'g””"’ - 18 R. Heckletan =Rl Rows
i . 19T, Plotkus =

el 5 Count GA2 LogWorth
M HDL-3 20 | R Hurnble
i 5 = ) 95 18366203 1.5266041
 LDL-3yrs . Beer
A Exercise Frag. (miniwk) - 22 L Henry ’—‘—
A coffes intake icupsiday) - 23 L Aycock @S -
ik Acohol use
. 2810. Lucas Count G2 LogWorth
th Heart History - 38 D Whitssl
A Cholesteral Loss 85 16083378 1.8037201
'I - 27 G, Regular |

sRws |- 28| B. Hill ‘
Al rows as| * 28 |D. Gharreft =Gender(female)
Selected 20| ¢ 30 J. Smith [
Excluded o - 31 Q. Reggie Count G2 LogWorth
Hidden aj = 32 H. Timms 20 47 BBTTE 04937257




Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Pruning A Decision Tree

Justas the tree can be builtwith IMP, nodes can be removed by pruning areas ofthe tree. Looking atthe level that
we added in the previous step, we’ve decided to remove the Coffee Intake split. By clicking the hot spotnext to
Smoking_Ever, we reveal the available options, including Prune Below. Selecting Prune Below will resultin the
removal of all notes below the selected node.

I:.E:klnnl.rinn Furari 4y
Split Best

’ ogWorth
Split Hera 0352074
Split Specific

Prune Below

=roffee intak Prume Worst ee intake (cupsiday)==3
_c p— Select Rowls _an

£ 673 Show Detalls B 67301167
»|Candidat | cck hdidates |

@Snmking_&erﬂ}
N

Count G*2  LogWorth
10 13862944 00252024

@Coffee intake (cups/day)=3 @Coffee intake (cups/day)==3
[ [

Count Gh2 Count Gh2
5 EB.T301167 5 EB.T7301167

»|Candidates | »|Candidates |

1

EJSmoking_E\.'\c,\r(1)
I

Count Gr2
10 13.862944

I/ Candidates |

10



Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

OPTIONS FOR UNDERSTANDING AND EVALUATING YOUR DECISION TREE

There are numerous statistics and reports thatare available for evaluating your decision tree model. Generating and
showing or hiding each ofthese options is accomplished by clicking the hotspots and making use ofthe hide/unhide
icon. As showninthe following examples, mostofthe options can be moused overto reveal a boxwith a description
of the particular option. The JMP Help facility and online resources have detailed information aboutthe statistics
generated.

A|=/Partition for Heart Historv
[ Display Options 3
Split Best

Prune Worst

Minimum Size Split
Lock Columns

Small Tree Wiew

Displays or hides a report with the
mean and count (continuous
response) or the response rate
and count {categorical response)

Calumn Confributions

SD' it History L |of the leaf nodes.
K Fold Crossvalidation SIS
oking_Ewer(d
ROC Curve y_Everil)
: All Rowes
. Lift Curve
ShOW Flt DetallS Nl““her
N of Splits AlCc
Save Columns g a5 5 35601
Color Points
Seript 3 =
=
Leaf Report
4|Leaf Report
Response Prab
Leaf Label <50 <60 none over 60
Smaoking_Ever(Di&Gender{female)&Coffee intake (cupsiday)=1 0omar 0.1532 J 03792 0.4539
Smoking_Ever(Di&Genderifemale)&Cofiee intake (cups/day)==18&Exercise Freq. (minfwk)==60 0.0163 0.0054 08057 01687
Smoking_Ever(Di&Genderifemale)&Cofiee intake (cupsiday)==18&Exercise Freq. (minfwk)=60  0.4571 j 0.0073 02933 02423
Srnoking_Ever(M&Gender(male) &Chalesteral=1 91 0.0328 0.0832 01,8642 0.0047
Srnoking_Ever(M&Gender(male) &Cholestaral==191 0.0sn7 0.0805 0.BET? 01516 ]_‘
Srnaking_Ever(1) 0.0o7v 0.0067 05148 0.4699
Response Counts
Leaf Label <50 <60 none over 60
Smaoking_Ever(Di&Genderfemale)&Cofiee intake (cupsiday)=1 0.082392 05190318 22750356 27235406 J
Smoking_Ever(Di&Genderifemale)&Coffee intake (cupsiday)==1&Exercise Freq. (minkwk)==60 0.0875592 0.0561126 48341275 10122006
Smoking_Ever(Di&Genderifemale)&Cofiee intake (cupsiday)==1&Exercise Freq. (minfhwk)=60 36567281 0.0581808 23465026 19365784
Srnoking_Ever(M&Gender(male) &Chalesteral=1 91 10500465 29830698 27T 815674 01512088
Srnoking_Ever(M&Gender(male) &Cholestaral==191 28921881 29858116 2207 50042384 :!
Srnaking_Ever(1) 0.076555 0.0664356 51878947 4 6485646
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

ROC Curve

|=IPartition for Heart Historv

Digplay Options v
Split Best
Prume Worst

Minimum Size Split
Lock Columns

Small Tree View

Leaf Report

Calummn Contributions

Split History

terol=191

Cholesterol==13

K Fold Crossvalidation

Genderimale)

Lift Curve

Plots the response-categary
sorting efficiency of the model

Show Fit Details

predictions,
Number
N of Splits AlCc
95 a 356.01

Save Columns »
Color Points
Script ’

4 Receiver Operating Characteristic

1.00
0.90
0.80
0.70
20.60-
= -
Zo0s04d
C 471/
;040 | |/
0.304//
0.204///
104

Heart
History
=40
=f0
nane
uer 60

Area
080149
NEd444
n.72e7
n.749e2

I:I.I:”:I||||||||

oo 020 040
1-Specificity

060 080 1.00
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Lift Curve

Show Fit Details

Save Columns
Color Points
Script

Plots how rmuch more saturated
the top x-percent of predicted
values are compared to the whole
population.

O

85 160

=

Z[Lift Curve

5.5

5.0
4.5
4.0

o 35

— 3.0
2.5
2.0
1.5
LR L o s e

"-“.,_\_____-

T

Split History

T
0.oo 020 0.40

Portion

Z=Partitien for Heart Historv

T T
0.60 D0 1.00

Heart
History
=40
=60
none
ower B0

Display Options
Split Best
Prune Warst

]

Minimum Size Split
Lock Columns

Small Tree View
Leaf Report
Calumn Contributions

Split History

K Fold Crossvalidation
ROC Curve

Lift Curve

Show Fit Details

Save Colurmns
Color Points
Script

4 Split History

1.00

0.754

0.50+

R-Sruare

0.25 - —— 4

0.00 44— T T T T

FHumhber of Splits

13




Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

TRANSPLANTING YOUR DECISION TREE IN SAS

There are times when auserwants to build their decision tree modelin JMP and then use the modelin Base SAS. In
orderto create the SAS Data Step code, click on the hotspotat the left of the main partition window, and mouse down
to Make SAS Data Step. As shown below, the code will appearin a window entitled Partition SAS Scoring Code-
JMP. This code can be run within base SAS with suitable data sources.

Note that the variable names are created using SAS naming conventions, therebyavoiding the need to surround a
variable name with special characters with quotes and following itwith an ‘n’. For example, Heart History becomes
Heart_History.If you are using another data set, it will be necessaryto adjusteitherthe program code or your
variables’ names accordingly.

1|~/ Partition for Heart Historv
[ Display Options , : : :
Split Best S ' ove
Prune Worst ' '

Minimum Size Split
Lock Columns

=] nar

Small Tree View . R
Leaf Report : ' _ 1 - [l

Column Contributions <5
SDHt History terol=191 Cholesteral==191
K Fold Crossvalidation Gender{male)
ROC CUrve oking_Ever(d) Ermokin
Lift Curve All Rows
ShOW Fit Deta”S Nu““}er
Save Columns Save Residuals
Color Points Save Predicteds !
Script »  Save Leaf Mumbers

|

Save Leaf Labels

Save Prediction Formula
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

Ei Partition SAS Scoring Code - JMP

File Edit Tables DOE Analyze Graph Tools Wiew Window Help
FaEH 4 ABR, DA s @ B,

JYIPRODUCER: IMF - Partition - Decision Tree ¥/
JYIDaTA: Lipid Data Y/

SYITARGET: Heart_History ¥/

JYITOUTPUT: Prob__ 50, Heart_History, "<50" ¥/
JYITOUTPUT: Prob__6B0, Heart_History, "<G0" ¥/
SYIOUTPUT: Prob_none, Heart_History, '"none’ ¥/
JYIOUTPUT: Prob_owver_60, Heart_History, "owver 60" Y/
JYIINPUT: Smoking_Ewer ¥/

SIINPUT: Gender ¥/

SYIINPUT: Cholesterol ¥/

JYIINPUT: Exercise_Fregomin_wk_ Y/

JYVINPUT: Coffee_intake_cups_day_ */

LABEL Prob__50= 'Predicted: Heart_History=<50";

LAEEL Frob__60= 'Predicted: Heart_History=<£60"';

LAEEL Frob_none= 'Predicted: Heart_History=nones';

LABEL Prob_owver_60= 'Predicted: Heart_History=owver 60';

Prob_ 50=0;

Prob___60=0;

Prob_none=0;

Prob_over_60=0;

IF Smoking_Ewer=0 THEN DOj;

IF Gender='female' THEM DO;

IF Coffee_intake_cups_day_<1 THEN DO;

Prob_ 50=Prob_50+0.0137320044296789;

Prob_ 60=Prob_ 60+0_.15317196646100173;
Prob_none=Prob_none+0.379172599272267;
Prob_over_60=Prob_over_60+0.453923429837051;

END;

ELSE DO;

IF Exercise_Freg_min_wk_>=00 THEN DO;
Prob__50=Prob__504+0.0162598744924326;
Prob_ 60=Prob__ 60+0.009352106734160653;
Prob_none=Prob_none+0.B805687918578284;
Prob_over_f0=Prob_over_f0+0.168700100195117;
END;
ELSE DO; Frob__50=Prob_504+0.457091013494114;
Prob__ 60=FProb__60+0.00727386079324064;
FProb_none=Prob_none+0.2933128255608868;
Prob_over_B0=Frob_over_60+0.242322300151758;
END;

END;

END;

ELSE DO;

IF Cholesterol«<191 THEW DO; Prob__50=Prob__50+0.0328139523644141;

FProb_ 60=Prob__60+0.0932209319184951;
Prob_none=Prob_none+0.869239841949033;
Prob_over_60=Prob_owver_60+0.00472527376805779;

END;

ELSE DO; Prob__50=Prob__50+0.0906723655301667;
Prob__60=Prob_&60+0.09047913980324572;
Prob_none=Prob_none+0.0667203376009356;
Prob_over_bB0=Praob_owver_60+0.151645118657233;

END;

END;

END;

ELSE DO; Prob_50=Prob_50+0.0076555023923445;
Prob__ 60=Prob__60+0.00669856459330144;
Prob_none=Prob_none+0.515789473684211;
Prob_over_b0=Prob_owver_60+0_.469856459330144;

EMD:
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Using JMP® Partition to Grow Decision Trees in Base SAS®, continued

CONCLUSION

This discussion has provided an overview to the JMP Partition Platform. This facility provides an approach to
creating decision trees thatis interactive and does not require programming skills. The user has the abilityto control
the splitsize, variables and decision tree shape through multiple options within JIMP as well as to export Data Step
codeto SAS. A comprehensive setof statistics and results are available to evaluate the resulting JMP decision tree
model.
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