Biostat 202

Martin Frigaard's Lab 5 comments

Lab #5: Regression and Classification in IBM Modeler

Biostat 202: Opportunities and Challenges of “Big Data”
Due: Sunday, 8/28 by 11.55pm

The purpose of this lab is to familiarize you to working with different clustering techniques, to reinforce regression and classification
techniques including neural nets and Bayes nets in IBM SPSS Modeler.

Please respond to the questions below (marked in bold as Q1 to Q12 and hand in your lab assignment by posting it to the CLE.

Clustering: We will revisit the Iris flower dataset from lab 4. Just to remind you, the iris dataset gives the measurements in
centimeters of the variables sepal length and width and petal length and width (the 4 predictors), respectively, for 50 flowers from
each of 3 species of iris. The species are Iris setosa, versicolor, and virginica.

1. Download the Iris flower dataset from CLE (“iris.csv”) and read into IBM Modeler.
We already know a lot about this dataset.

"This famous (Fisher's or Anderson's) iris data set gives the measurements in centimeters of the variables sepal length and width
and petal length and width, respectively, for 50 flowers from each of 3 species of iris. The species are Iris setosa, versicolor, and
virginica." from Edgar Anderson's Iris Data

pair and discard the double quotes:

Table| Annotations

1 1 5.100 3.500 1.400 0.200 setosa
2 2 4.900 3.000 1.400 0.200 setosa
3 3 4.700 3.200 1.300 0.200 setosa
4 il 4 4.600 3.100 1.500 0.200 setosa
5 il 5 5.000 3.600 1.400 0.200 setosa
6 il 6 5.400 3.900 1.700 0.400 setosa
Al | 7 4.600 3.400 1.400 0.300 setosa
8 | 8 5.000 3.400 1.500 0.200 setosa
9 9 4.400 2.900 1.400 0.200 setosa
10 10 4.900 3.100 1.500 0.100 setosa


https://docs.google.com/document/d/1KjnanW5FpeXymeHtENEx_fS9cF36KE54BStO4vkhU88/pub
https://stat.ethz.ch/R-manual/R-devel/library/datasets/html/iris.html

Looks good!

2. Use the Type Node to appropriately set the data given the description above. Make sure Species and field1 are set to have
the role “none”.

' 1
|Types| Format Annotations
00| o] [ P Read Values ] Clear Val_ues_] Clear All Values ]

Field Measurement Values Missing Check Role
!(} field1l & Continuous <Read> None @ None
| Sepal.Lenqgth ¢ Continuous <Read> None “ Input
| Sepal.width ¢ Continuous <Read> None “ Input
|# Petal.Lenath & Continuous <Read> None N Input
| petal.Width & Continuous <Read> None “ Input
[A] Species @A Cateqorical <Read> None ® None

| rﬁ remove 'Field' )
T and 'Species’
3. Connect a K-Means Node "™ 3fter the Type Node and use )

predefined roles. Run it for K = 2, 3, and 4 (see Model Tab). Look
inside the golden nugget.

iris.csv Type

K-Means

.
&)




Q1 What value of K performed best in terms of the Silhouette measure?

Mode! setings Summary Annotations

AR

@ean

Cluster Sizes

Cluster
Deluster-1
Model Summary Mcluster-2
Algorithm K-Means
Inputs 4
Clusters 2
Average Silhouette= 0.7
Fair Cood
! T T T J
-10 -05 0.0 0s 10
Silhouette measure of cohesion and separation f:llffs;‘rsm.“e“ 50 (33.3%)
e s 100 (66.7%)
Ratio of Sizes:
Largest Cluster to 2.00
Smallest Cluster
Model settings summary. Annotatians|
s TmaaL
Cluster Sizes
Cluster
B dluster-1
=t\usle172
cluster-3
Model Summary M cluster-4
Algorithm K-Means
Inputs 4
Clusters 4
/Average Silhouette= 0.6 ty
oor ar Good|
f T T T
-1.0 -0.5 0.0 05 1.0
silhouette measure of cohesion and separation ?lffs ;" Smallest 27 (18%)
e e 50(33.3%)
Ratio of Sizes:
Largest Cluster to 185
Smallest Cluster

To find the optimal number of clusters, a different rule of

thumb exists. The SPSS Modeler provides the Silhouette

chart as a measure of cohesion in the cluster, and a measure

of separation between the clusters.

| Model sewings summary| Annotations.

e,

Model Summary

Algorithm K-Means

Inputs 4

Clusters 3

Average Silhouette= 0.6

oor

Good

F T T T
-L0 -0.5 00 05
Silhouette measure of cohesion and separation

1.0

Cluster
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Size of Smallest

Cluster R

s o L 61(40.7%

Ratio of Sizes:

Largest Cluster to 1.56

Smallest Cluster




To measure the goodness of a classi cation, the silhouette value S can be calculated:

1. Calculation of average distance from the object to all objects in the nearest cluster.

2 Calculation of average distance from the object to all objects in the same cluster the object belongs to.

3. Calculation of the difference between the average distances (1)-(2).

4 This difference is then divided by the maximum of both those average distances. This standardizes the result.

avg. dist. to nearest cluster—avg. dist. to objects in same cluster
maximum of both avg, above

More details can be found in Struyf et al. (1997), p. 5-7.

S can take on values between -1 and +1. If S =-1, the object is not well classi ed. If S = 0; the object lies between two clusters, and if S
= +1 the object is well classi ed. The average of the Silhouette values of all objects represents a measure of goodness for the overall
classi cation.

As outlined in IBM (2015b), p. 77 and IBM (2015b), p. 209, the IBM SPSS Modeler calculates a Silhouette Ranking Measure based on
the Silhouette value. It is a measure of cohesion in the cluster and separation between the clusters. Additionally, it provides
thresholds for poor (up to +0.25), fair (+0.5), and good (above +0.5) models.

4. Rerun the K-means clustering for K = 3 (we know 3 is the number of species). View the Predictor Importance in the golden
nugget.

Model Summary

Algorithm K-Means

Inputs 4

Clusters 3

Cluster Quality

‘\ . . L L S ‘ Cluster
—

39 (26%)

61(40.7%)

1.56

Clu:

View: [Model Summary ~ | [Reset] View: [ClusterSizes =




Q2. Which are the most important 2 variables for clustering?

Predictor Importance

It looks like the petal length and petal width are the most important variables for clustering

Petal.Length
Petal.Width

Sepal.Length

Sepal.Width

[Sepal Width)
f:

Least Important Most Important

5. Add a plot node to the golden nugget.
Put the most important clustering variable in the X field and 2" most important in the Y field.

w‘ ek, i@} x = petal length ‘W
R / y = petal width Kweans
kS K-Meg, K-Means
i]
o=

[ <] v field: ¢ pesalwictn 5




Determine whether the clustering algorithm did well at recreating the original Species classes.

20 @ Plot of Petal.Length v. Petal.Width #1
1w File = Edit ) Generate & View

Where did it tend to break down?

L Graph| Annotatians

As we can see from the graph, the petal

length and width did a great job : :
differentiating setosa from versicolor and BT O e
virginica. It didn't do as well separating

wider versicolors from less-wide virginica, -l
and shorter virginica from longer versicolors. F
o
I 1 1 1 1
1 3 4 5
Petal.Length

Species
D setosa
@ versicolor
@ virginica

Q3. Which of the Species was most easily put into a separate cluster by K-means?

setosa

‘s
Add an Auto Cluster Node after the Type Node, = Aute Cluster

Again you just need to use predefined roles (assuming they are correctly set up in the type node).




Under the Model Tab leave as defaults.

Uncheck the “Use partition data”.
It actually doesn’t seem to play any role which makes sense since you haven’t created any partition, but better to be safe
(the dataset is really too small to seriously do any partitioning).

Leave “Rank models by” on the default of “Silhouette”.

Set the number of models to keep as 6.

Llcl0)

&,
. Estimated number of models to be executed: 3

Fields Model Expert Discard Annotations
Model name: @ Auto © Custom
| Use partitioned data

Rank models by: Silhouette

[T¥]

Number of models to keep: 6|

Fields Model Expert Discard Annotations

Models used:
Under the Expert Tab make sure all 3 Model types are checked. Use? |Model type [Model parameters |No of models
¥ l"_;l Kohonen Default 1
. _ ” |
Go into the Model parameters for K-means changing “Default” to = & K-means [Defaui B
“Specify” -
’ \ TwoStep Defayll 1
Specify...
Under the Simple Tab click on the number 5 under options and hit
. [ ) [ ] Algorithm settings - K-means
specify.
Simple | Expert
Parameter . | Options
Number of clusters 5 -
Generate distance field Default
|Show cluster proximity Specify...
IOmimize Memory




Add 4, 3, and 2 as number of clusters on the right hand side.

This will make the auto-classifier run K-means models for all of K= 2, 3, 4, and 5.

‘Q @ Parameter editor - K-means
Hit OK and OK again to go back to the main screen. Number of clusters:
Leave the Kohonen and TwoStep clustering approaches on the defaults; they are both i 2
methods that optimize over cluster size. 3 ;
2
é—* ':! E [ OK ][Cancel][ Help ]
Estimated number of models to be executed: 6
Fields Model Expert Discard Annotations
Models used:
Use? |Model type |Model parameters | No of models |
v [,E Kohonen Default 1
@ K-means |Specify... 3 ,4
49 TwoStep  Default 1
Hit Run.
8. Look in the Model Tab of the golden nugget for the Auto Cluster Node.
Q4. Which methods performed best with respect to Silhouette Mode! summary Annations
measure? Sorthy: |Use | ® Ascending © Descending View: [Training set =
’ v [omon ot BT omouene [Mmierof |oman ) |omert Jartetn [ [ttt |imporane
The K—mea ns W|th 2 Clusters_ < I Jlg/ K-m... <1 0.733 2 50 33 100 66 05 0.0
’—l J@/ Two.. <1 0.733 2 50 33 100 66 05 0.0
H i oy Km. <1 0626 3 39 26 61 40 0639 00
H H H H E/ K-m.. <1 0.574 4 27 18 50 33 0.54 0.0
D_D_D_U_d gy K-m.. <1 0.504 5 21 14 42 28 0.5 0.0
0.401 10 1 0 50 33 0.02 0.0

@y Koh.. <1




9. Inthe model column of the data click on the TwoStep golden nugget.

Model Summary

Algorithm TwoStep

Inputs 4

Clusters 2

Cluster Quality

!ou. —\ ir Cood

[ T T
=10 =0.5 0.0

Silhouette measure of cohesion and separation

T
05 1.0

® ® TwoStep 1

@ File O Generate ¢ View @
Model sectings summary Annotations.
B L, JE e L

Cluster Sizes

Cluster
Deluster-1
M cluster-2
Size of Smallest
paeot 50 (33.3%)
Size of Largest 100 (66.7%)

Cluster

Ratio of Sizes:
Largest Cluster to 2.00
Smallest Cluster

Q5. How many clusters did the TwoStep clustering procedure determine to be optimal?

Two clusters.

10. In the model column of the data click on the Kohonen golden
nugget.

Q6. How many clusters did the Kohonen clustering procedure determine
to be optimal?

10. Wayyyyy too many.

8 & (o Sumnan) (g o

Model  Settings Summary, Annotations

Model Summary

|Algorithm  Kohonen

inputs 4

Clusters 10

Cluster Quality

Sihouette measure of cohesion and separation

Cluster Sizes

Size of Smallest
Cluster @)

50(33.3%




It seems that this procedure has overfitted the number of clusters. Perhaps not surprising since it is based on a complex nueral
network-related model and the dataset is quite small.

11. At this point your stream should look something like the following:
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Clustering, Regression and Classification: We will now turn to the Los Angeles heart dataset (laheart.xlsx) available on the CLE. The
dataset includes the following variables:

Var Description Units Scale Comments

ID ID none nominal Patients numbered sequentially
AGE 50 Age in 1950 yr ratio Age at last birthday (in 1950)

MD 50 Examining M.D. (1950) none nominal Coded from 1-4

SBP 50 Systolic BP (1950) mm Hg ratio Recorded to nearest integer

DBP 50 Diastolic BP (1950) mm Hg ratio Recorded to nearest integer

HT 50 Height in 1950 in ratio Recorded to nearest inch

WT 50 Weight in 1950 1b ratio Recorded to nearest pound
CHOL_50 Serum cholesterol (1950) ng% ratio Recorded to nearest integer
SES Socio-economic status none Ordinal l1=high,...,5=low

CL STATUS Clinical status none Nominal

O=other heart disease (hd)
1=Coronary hd

2=Coronary and hypertensive hd
3=Hypertensive hd
4=Hypertensive and rheumatic hd
5=Rheumatic hd
6=Possible/potential hd
7=Hypertension wout/hd

8=Normal
MD 62 Examining MD (1962) none nominal Coded from 1-4
SBP 62 Systolic BP (1962) mm Hg ratio Recorded to nearest integer
DBP 62 Diastolic BP (1962) mm Hg ratio Recorded to nearest integer
CHOL 62 Serum cholesterol (1962) mg$ ratio Recorded to nearest integer
WT_62 Weight (1962) 1b ratio Recorded to nearest pound
IHD DX Ischemic hd diagnosis none nominal 0=Not known

1-3=Myocardial infarction
4-7=Angina pectoris
8-9=0Other

DEATH YR Year of death none interval 0=Not Dead as of 1968
Otherwise year of death

DEATH Death none nominal 0=Alive l=Dead



12. Download the LA Heart dataset from CLE (“laheart.csv”) and read into IBM Modeler.

?Table m&&ﬂi’&ﬂij

D |AGE_50|MD_50/SBP 50 |DBP_50|HT_50|/WT 50 |CHOL 50/SES |CL STATUS|MD_62|SBP_62 |DBP_62|CHOL 62|WT 62 |IHD_DX|DEATH_YR|DEATH|
1 1.000 42.000 1.000 110.000 65.00064.000 147.000 291.000 2.000 8.000 4.000 120.000 78.000 271.000 146.000 2.000 68.000 1.000
|2 2.000 53.000 1.000 130.000 72.00069.000 167.000 278.000 1.000 6.000 2.000 122.000 68.000 250.000 165.000 9.000  67.000 1.000
I3 3.000 53.000 2.000 120.000 90.000 70.000 222.000 342.000 4.000 8.000 1.000 132.000 90.000 304.000 223.000 2.000  64.000 1.000
[4 4.000 48.000 4.000 120.000 80.00072.000 229.000 239.000 4.000 8.000 2.000 118.000 68.000 209.000 227.000 3.000  66.000 1.000
I5 5.000 53.000 3.000 118.000 74.00066.000 134.000 243.000 3.000 8.000 5.000 118.000 56.000 261.000 138.000 2.000  66.000 1.000
(6 6.000 58.000 2.000 122.000 72.00069.000 135.000 210.000 3.000 8.000 4.000 130.000 72.000 245.000 136.000 2.000  64.000 1.000
|z 7.000 48.000 4.000 130.000 90.00067.000 165.000 219.000 3.000 8.000 4.000 138.000 86.000 275.000 166.000 2.000  63.000 1.000
I8 8.000 60.000 1.000 124.000 80.000 74.000 235.000 203.000 3.000 8.000 1.000 160.000 90.000 271.000 226.000 3.000  65.000 1.000
g 9.000 59.000 4.000 160.000 100.0...72.000 206.000 269.000 5.000 8.000 3.000 150.000 100.0.. 291.000 198.000 3.000  67.000 1.000
10 10.000 40.000 3.000 120.000 80.00069.000 148.000 185.000 3.000 8.000 3.000 110.000 64.000 241.000 152.000 2.000  66.000 1.000
|

Athis is obviously an .xlsx file (see the 3 trailing zeros?), not a .csv

13. Use the Type Node to appropriately set the data given the description above.
a. Set ID to the Role of Record ID.
b. DEATH_YR and DEATH should be set to have the role “None”.

Types| Format Annotations

; Field
|# 1D

|# AGE_50
| MD 50
|# SBP 50
|&#> DBP 50
|# HT 50

| WT 50

|8 CHOL 50
| SES

| CL STATUS
| MD 62

|# SBP 62

| DBP 62
|# CHOL 62
@ WT 62
|#} IHD DX
|# DEATH YR
i@DEATH

& Continuous
& Continuous
& Continuous
&’ Continuous
& Continuous
& Continuous
& Continuous
&’ Continuous
& Continuous
& Continuous
& Continuous
&’ Continuous
& Continuous
& Continuous
& Continuous
&’ Continuous
& Continuous
& Continuous

Measurement

Values
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>
<Read>

|_ b Read Values | Clear Values | Clear All Values |

Missing

Role

id Record ID

“ Input
™ Input
N Input
“ Input
“ Input
N Input
 Input
“ Input
“ Input
“ Input
 Input
“ Input
“ Input
“ Input
 Input
© None
© None




14. Use the Reclassify Node to create a new variable based on the IHD_DX with category names “Not known”, “Myocardial

infarction”, “Angina pectoris”, “Other” as prescribed in the variable description.

IHD DX Ischemic hd diagnosis

Tried this but got an error (see below) > Be sure to make the variable nominal!

nominal
1-3=Myocardial infarction
4-7=Angina pectoris
8-9=0Other

0=Not known

@91 Preview (el=]O)
Setiings  Annotations.
Mode: ® Single © Multiple
Reclassify into: @ New field © Existing field
Reclassify field:
[ )

New field name:

Redlassifyl

Reclassify values:

7b Get - \“‘m LM W’

Q) Mo e ar o sty ey b e
Lo 2
¥
[Lok_J(cancel] ‘ [ Apply] [ Reset]
IHD_DX
IHD DX_5 cat 0.0 1. |2.0 [3.0 4.0 5. |6.0 |7.0 8.0 19.0 |
Angina pectoris 0 0 0 0 3 1 15 4 0 0
Myocardial infarction |0 < 27 6 0 0 0 0 0 0
Not known 132 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 1 7




15. Connect another Type Node from the Reclassify Node. Set the Role of IHD DX to None.

File Edit Insert View Touls Extensions Window

_filﬁ = uu~

SuperNode

(G
& -@
4
laheart.xlsx
o Type
-—\ \+->, 17 Fields
-0
laheart.csv \ _., ]
4 IHD_DX_5_cat
i -0
-
/ Type A
\ IHD_DX_5_cat x IHD_D.. Type
(&e
N
Reclassify3

= ﬂﬂ\/\.jf.

® Type

)

®

‘o
s
Cae

Types| Format Annotations|

Ll=lo
gets in the way.

[ P Read Values ] Clear Values ] Clear All Values

]

Field Measurement Values = Missing Check

D & Continuous [1.0,200... None

<& AGE 50 & Continuous None
# MD 50 &) Nominal Naone
<# SBP 50 & Continuous None
<#3 DBP 50 Continuous None
@ HT 50 & Continuous None
<& WT 50 & Continuous None
& CHOL 50 ¢ Continuous None
<& SES o+l Ordinal 0.2.0,... None
< CL STATUS &b Nominal 0.0,3.0,.. None
& MD 62 @) Nominal 1.0,2.0,.. None
<# SBP 62 & Continuous [70.0.23 None
> DBP 62 & Continuous [56.0,12. None
{iﬁ} CHOL 62 ¢ Continuous [139.0,3 None
< & Continuous [108.0,2. None
,m&: Nominal 0.0,1.0.... None
| DEATH YR 4l Ordinal 0.0,63.0 None
> DEATH ® Flag 1.0/0.0 None
[A] IHD DX 5 ... &5 Nominal "Not kno. None

Role
id Record ...
™ Input
“ Input
“ Input
M Input
“ Input
“ Input
“ Input
“ Input
N Input
“ Input
“ Input
“ Input
“ Input
N Input
© None
© None
© None
™ Input

16. Connect a Partition Node to the Type Node.

Open the Partition Node.

Hit the Train and test Partition radio button.

Set the Training partition size to 60 and the Testing partition size to 40.

Hit Apply and OK.

| created a .csv file just in case the formatting

Partition

® @
‘55 O Generate
=

|
Settings Annotations

Partition ‘

Partition field

® Append labels to system-defined values
© Use labels as values

¥ Repeatable partition assignment

Seed: 12345672

“1 Use unique field to assign partitions:

Partitions @ Train and test © Train, test and validation
Training partition size: ﬂg Label: Training I Value = "1_Training" ‘
Testing partition size: Jl]':j Label: Testing I Value = |"2_Testing" ‘
= abe alidatio Value =
Total size: 100%
Values: © Use system-defined values ("1", "2" and "3")




17. Connect an Auto Cluster Node after the Type Node.

Again you just need to use predefined roles (assuming they are
correctly set up in the type node).

Under the Model Tab leave as defaults.

Model name: @ Auto © Custom
Check the “Use partition data”. & Use partitioned data
Rank models by: Silhouette

Leave “Rank models by” on the default of “Silhouette”.
By “Rank models using” hit the “Training partition” radio button. Nuinber oEmodels ta keep:

Set the number of models to 7.

Fields Model Expert Discard Annotations

o
b'
Estimated number of models to be executed: 3

-

Rank models using: @ Training partition © Test partition

78

YN (=]

nser iew s uperNode xtension indow el @® @ Parameter editor - K-means
18. Under the Expert Tab make sure all 3 Model L s s g e
types are checked. simple| Expert 1 )
S Estimated number of models to be exm:ute:—af—arz]ﬁt—‘"f i —SQP—“E"‘—— kS
H H umber of clusters
GO Into the MOdeI pa rameters for K-means Changlng Fields Model Expert Discard Annotations Cenerate distance field false
“Default” to ”Specify". Models used ) | Show cluster proximity false
Use? | Model type | Model éODtIITIiZE Memory =
Under the Simple Tab click on the number 5 under - ?5; Kohiorin: |DEEll (oc) (Carcal] Liio)
. . . v K-means  Specify... g = -
{3 E»
options and hit specify. , —— - @9*
. Partition Auto Clustq
Add 3, 4, 6, and 7 as number of clusters on the right
hand side.
Hit OK and OK again to go back to the main screen.
| Restrict maximum time spent building a singlg
Leave the Kohonen and TwoStep clustering approaches
on the defaults. Hit Run. o] e R (cancs) (o) (Cancel Clieln)

19. Look in the Model Tab of the golden nugget for the Auto Cluster Node.



Q7. Which method performed best with respect to Silhouette measure and note the associated value of the measure?

Model| Summary Annotations

Sortby: |Use T ®Ascending O Descending X Delete Unused Models | View: Testing set ~
Build Time : |Number of 'Largest Smallest/
Use? Graph Model | (mins) Silhouette Clusters | Cluster (N) !CIu5ter (N) ICluster (%) Largest ‘ Importance
o ’—| ‘ @/ TwoStep 1 <1 0.126 2 29 33 58 66 0.5 0.0
ﬁ ?/ Kohonen 1 <1 0.101 12 1 1 18 20 0.056 0.0
gy K-means4 <1 0.07 6 4 4 42 48 0.095 0.0
Ky K-means5 <1 0.066 7 4 4 40 45 0.1 0.0
Alna a
ﬂ ﬁ/ K-means 3 <1 0.065 3 20 22 39 44 0.513 0.0
|_| H I_I] Ky K-means2 <1 0.047 4 12 13 37 42 0.324 0.0
<1 0.046 5 5 5 32 36 0.156 0.0

il

Ono

K K-means1

The TwoStep model has the highest
Silhouette value (0.126)

20. At the top right of the table go to the View button and change the value to Test set. -l am assuming you mean training set?

Q8. Is the ranking of the methods still the same? TwoStep is still at the top, but the Silhouette value has changed (0.153)

Model-gsu_mmaryJ Annotations

K K-means4

Sortby: |Use ~ @ Ascending © Descending View: ._Triining set.y |

Use? |Graph |Model Pl flnes | 5ihgyene | [IMmbEE fomallect sl e e mporance

+ rl ] éf&f TwoStep 1 <1 0.153 2 43 38 70 61 0.614 0.0

m @/ K-means 2 <1 0.082 4 16 14 40 35 0.4 0.0

—| H ‘ K " K-means 3 <1 0.075 3 30 26 44 38 0.682 0.0

[l =3 ' Kohonen 1 <1 0.069 12 1 0 24 21 0.042 0.0

[-I K,f K-means 5 <1 0.067 7 7 6 43 38  0.163 0.0

M l.'f;\f K-means 1 <1 0.064 5 13 11 30 26 0.433 0.0

m | 0.062 6 9 7 45 39 0.2 0.0

Does the best Test set model have
higher or lower Silhouette score than
the Training set?

My testing set was slightly lower than my
training set (0.126 vs. 0.153).



21. At this point your stream should look something like the following:

AutgiCluster

f== == /e D

EXCEL” | i ‘%re ) o> _f
==zl e et o e > s S A s >

laheart.xlsx Type IHD_DXreclassified Type Partition

22. Go back into the 2" Type Node.
Set CHOL 62 to be the Target Node and set all the other variables with _62 in

the name to the Role of “None”.

" | Preview
i

Types Format Annotations

E!

& CL STATUS
& MD 62

& SBP 62

& DBP 62

& CHOL 62

& WT 62

& IHD DX

# DEATH YR
# DEATH

a

A] IHD DX 5 ...

Measurement

& Continuous
& Continuous
&5 Nominal
& Continuous
& Continuous
& Continuous
& Continuous
& Continuous
<l Ordinal

@b Nominal
@5 Nominal
& Continuous
& Continuous
& Continuous
& Continuous
&5 Nominal
4l Ordinal

& Flag

@5 Nominal

Missing

Check
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Role
id Record ...
~ Input
~ Input
N Input
N Input
N Input
 Input
 Input
> Input
> Input
© None
© None
© None
© Target
© None
© None
© None
© None
> Input

® View current fields © View unused field settings




We want to restrict the prediction to just the variables known at Age 50 so that we can attempt to
predict how they will do further in the future at Age 62, and thereby see if we can flag patients early
that will benefit from preventative measures.

23. Go into the Partition Node on the Settings Tab and set Partitions to “Train, test and validation”.

24. Set the split to 40 Training, 30 Testing and 30 Validation.

Settings Annotations

Partition field: Pa_.rtltlun |

Partitions: @ Train and test @ Train, test and validation

Training partition size: _ 40_.;-:-5 Label: Training Value = "1 _Training" |

Testing partition size: _30[5  Label: Testing | Value = "2 Testing" _|

Validation partition size: ﬂ; Label: Walidation Value = "3_Validation" |
Total size: 100%

%

25. Add an Auto Numeric Node Auto Numeric



26. Use the predefined roles under the Fields Tab

® O No Targets

Ll=lo)

T Estimated number of models to be executed: 7

e R

@ Use predefined roles

@ Use custom field assignments

7] Use frequency field

R IR S T S

[7] Use weight field

[ oK |[i® EH"HLEMJ

27. Under the Model Tab use the following settings (you need to change Number of models to use to 6).

) CHOL 62
& Lo

& Ctimated number of madels to be executed: 10

Model name: @® Autg © Custom

¥ Use partitioned data
¥ Build model for each split

Rank models by:

Rank models using: © Training partition @ Test partition
Number of models to use: -as

¥ Calculate predictor importance
Do not keep models if:

[T Correlation is less than

[T Number of fields is greater than

AF AN 4N

[ Relative error is greater than

Capa) (et




28. In the Expert Tab check the models as below

® e
P

2
S Estimated number of models to be executed: 5

R pp—.

Select models:

CHOL_62

‘AII models 7

Use? |Model type |Model parameters |No of models

:.: KNN Algorithm Default 1
|
%
&)
St SVM Default 1

L~ Linear Default 1
A

C&R Tree Default 1

E Emoieoe Do oe s

‘ﬁ- Neural Net Default 1

[T] Restrict maximum time spent building a s... 1568

(L0 J (> Run [ Cancel

minutes

_Apply [ Reset

29. Click the cell under Model parameters for the KNN
Algorithm to Specify and click to the Expert Tab.

Click the cell under Options for K and hit Specify.
Set so that K=3, 5, and 7 are considered.

Hit OK.

Select madels: |All models 4
Use? | Model type | Model parameters | No of models
i} 4
B 5
IE “4® KNN Algorithm Default 1
P
B [P
B '
IE] i SVM Default i
] /ﬂ}'\
54 |~ Linear Default 1
2
IEl ART C&R Tree Default 1
¥ ‘ﬁ Neural Net Default 1
s :.: KNN Algorithm Specify... 1
=z ]
Simple, Expert
 —
Parameter | Options |
Normalize range inputs true
Use case labels false ® @ Parameter editor - KNN Algorithm
K:
Identify focal record false 7
EE:
5
Automatically select k false 7
K 3
Distance Computation Euclidean metric m -m @
Weiqhx_&amr_:s_hy_immance true ——




30. Open up the Model Parameters for Neural Net.

Go to the Expert Tab.

Simple Expert

[ BN Algorithm settings - Neural Net

Customize number of maximum training cycles

Use minimum accuracy

Default combining rule for categorical targets

Default combining rule for continuous targets

Number of component models for boosting and for bagging
Overfit prevention set (%)

Replicate Results

Random seed

Missing values in predictors:

Parameter | Options
Use maximum training time (per component model) true
Minutes 15

Compute automatically

false

Voting

Mean

10

30.0

true
229176228
Delete listwise

Q9. What is the default Number of component models? 10

31. Back out and run the Auto Numeric Node.

@ @  Auto Numeric Progress

Total number of models to be built:
Models retained:
Models discarded:

Models failed to complete:

7

The three KNN models failed to complete.



Q10. Which regression method has the highest Correlation value and what is the associated number of fields used?

:Surt by: [Use. . = @Ascnig Oescending X Delete Unused Models | View: [Testing set ~ |

Use? GCraph Model ?:liil:sjﬁme Correlation E:é;ields Relative Error
I . Z' Linear 1 <1 0.363 4 1.012
Il M Neural Net 1 <1 0.255 10 1.074
“ Wy S 1 <1 0.156 10 1.056
“ w C&R Tree 1 gl 0.0 10 1.147

The Linear model did (0.401) and it used 7 fields. | had selected KNN, SVM, Linear, C&R Tree, and Neural Net, but | am only getting
Linear, Neural Net, C&R Tree, and SVM back?

32. Go back into the 2" Type Node. Set DEATH as the Target variable and set ece T
the Role of CHOL_62 to “None”. @ . o0

[Types| Format Annotations

b Read Values I CJear.VaIues_I CIearAIIVaIues,_]

Field Measurement Values Missing Check Role
? 1D & Continuous 1.0,200.0] None id Record ID
i AGE 50 & Continuous 20.0,69.0] None “ Input
MD 50 & Nominal 1.0,2.0,3... None N Input
SBP 50 & Continuous [88.0,210.. None ™ Input
DBP 50 & Continuous 38.0,140. None “ Input
HT 50 & Continuous [61.0,75.0] None “ Input
WT 50 & Continuous [109.0,24... None “ Input
CHOL 50 & Continuous [120.0,53... None ™ Input
SES <l Ordinal 1.0,2.0.3.... None  Input
CL STATUS @) Nominal 0.0,3.0.4.... None “ Input
MD 62 &) Nominal 1.0,2.0 None “ Input
SBP 62 & Continuous [70.0,230.... None “w Input
DBP 62 & Continuous [56.0,125.... None ™ Input ‘
& CHOL 62 & Continuous [139.0.36... None © None
WT 62 & Continuous [108.0,24... None “ Input
IHD DX @5 Nominal 0.0 . None ® None
DEATH YR ol Ordinal 0.0, None ® None
DEATH Flag I None @ Target
[A]IHD DX 5 cat @ Nominal “Not know... None “ Input

{ ® View current fields © View unused field settings

1ok J(cancel ‘



33. Attach an Auto Classifier Node to the Partition Node #ute Classifier
34. Use predefined roles for in the Fields Tab
35. Use the following settings under the Model Tab:

[ ] ® IHD_DXreclassified

@ Estimated number of models to be executed: 12

@ Estimated number of medels to be executed: 11

Model name: @ Auto © Custom Model name: ® Auto © Custom
[¥ Use partitioned data ¥ Use partitioned data
[# Build model for each split

¥ Build model for each split
Rank models by: Overall accuracy ~ Rank models by: Lift =
Rank models using: @ Training partition @ Test partition

Number of models to use:

Number of models to use: [ ﬂ
Calculate dictor i Tt
¥ Calculate predictor importance ¥ Calculate predictor importance

Rank models using: © Training partition @ Test partition

r Profit Criteria (valid only for flag targets)

73 f lid only for fl
S 50B ©variable ‘.I Profit Criteria (valid only for flag targets) _
Costs: ® Fixed ‘ S-UH © Variable i
rS
Revenue: @ Fixed ‘ 1D-DH © Variable ‘-l g =
=]
= Revenue: ® Fixed | ID-UH © variable i
Weight  ®Fixed | 1.0F ©variable |8
Weight: @ Fixed ‘ l.UH © Variable ~0

r Lift Criteria (valid only for flag targets)

‘ Percentile to use for lift calculation:

Lift Criteria (valid only for flag targets)

[ ]

Percentile to use for lift calculation:

(- appy ] [_Beset



36. Under Expert select the following models:

e- e IHD_DXreclassified |
& —t &
Estimated number of models to be executed: 5 Estimated number of models to be executed: 5
s ot 55 D et Armind i - s e
Select models: All model. hA
i v moces Select models: All models = 1
Use? [Model type [Model parameters [No of models
| Use? | Model type | Model parameters |No of models
] N s Default 1
= &% E?';, cs Default 1
El LS Logistic regression Default 1 i
I« Logistic regression  Default 1
" 3 <
Lfe Bayesian Network  Default 1 = 3
B [ Bayesian Network  Default 1
= i :
] e B ] |
= [Z o o6
0 :
........... |1, o 7
“ | las svM Default 1
: ‘k\ efau B ,"
B A b
Ed S SVM Default 1
B Fo R
= B A
st
] g =] ﬁ
ﬁ Neural Net Default 1 | - é?ér |
B A |
[7] Restrict maximum time spent building a single model to 155 minutes 54 ﬁ Neural Net Default 1 |
mm@ @ @ | [7] Restrict maximum time spent building a single model to 155 minutes |

37. Hit Run
38. Open the golden nugget
39. Under the Model Tab hit the Model for Neural Net.



Q11. Which is the most important predictor? bredictor Importance

Target: DEATH

The most important predictor is SBP_50

SBP_S0 !
SBP_62 :l
pepso| |

wrso| |
ses| |
Mp_6z | |
CL_STATUS :|
cHoLso ||
wrez| |
0

T T
7 0.6 0.8 1.0

WT_62] SBP_50]
1 1 1 1

Most Important

Least Important

40. Now look in Model for the Bayesian Network.
Q12. Looking at the Network, do you think the role attached to the AGE_50 node makes sense? (AGE_50 is the Age of the subject

in 1950.)

Bayesian Network

@Frediais
@Target
. Conditional Probabiltes of Yes, this makes sense based on the Bayesian Network it
o 50 — T — makes sense that AGE_50
' DEATH <=298 29.8~396 396~494 494 -~592 > 592
7;?’ c:l'?:?é 1 0.05 0.09 0.18 0.41 0.27
0 0.11 0.29 0.30 0.21 0.09

HQ_DX_S_cat

CHOL_50




41. Go back to the Model Tab. In the Use? Column check only C5 1. Hit Apply and
OK.

42. Add an Analysis Node after the Auto Classifier golden nugget and hit Run with
the default settings.

43. Record the Accuracies in each of the Training, Testing and Validation sets.

Use?

Graph

!Model

3993

W Neural Net 1

L.Cf Logistic regression 1

.',-f Bayesian Network 1
L

;_y cs1

B Results for output field DEATH
B Comparing $XF-DEATH with DEATH

'Partition" 1_Training 2_Testing 3_Validation
Correct 61 78.21% 31 56.36% 44  65.67
Wrong 17 21.79% 24 43.64% 23 3433
Total 78 55 67

@0 ® Analysis of [DEATH] #4

Grile sedic (22
[

Analysis| Annotations

& Collapse All| |% Expand All |

44. Now go back in the golden nugget and select Bayesian Networks in the Use?
Column. Hit Apply and OK.

Use?

Model

,-,-V Bayesian Network 1

S&' Neural Net 1

LC‘( Logistic regression 1

‘?Ef. cs1

._'.,f SVM 1




45. Rerun the Analysis Node and compare the Bayesian Networks accuracies with those of C5.

\o File = Edit

JAnaIvsls :

Analysis of [DEATH] #5

CYEY

B Results for output field DEATH
E Comparing $XF-DEATH with DEATH

'Partition’ 1_Training 2_Testing 3 _Validation
Correct 74  94.87% 23 41.82% 27  40.3%
Wrong £ 5.13% 32 G58.18% 40 59.7%
Total 78 55 67

46. Here is what your stream should look something like when you’re done.

@ 0—-0-0—@

k. D DXredassrﬁed

W —
an,DXreclassmed\

Analysis

e
laheart.xlsx Type IHD_DXreclassified Type Paitil ”\\‘o Tdrgets

CHOL_62

lab_5 part 2 .xlsx
Auto cluster, IHD_DX_5_cat ]
= [
——— — Y
0% I

@ 17 Fields :
/D Dx; m\\~
.——Q———Q

reclassifv IHD DX TVP/
’, ;
),

Q ]‘ Auto Clusrer

Ne Targel; . CH?l 62

Auto Numeric, CHOL_62

laheart.xlsx
Type

* DEATH
IHD_DX_5_cat x IHD_D..

Anah‘sis\\ :




