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Isalos AnalyticsPlatform

Life Expectancy (WHO)

The data contained in this dataset, which can be found in
https://www.kaggle.com/datasets/kumarajarshi/life-expectancy-who, were tracked by the World
Health Organization (WHO) and were made available to the public for the purpose of health data
analysis. The dataset has 21 features and 2938 samples, containing information on immunization,
mortality, economic, social and other health related factors. The goal is to predict the life expectancy of
individuals from different backgrounds.

Isalos version used: 2.0.6

Step 1: Import data from file

Right click on the input spreadsheet (left) and choose the option “Import from File”. Then navigate
through your files to load the one with the life expectancy data.
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The data will appear on the left spreadsheet.
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Step 2: Manipulate data

We will select all the columns to be used for predictions. On the menu click on Data Transformation —
Data Manipulation — Select Column(s) and select all columns.
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All the data will appear in the output (right) spreadsheet. This tab can be renamed “IMPORT” by right-
clicking on it and choosing the “Rename” option.

Rename Tab X

IMPORT]

OK J Cancel

Step 3: Fill missing data

The dataset contains some missing values, so we will fill them appropriately depending on whether the
corresponding factor is numerical of categorical. Create a new tab by pressing the “+” button on the
bottom of the page with the name “FILL_MISSING” which we will use for filling the missing data.

Import data into the input spreadsheet of the “FILL_MISSING” tab from the output of the “IMPORT” tab
by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”.
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Fill the missing values by choosing: Data Transformation — Data Manipulation — Fill Missing Column(s)
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The results will appear on the output (right) spreadsheet.

Step 4: Split data

Create a new tab by pressing the “+” button on the bottom of the page with the name
“TRAIN_TEST_SPLIT” which we will use for splitting the train and test set.

Included Columns

Col2 - Country

Col3 - Year

Col4 - Status

Cols - Life expectancy

Col6 - Adult Mortality

Col7 —infant deaths

Col8 — Alcohol

Col9 - percentage expenditure
Col10 - Hepatitis B

Categorical Method | Existing Values based on Number Of Appear...»

Cancel

Import data into the input spreadsheet of the “TRAIN_TEST_SPLIT” tab from the output of the
“FILL_MISSING” tab by right-clicking on the input spreadsheet and then choosing “Import from

Spreadsheet”.

Split the dataset by choosing Data Transformation — Split - Random Partitioning. Then choose the

“Training set percentage” and the column for the sampling as shown below:

Random Partitioning

Training Set Percentage 75
(] Time-based RNG Seed 500626715497900
v/ | Stratified sampling [ Cols - Life expectancy v]

The results will be

two separate spreadsheets, “TRAIN_TEST_SPLIT: Training Set” and
“TRAIN_TEST_SPLIT: Test Set”, which will be available to import into the next tabs.
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Step 5: Normalize the training set

Create a new tab by pressing the “+” button on the bottom of the page with the name
“NORMALIZE_TRAIN_SET".

Import into the input spreadsheet of the “NORMALIZE_TRAIN_SET” tab the train set from the output of
the “TRAIN_TEST_SPLIT” tab by right-clicking on the input spreadsheet and then choosing “Import from
Spreadsheet”. From the available Select input tab options choose “TRAIN_TEST_SPLIT: Training Set”.
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Normalize the data using Z-score: Data Transformation - Normalizers — Z Score and select all columns
except the “Life expectancy” target column.
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The results will appear on the output spreadsheet.
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Step 6: Normalize the test set

Create a new tab by pressing the “+” button on the bottom of the page with the name
“NORMALIZE_TEST_SET”.

Importinto the input spreadsheet of the “NORMALIZE_TEST_SET” tab the test set from the output of the
“TRAIN_TEST_SPLIT” tab by right-clicking on the input spreadsheet and then choosing “Import from
Spreadsheet”. From the available Select input tab options choose “TRAIN_TEST_SPLIT: Test Set”.
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Normalize the test set using the existing normalizer of the training set: Analytics — Existing Model
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The results will appear on the output spreadsheet.
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Step 7: Train the model

Create a new tab by pressing the “+” button on the bottom of the page with the name
“TRAIN_MODEL(.fit)".

Import data into the input spreadsheet of the “TRAIN_MODEL(.fit)” tab from the output of the
“NORMALIZE_TRAIN_SET” tab by right-clicking on the input spreadsheet and then choosing “Import
from Spreadsheet”.

Use the k-Nearest Neighbors (kNN) method to train and fit the model: Analytics — Regression — k-
Nearest Neighbors (kNN)

Analytics¥  Statistics¥ DOEY  Plot¥ Business Intelligencd

Regression * k-Nearest Neighbors (kNN) kNN Regression Model
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The predictions will appear on the output spreadsheet.
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Step 8: Validate the model

Create a new tab by pressing the “+” button on the bottom of the page with the name
“VALIDATE_MODEL(.predict)”.

Import data into the input spreadsheet of the “VALIDATE_MODEL(.predict)” tab from the output of the
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from
Spreadsheet”.

To validate the model: Analytics — Existing Model Utilization— Model (from Tab:) TRAIN_MODEL/(.fit).
Choose the column “Life expectancy” to be transferred to the output spreadsheet.

Existing Model Execution

Model [ (fromTab:)TRAIN MO..  ~ |

Type kNN Model
Description

Model In...

Header -> Datatype
Country -> String

Year -> Double
Status -> String

Adult Mortality -> Double
infant deaths  -> Double
Alcohol -> Double
percentage expenditure -> Double
HepatitisB -> Double
Measles -> Double

vV Transfer Column(s) to Output

—— Excluded Columns  —— — Included Columns ——
Col2 - Country E Cols - Life expectancy
>>
. i) Col3 - Year
v v
Analytics Statistics P A—
. Col6 - Adult Mortality >
Regression Col7 ~ infant deaths
. . Colg - Alcohol =
Classification :
Col9 - percentage expendil
Clustering Col10 -- Hepatitis B <<
Col11 - Measles e
- < >
Anomaly Detection

Existing Model Utilization Cancel

The predictions will appear on the output spreadsheet.

Col1 Col2 (D) Col3 (S) Col4 (D) Col5 (5) Col6 (D) Col7 (S) Col8 (D) Col9 () Col10 (D) Col11 (S) Col12(D)  Col13 (D)

f
:

1 Entry 1 05484513 |Entry2  |06692436  |Entry 3 07169537 |Enty4  [07205122  |Entiy5 04463799
2 |Entry 1 00885683 |Enty2  |0.1024902 |Enty3  |02249559 |[Enty4 02914365 |EntyS  [0.34%4341 |-09821559
3 [enty2  |oos240s6  |Emty3  [0.112022 |Enty4 01903402 |EntyS  [02227860 |Emty1 02484389  |-1.0556938
4 iEntry7 01039535  |Entry6 01988734  |Entry5 iazzswz Entry 4 02924381 |ntry9 §a2939299 12552966
5 Enty10  |07615906  |Enty9  |0.9059494 |Entry7  |09954774  |Entry8 10002534 |Enty6  [1.0437404  |-14654048
6 [ey10  |osoros0r [emys  ossesst [ewys  Jossesoss |emty7 10767070 [Enty799  [1.1126704 |-15179319
7 lenty2s 01660018  |Enty20  [01751767 |Enty30  |02402264 |[Enty31 03018280 |Enty27  [03046206 |06356776
8 [enty2s  [oos732s1  |Enty30 (01557503 |Enty2s (02154119 |Enty31 (02233825 |Enty32 03202332 06146667
9 [enty33  |os157859  |Enty34  |09220403 |emty3s  [09287926 |enty36 (09452042 |Enty37 09624389 |0.4780964
10 lenty3s  |oosesess |emty37  [04575971 |enty34 04579124 |Enty35  [02054402 |emty32 (03777740  [02574827
11 [enty37  [oosstare [enty3s  |01413115  Enty3s (03320020 |Enty34 03500622 |Enty32 05722366 |02154611
12 |entry40  [0.1433306  |Enty39 (02354864 |Entiy41 02767044  |Entry43  |03332800 |Enty4d  |0.3829600 |-1.3918669
3 [entya0  [02104317  |enty43 02425495 |Enty41 02553180 |Enty39  [02659054 |Entiy4d  |03048817  |-1.9171375
14 [entyas 03912395  |Enty49 04998124 |Entiyds  |05271789 |Entiyds  |05415828 |Enty47  [05439920  |-23898811
15 lentys1 |03503195 |entys2 (03681257 EntyS3 |04016255  [Enty54 (04526655  [Entry55 04751613 |07512371
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Step 9: Statistics calculation

Create a new tab by pressing the “+” button on the bottom of the page with the name
“STATISTICS_ACCURACIES”.

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES” tab from the output of the
“VALIDATE_MODEL(.predict)” tab by right-clicking on the input spreadsheet and then choosing “Import
from Spreadsheet”.

Calculate the statistical metrics for the regression: Statistics — Model Metrics — Regression Metrics

Regression Statistics Metrics

Statisticsy DOEY  Plotv Business Intelligencev He

Applicability Domain

Model Metrics Ai=niis Actual Value Column Col13 - Life expect... ¥
Basic Statistics Classification Metrics :
Analysis of (Co)Variance Prediction Value Column ’ Col2 - kNN Predict... v

Probability Distribution Functions

Random Number Generator Cancel

The results will appear on the output spreadsheet.

Col1 Col2 (D) Col3 (D) Col4 (D) Col5 (D)

User Header

1 0.9516540

0.0478849

0.2188261 0.1283504

Step 10: Reliability check for each record of the test set

Step 10.a: Create the domain

Create a new tab by pressing the “+” button on the bottom of the page with the name “EXCLUDE_LIFE”.
Import data into the input spreadsheet of the “EXCLUDE_LIFE” tab from the output of the

“NORMALIZE_TRAIN_SET” tab by right-clicking on the input spreadsheet and then choosing “Import
from Spreadsheet”.

Manipulate the data to exclude the target column “Life expectancy”: Data Transformation — Data
Manipulation — Select Column(s)
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Select Column(s)

Excluded Columns —— Included Columns ——
Data Transformation ¥ Analytics v Statistics ¥ | Cols ~ Life expectancy Col2 -- Country =
>>
Col3 -- Year
Normalizers Cold—SEstiis
>
i i Col6 - Adult Mortali
Data Manipulation » Remove Column(s) ! .2/
= Col7 - infant deaths
Split Select Column(s) 5 Cols - Alcohol
Variable Selection Matrix Transpose Col9 - percentage expendil
<< Col10 - Hepatitis B
Wide to Long Format Col11 - Measles v
< >

Sort by Column

Fill Missing Column(s) Values Cancel

The results will appear on the output spreadsheet.

Create a new tab by pressing the “+” button on the bottom of the page with the name “DOMAIN”.

Import data into the input spreadsheet of the “DOMAIN” tab from the output of the “EXCLUDE_LIFE” tab

”»

by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet

Create the domain: Statistics = Applicability Domain — APD

Statistics¥ DOEY Plot ¥ Business Intd

Appllcablllt).r Domain > APD ———— . mg
Model Metrics =)
EEERRnE Perform Computations  CPU (double precision) v
Analysis of (Co)Variance
Probability Distribution Functions
Random Number Generator
The results will appear on the output spreadsheet.
Col1 Col2 (D) Col3 (D) Col4 (S)
User Header
1 44021455 reliable
2 4.4021455 reliable
3 44021455  |reliable
4 4.4021455 reliable
) 4.4021455 reliable
6 44021455 |reliable
7 4.4021455 reliable
8 44021455 reliable
9 44021455 |reliable
10 44021455  |reliable
1 44021455 reliable
12 44021455 |reliable
13 44021455  |reliable
14 4.4021455 reliable
15 44021455 |reliable
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Step 10.b: Check the test set reliability

Create a new tab by pressing the “+” button on the bottom of the page with the name
“EXCLUDE_LIFE_TEST_SET”.

Import data into the input spreadsheet of the “EXCLUDE_LIFE_TEST_SET” tab from the output of the
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from
Spreadsheet”.

Manipulate the data to exclude the target column “Life expectancy”: Data Transformation — Data
Manipulation —» Select Column(s)

Select Column(s)

Excluded Columns — Included Columns —

Data Transformation ¥  Analyticsv  Statistics ¥ [ Cols - Life expectancy ] Col2 - Country
>>
Col3 - Year
Normalizers Colé4 - Status

g A Col6 - Adult Mortality
Data Manipulation » Remove Column(s) g y
ol7 - infant deaths

Split Select Column(s) = Cols - Alcohol

Variable Selection Col9 - percentage expendil
<< Col10 - Hepatitis B

Col11 -- Measles i
<

>

Matrix Transpose

Wide to Long Format

Sort by Column

Fill Missing Column(s) Values

The results will appear on the output spreadsheet.
Create a new tab by pressing the “+” button on the bottom of the page with the name “RELIABILITY”.

Import data into the input spreadsheet of the “RELIABILITY” tab from the output of the
“EXCLUDE_LIFE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import
from Spreadsheet”.

Check the Reliability: Analytics = Existing Model Utilization - Model (from Tab:) DOMAIN

Existing Model Execution

Model [ (from Tab:)DOMAIN -]

Type APD Model
Description

Model In...

Data Transformation ¥

Analytics ¥ Statistics ¥

Regression
Classification
Clustering

Anomaly Detection

Existing Model Utilization

Header -> Datatype

Year -> Double

Adult Mortality -> Double

infant deaths  -> Double

Alcohol -> Double

percentage expenditure -> Double

HepatitisB -> Double

Measles -> Double

BMI-> Double

under-five deaths -> Double ¥

Transfer Column(s) to Output

10
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The results will appear on the output spreadsheet.

Col1 Col2 (D) Col3 (D) Col4 (S)
User Header
1 2.2929200  |4.4021455 reliable
2 0.6101480  |4.4021455 reliable
3 0.3851409  |4.4021455 reliable
4 0.5892839  |4.4021455 reliable
5 2.1604021 4.4021455 reliable
6 2.5673226  |4.4021455 reliable
7 0.8929959  |4.4021455 reliable
8 0.4396590  |4.4021455 reliable
9 21135013 |4.4021455 reliable
10 0.8854990  |4.4021455 reliable
11 0.6239087  |4.4021455 reliable
12 0.8428629 4.4021455 reliable
13 1.0295712  |4.4021455 reliable
14 14288277  |4.4021455 reliable
15 1.0239509  |4.4021455 reliable

Final Isalos Workflow

Following the above-described steps, the final workflow on Isalos will look like this:

IMPORT FILL_MISSING RAIN_TEST_SPLIT NORMALIZE_TRAIN RAIN_MODEL(fit)

NORMALIZE_TES DOMAIN

RELIABILITY
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