Hyperparameters of Algorithms for the whole dataset are listed as follows.

1. Decision tree
Set as default

& weka gui GenericObjectEditor >
weka.classifiers trees 148
About

Class for generating a pruned or unpruned C4. More

[ Capabilities J

batchSize 100

binarySplits | False | ']

collapseTree | True ‘v]

confidenceFactor 0.25

debug |False ‘v]
doNotCheckCapabilities | False ‘v]
doNotMakeSplitPointActualvalue | False =

minNumObj 2

numDecimalPlaces 2

numFelds 3

reducedErrorPruning [False | ']
savelnstanceData [False \']
seed 1

subtreeRaising True |-

unpruned | False 4

uselaplace False v

useMDLcorrection True g

l Open J [ Save J [ oK J { Cancel J

2. Bagging with decision tree

Classifier Choose J48 (orange arrow)

& welka.gui.GenericObjectEditor >
weka. classifiers. meta. Bagging
About

Class for bagaing a classifier to reduce variance. ‘ More

| capabilities |

bagSizePercent | 100

batchSize | 100

calcOutofBag | False )
——P ciassifier | Choose J|J43-0025-M2 ‘
debug |False B3]
doNotCheckCapabilities | False B3]

numDecimalPlaces 2

numExecutionSiots 1

numiterations 10

outputOuUtOfBagComplexityStatistics | False 1~
printClassifiers | False -]
pi opiesUsing g |Faise -]
seed |1
storeQutOfBagPredictions | False 1~

| Open I L Save | L oK I L Cancel |




3. AdaBoost with decision tree

Classifier Choose J48 (orange arrow)

& weka.guiGenericObjectEditor x
weka.classifiers. meta. AdaBoosth1

About

Class for boosting a nominal class classifier using the Adaboost M1 More

method —_—
Capabilities

batchSize 100

— P Gassifier [ Choose ]‘J43-C 0.26-m2 ‘

debug {False |']

doMotCheckCapabilities {False |v]

numDecimalPlaces 2

numlterations 10

resume {False |v]
seed 1
useResampling LFalse |v]

weightThreshold 100

L Open... || Save... 1 oK ]l Cancel J

4. SpreadSubsample with Decision tree

The value of distributionSpread was adjusted as 2.0

£ weka.gui GenericObjectEditor x

weka filters.supenised.instance SpreadSubsample

About
r

Produces a random subsample of a dataset. Mare

| Capabilifes |

adjustWeights [False |']

debug [False |*

—————» distributionSpread 2.0

doNofCheckCapabiliies | False v

maxCount 0.0

randomsSeed 1

Open.. J [ Save... J l OK J { Cancel




5. SMOTE with Decision tree

Class A has the highest frequence and its frequence is not adjusted. The
frequences of other classes were adjusted to nearly the same with that of Class A, by
adjusting the percentage (orange arrow). The following figures are listed by the order

of classValue. The classValue of Calss A is 4,

For Class C
classValue: 1

percentage: 750

J & weka.gui.GenericObjectEditor Pt
i weka filters.supenised.instance. SMOTE

About

Resamples a dataset by applying the Synthetic Minority More
Oversampling TEchnigue (SMOTE). e
Capabilities

classValue | 1 |
debug |False .'J
doMotCheckCapabilities lFaIse | v] [

nearestMeighbors 5 4

— 1 > percentage | 750.0

randomsSeed 1

| Open... || Save... L oK J l Cancel J

For Class D
classValue: 2

percentage: 149

[ ] weka.gui.GenericObjectEditor =
weka filters.supenvised.instance. SMOTE

About

Resamples a dataset by applying the Synthetic Minority More

Oversampling TEchnique (SMOTE) ——
| Capabilities |

classValue 2

debug |False .V]

doMotCheckCapabilities | False .']

nearestMeighbors 5

— > percentage 148.0

randomSeed 1

L Open || Save.. | [ oK [ Cancel |




For Class B
classValue: 3

percentage: 65

| & weka gui GenericObjectEditar =

weka filters.supenised.instance. SMOTE

About
r 8]

Resamples a dataset by applying the Synthetic Minority Maore
Oversampling TEchnigue (SMOTE). T
| capabiities |

classValue 3

debug [False | ']

doNotCheckCapabiliies | False =

nearestheighbors 5

— > percentage | 65.0

randomSeed 1

l Open... J l Save.. J l OK J l Cancel

J

Class E
classValue: 5

percentage: 349

| &9 weka.gui GenericObjectEditor

weka filters supenised.instance SMOTE

About

E
Resamples a dataset by applying the Synthetic Minority More
Oversampling TEchnique (SMOTE). —

| Capabiliies |

classValue 5

debug |False v

doNotCheckCapabiliies | False 12

nearestheighbors 5

L » percentage  349.0

randomseed 1

| Open. ||  sae. | 0K || cancel




6. Multilayer perceptron
Set as default

&9 weka.gui.GenericObjectEditor X

Aclassifier that uses backpropagation to learn a multi-layer
perceptron to classify instances.

(0]




7. AutoWEKA
Set as default. For better performance, try giving Auto-WEKA more time.
(orange arrow)

ciate | Select attributes | Visualize | Auto-WEKA | Visualize 3D | Forecast

— & weka gui GenericObjectEditor o
11
| weka.classifiers. meta AutoWEKACIassifier

—| About
r 2l

Automatically finds the best model with its best parameter Maore
settings for a given dataset —_——
= | capabiities |

i |

o batchSize | 100

debug |False =

_| doMotCheckCapabilites | False =)

memLimit 1024

A metric [errorRate | ']

nBestConfigs 1

numDecimalPlaces 2

parallelRuns 1

seed 123

—p timeLimit 15

| Open... Il Save... Il oK ]l Cancel |

= <




Hyperparameters of Algorithm for General Surgery dataset
Only the hyperparameters of SMOTE with decision tree are listed here. The
hyperparameters of other algorithms are set as defaut.

SMOTE with Decision tree:

Class A has the highest frequence and its frequence is not adjusted. The
frequences of other classes were adjusted to nearly the same with that of Class A,
by adjusting the percentage (orange arrow). The following figures are listed by

the order of classValue. The classValue of Calss A is 3,

For class D:
class Value: 1

Percentage: 200

J &) weka gui GenericObjectEditor X
B weka filters. supenvised.instance SMOTE
About
Resamples a dataset by applying the Synthetic Minority More
Oversampling TEchnigue (SMOTE).
Capabilities
classValue 1
debug |False "J
doMotCheckCapabilities |False "J r
nearestMeighbors 5 B
percentage  200.0
randomsSeed 1
[ Open... J [ Save... J [ 0K J [ Cancel J

For Class B
classValue: 2

percentage: 86



& weka gui GenericObjectEditor X
weka filters supenised.instance SMOTE

About

r .1

Resamples a dataset by applying the Synthetic Minority
Cwersampling TEchnique (SMOTE).

. More .

[ Capabiliies J

classValue 2

debug [False

doMotCheckCapabilities [False

I

nearestteighbors 5

percentage 86.0

randomSeed 1

[ Open... J [ Save... J [ OK

] l Cancel J

For Class E
classValue: 4

percentage: 333

LE| 2 n
| £ weka.gui GenericObjectEditor X
weka filters.supenised.instance SMOTE
About
M N

Resamples a dataset by applying the Synthetic Minority
Oversampling TEchnigue (SMOTE).

. More .

| Capabilities |

classValue 4

debug [False

doMotCheckCapabilities [ Falze

nearestMeighbors 5

percentage  333.0

randomseed 1

[ Open... J [ Save.. J l 0K

Cancel J




For Class C
classValue: 5
nearestNeighbors: 1

percentage: 1850

& weka.gui.GenericObjectEditor X
weka filters.supenvised.instance SMOTE

About

Resamples a dataset by applying the Synthetic Minority More
Oversampling TEchnique (SMOTE). - HHP
[ Capabilities J

classValue &

debug [False |"]

doNotCheckCapabiliies | False | v]

nearestheighbors 1

percentage | 1850.0

randomSeed 1

l Open... J [ Save... J [ OK J [ Cancel J

The hyperparameters of SimpleLogistic are as default setting.



Hyperparameters of Algorithm for General Urology dataset
Only the hyperparameters of SMOTE with decision tree are listed here. The

hyperparameters of other algorithms are set as defaut.

SMOTE with Decision tree:

Class A has the highest frequence and its frequence is not adjusted. The
frequences of other classes were adjusted to nearly the same with that of Class A,
by adjusting the percentage (orange arrow). The following figures are listed by

the order of classValue. The classValue of Calss A'is 1,

Class D
classValue: 3

percentage: 200

) weka gui GenericObjectEditar X

weka filters supenised.instance SMOTE

About
Resamples a dataset by applying the Synthetic Minority More
Oversampling TEchnigue (SMOTE).
Capabilities
classValue 3
debug |False ?J (
doNotCheckCapabilities [False T]

nearestMeighbors 1

percentage | 200

randomSeed 1
The seed used for random sampling

[ Open... J [ Save... J [ 0K J [ Cancel J




Class C:

calssValue: 4

percentage: 200
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The final frequencies of the classes were adjusted as the following figure.
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SMOTE for Obstetrics and Gynecology:
The final frequencies of the classes were adjusted as the following figure.

© Wek Explorer
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SMOTE for Neurosurgery:
The final frequencies of the classes were adjusted as the following figure.
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SMOTE for Orthopedics:

The final frequencies of the classes were adjusted as the following figure.
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