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UNIT I - INTRODUCTION

TOPIC 3- Testing Machine Learning algorithms



Recall: Machine Learning types
and Process

FITTI OIS

> Labeled data

Supervised learning > Direct feedback

Data Preparation

> Predict outcome/future

r

Choosing Learning
> No labels/targets Algorithm

&
Unsupervised learning > No feedback

> Find hidden structure in data

> Decision process
Reinforcement learning > Reward system

> Learn series of actions
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Roadmap for building Machine
Learning System

FITYTIONS

2 [ Raw data collection ]
Preprocessing pipeline |:
* Missing data handling l
* |Initial feature extraction
: Dataset
and selection -

>

Training dataset [ Test dataset ]

-
-
-

Preprocessing pipeline 2

* Feature scaling
* Dimensionality reduction:
* Feature selection

[
[
e
|
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+ Final preprocessing pipeline

v

]
J
Machine learning]
J
J

Hyperparameter choice + training 1 l = Evaluate
Iterate and evaluate Predictive model
via cross-validation candidate
Final Apply [ ]
predictive model = Dbl

+ Final preprocessing pipeline
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Why? Testing ML algorithms

1. Quality assurance is required to make sure that the
system works according to the requirements.
2. Split the database into three non-overlapping sets.
1. Training set
2. Validation set

3. Testing set
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Testing Machine Learning algorithms o =

Full Dataset
TRAINING SET VALIDATION SET
The subset of data used The intermediary subset
to train a machine of data used during the Training Set Testing Set
' model development

learning model .
9 process to fine-tune

hyp’erparam_eters Validation
Training Set Set Testing Set

The data for model validation
{High Detail only)

TEST SET

Training Validation The subset of data used
nats pata to evaluate the

performance of a trained

machine learning model

y 11].

The data for model training The data for model evaluation 0.n U ﬂseen exa mp‘es,
) simulating real-world
data

Training Evaluation
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Cross Validation

AValues .
1. Cross-validation is a technique for evaluating a machine learning ¢ . ;
model and testing its performance. =~ | .~ e .
2. Cross-validation is a technique used to evaluate the performance . Tme
of a machine learning model by training it on different subsets of Underfitted
the data and testing it on the remaining subset. AValues .
3. Methods: A\ ) ‘1
1. KFold Cross validation . .
2. Leave one out validation s .
Time AValues -
3. Leave P Out validation !
Good Fit/Robust ?,.,;. ) ‘ . .
i 19 —
Overfitted
6/12
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K Fold Cross Validation

£w i!é‘z;fc Q £ = oux

Split Dataset into B r";'i' | Use (K-1) fold for
Training and Test R e | Training

Take care of all

, Transformation in
fold for Test the the fold

0N n o Training
> Training
[ Test
Training = Training - Test
i )l Training | ugh | } Training
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Always leave 1

Training

: Test




K fold cross validation

FITYTIONS

Validation Training
Fold Fold
1st I — Performance,
)
% 2nd J | —» Performance ,
=P
X,
2 3rd ‘ . —p Performances; |- performance
9O , S
© = = ) Performance,
o 4th I I . —p Performance 4 =
NG
5th ‘ I .—> Performance g
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| eave one out cross validation

FITYTIONS

1. Use n-1 samples of the dataset as the training set and 1 sample as
the test set.
2. Where n is the total number of samples in the dataset.

3. This process is repeated n times, each time leaving out a different

sample as the test set. LOOCV: Leave One Out Cross Validation

Testing Training

siaties 4 2.3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, ...n

4.

heradon2N | 11213, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, ....n

r

teten¥™ 11,2/3/4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, ....n

n

Iteration 4/N

1,2,3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, ....n

neratonN | 1 34,5, 6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, ...
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Leave P out validation

IS

Leave-P-Out Cross-Validation

Test data . Train data

Iteration 1 HHIIHHHHHHEHH
Similar to Leave-One-Out (LOO) lteration 2 Iiin nﬂnﬂﬂnﬂﬂﬂﬂﬂ

but instead of leaving out one
sample at a time, it leaves out p feration 3 'ﬂﬂ'“ﬂ ﬂnmmﬂ

samples ata tme B = 1 3 v e e Hﬂﬂ
DR <= i e e e
Performance

Measure

All Data

&
v
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What are the best tools for Machine Learning
Model Testing?

Manual testing of a tools for machine learning

e WEKA
® PyCharm
® Spyder

Tools which can be for automating testing

® Testim.io

® Appvance

® Test.ai

® Functionize
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