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The goal of this study is to train a model in order to predict the grade class of high school
students. The dataset used in this case study is found in https://www.kaggle.com/datasets
/rabieelkharoua/students-performance-dataset _and has 15 features and 2392 labelled
samples. The dataset includes demographic details, study habits, parental involvement,
extracurricular activities and academic performance.

The dataset contains no missing values and includes several categorical features. Some of
these features represent binary yes/no data, encoded as 0 for "No" and 1 for "Yes".
Additionally, other categorical features contain multiple levels with corresponding numeric
codes, as detailed below:

"GradeClass”:

o 'A-GPA>=35(0)

e 'B'-3.0<=GPA<3.5(1)
e 'C-25<=GPA<3.0(2)
e 'D'-20<=GPA<25(3)
o 'F-GPA<20(4)

"Gender”:

e Male (0)
e Female (1)

"Ethnicity”:

e Caucasian (0)

e African American (1)
e Asian (2)

e Other (3)

"ParentalEducation”:

e None (0)

e High School (1)

e Some College (2)
e Bachelor’s (3)

e Higher (4)


https://www.kaggle.com/datasets/rabieelkharoua/students-performance-dataset
https://www.kaggle.com/datasets/rabieelkharoua/students-performance-dataset
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"ParentalSupport”:

None (0)
Low (1)
Moderate (2)
High (3)
Very High (4)

Step 1: Import data from file

Right click on the input spreadsheet and choose the option “Import from file”. Then navigate
through your files to load the one with the Students’ Performance data.
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Step 2: Manipulate data

In order to use the data for training we have to exclude any columns
features, like "StudentID". We follow these steps to execute this:

that do not contain

On the menu click on “Data Transformation” — “Data Manipulation” — “Select

Column(s)”

Select all columns except the one that corresponds to the “StudentID".
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The data without the “StudentID"” column will appear in the output spreadsheet.

Step 3: 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 to create the train and test set.

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

Import from SpreadSheet

Import from file

Export Spread Sheet Data

Clear 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:
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B | Random Partitioning x

Training set percentage ‘ 75 ‘

I:I Usage of random generator seed 606880051980200

/| stratified sampling ' Col15 -~ GradeClass - |

‘ Execute ‘ ‘ Cancel

The results will appear on the output spreadsheet.
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Step 4: Normalize the training set

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

Import data into the input spreadsheet of the "NORMALISE_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 by browsing: “Data Transformation” — “Normalizers” — "Z-
Score”. Then select all columns and click “Execute”.
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The results will appear on the output spreadsheet.
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Step 5: Normalize the test set

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

Import data into the input spreadsheet of the “"NORMALISE_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 by browsing:
"Analytics” — "Existing Model Utilization” — "Model (from Tab:) NORMALISE TRAIN_SET".
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The results will appear on the output spreadsheet.
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Step 6: 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 "NORMALISE_TRAIN_SET" tab by right-clicking on the input spreadsheet and then
choosing “Import from SpreadSheet”.
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Use the XGBoost Method to train and fit the model by browsing:

"Analytics” — “Classification” = “XGBoost” and
set performance.

adjust model parameters based on training

The predictions will appear on the output spreadsheet.
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Step 7: 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 "NORMALISE_TEST_SET" tab by right-clicking on the input spreadsheet and
then choosing “Import from SpreadSheet”.
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4317213 1724823 44979315 83602374 2866758 7647 1

. -0.832415968 |-0.733960485 |-0.404575398 |0.0523335841|-0.660383110 |-0.118363939 |

848923 4317213 |aavesis  [1a7easaa  [13s03026  |amee7se 23060523

0.9831409794 |-0.832415968 |-1.728465856 122247641 |0.1708771141 [1,5134284430 -0.1183563939 [-(

788926 4317213 1987634 9158731 130316 79006 123060523 2

0.9831409794 | -0.832415968 |-0.733960485 |-0.443036617 |0.0523335941 |-0.660383110 |-0.118363939 |-(

788926 4317213 4416816 |6B8S634 13503926 |2666758  |23060523 |2

09831400794 |-0.832415968 |1.2550502560 | -1 347243355 | -0.777471045 |-0.660383110 07738415522 | -C

788926 anz [asn 5327192 |a331898  |2866758  |s07647 2

8 |-1.016581148 |-0.832415968 |-0.733060485 |-0.802054867 | 13563123141 |1.5134284430 |-1.010569430 | €
848923 14317213 4416816 9170721 083082 79006 741975 24

9 -1.016581148 |-0.832415968 |-0.733960485 (0.7759960051 |-0.896014565 |-0.660383110 |-0.118363939 |-C
848923 4317213 4416816 101714 8827174 2866758 123060523 2¢

10 |-1.016561146 |-0.632415968 |0.260544B853 |-0.881379445 |-0.896014565 | -0.660363 110 |1.6660470437 |-
848923 4317213 1540043 5509116 8327174 2866758 921346 2.

" |-1.016581148 0.1519968511 |0.2605448853 | -1 280396068 |-1.133101605 |-0.660283110 |-1.010569430 |1
9023526 1540043 1472616 8817729 2866758 741975 14

12 10.9831409794 [0.1519968511 |-0.733950485 |1.6835269508 |0.170B77 1141 | -0.660383110 |1.6660470437 |1
788926 9023526 4416816 272674 130316 2866758 921346 L
13 I 11364096708 |0. 12850976593 |-1.133101605 |-0.660383110 |0.7728415522 —(‘

<
IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE TEST_SET | TRAIN_MODEL(fit) VALIDATE_MODEL( predict) | +

To validate the model browse: "Analytics” — “Existing Model Utilization”. Then choose Model
“(from Tab:) TRAIN_MODEL (.fit)".



Isalos Analytics Platform NovaMechanics Ltd

spekk [0 Existing Model Execution X

File Edit Data Transformation Statistics  Plat  Help

Regression » Model | (from Tab: )TRAIN_MODEL.. -

Classification ’ Type = XGBoost classification mod

Clustering Description

Anomaly Detection
Model Input
| Header -» Datatype z
Age -> Double

Gender -> Double
Ethnicity -> Double
ParentalEducation -> Double

Cold(D)  Col5(D)  Col6(D) Col7(D)  ColB(D)  Cc

User Header StudyTimeWeekly -> Double 7
4 016581143 |-0.832415968 |-0.733960435 |0.9725433182 | -1.725819205 |-0.660383110 |-1.01 Absences -> Double
848923 |a37213  |aaresrs 33334 879411t 2866758 |7419 Tutoring -> Double
2 -1.016581148 |1.1364096708 12550502560 w.oownw{t,zssmzm -0.660383110 |-0.11 ParentalSupport  -> Double
848923 1916 724323 356819 083082 |2866758 _ |2306 r. T S =
3 0065209925 |-0.660383110 [0, |V Transfer Column(s) to Output
83602374 |2866758
-0 1 1
4 ey bl 0 —— Excluded Golumns —— — Included Columns  ——
101708771141 15134284490 |-0.11
! | J 130316 79006 2306 Col6 -- StudyTimeWeekly = Col15 - GradeClass
09831400754 |-0.832415968 |-0.733960485 |-0443036617 (00523335041 |-0.660383110 |-0.11 ‘ >> ‘
738926 14317213 4416816 |6985634  |13503926 (2866758 Col7 - Absences
5 X 968 | -0.777471045 |-0.6603t 773 Colé -- Tutoring
26 |s;amie2 |se3ass  |2see7se  |so76 [
A 1016581148 |-0.832415968 |-0.733960435 |-0.802054867 |1.3563123141 |1.5134284430|-1.01 Col9 -- ParentalSupport
8489, la317213_ |aareare |o170721  losaoe2 |79006 7419 )
3 -1.016581148 |-0.832415368 |-0.733960485 (07759960051 |-0.896014565 |-0660383110 | -0.11 Col10 — Extracurricular ‘ - ‘
[317213  Jadresre 101714 8327174 |2866758 |2306 Colt1 -- Sports
= 48 2605448853 | | 0660383110 |1.66¢
4317213 1540043 |eS09116  |88a7i74  |2se7ss  |9213 Col12 -- Music T
W -1,016581148 |0.1519968511 |0.2605448853 |-1.280396068 | -1.133101605 |-0.660383110 |-1.01 ‘ << ‘
848923 19023526 |1540043 anew 8317729 |2866758  |7419 Col13 -- Volunteering Y
5 0.9831409794(0.1519968511 [-0.733960485 16835269508 [0.1708771141 |-0.660383110 | 1.6¢ s o v
|788926 72674 2866758 |9213
» P ol i sl st Pl i 8 «
S Execute ‘ Cancel
IMPORT | TRAIN_TEST_SPLIT | NORMALISE_ TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODEL(it) | VALIDATE MODEL{predict) | + J
The predictions will appear on the output spreadsheet.
spoekk. a X
File Edit Data Transformation  Analytics  Statistics  Plot  Help
Col3 (D) Cold (D) Cols (D) Colé (D) Col7 (D) Colg (D) Col2 (D) Col3 (D) Cold Cols Colé Col?
(L Hanas User Hoader M
9 1016581143 |-0.832415968 |-0.733960485 [0.9725433182 [-1.725819205 |-0.860383110 |-1.010569430 | 0
843923 431713 4418816 1733334 879411 5758 741975 . 2 40
2 1016581148 [1.1364096708 [1.2550502560 |-1.001937904 |13563123141|-0.660383110 |-0.118363939 |« 9 o
848923 121916 724823 356819 083082 2866758 2
o 0.9831403794 |-0,332415968 |1.2550502560 [0.0230464581 |-0.066209925 |-0.660383110 ] 4 40
789926 |an7213 |724823  |aaorodis  |sscoaare  |amesvse  |sovesr B 5 m
o -1.016581148 |-0.332415068 |-0.733960435 |-0.404575398 [0,0523335041 |-0.660383110 |-0.118363938 |-C
243923 4317213 |aai6at6  [14783324  |13503926  |anee7se |a3oe0sza  |a E 40
5 0.9831409794 | -0.832415968 |-1.728465856 |-1.122247641 |0.1708771141 |1.5134284490 |-0.118363939 |-( T 30
78926 4317213 |1997634  |orseTai |130316 79006 23060523 |2+ q o
0.9831405794 |-0.832415968 |-0.733060435 |-0.443036617 [0,0523335041 |-0.660383110 |-0.118363938 |-¢
788926 4317213 |a416816  |BB5634  |13503926  |2B6675E  [23060523 |2 L] 20
- 0.9831403794|-0.332415968 |1.2550502560|-1.347243355 |-0.777471045 |-0.660383110 [0.7738415522 |- 10 20
788926 4317213 (74823 |s1oT192 8831898 2866758 |g07ed7 2 = m
8 -1.016581148 |-0.832415968 |-0.733960485 |-0.802054867 13563123141 |1.5134284480 |-1.010569430 |-C
2134416816 (917072 083082 12 30
- 32415968 | 0.733960435 |0.7759960051 |-0,896014565 |-0.660383110 « P 0
848923 4317213 418816 101714 8821174 2866758 123060523 12
- 1016581143 |-0.832415968 [0.2605448853 | -0.881379445 |-0,.896014565 |-0.660383110 |1.6660470437 | i d i
848923 7213 1540043 |6509116  |smo7i74  |omesvse  |o214e 2 15 20 30
- 1016581148 |0.1519968511 |0.2605448853 |-1.280396068 |-1.133101605 |-0.660383110 |-1.010569430 | 1. 1 o o
243923 9023526 |1540043  |a72606 sa17729  |aseeTse  [7arers 1t
12 0.9231409784 |0.1519968511 |-0.733960435 |1.6835260506 (01708771141 |-0.660383110 | 1.6660470437 1. 17 20 20
783926 [9023526  |a416@6  |ataem4  |130m6 2866758 |921345 L o ) 0
- ol i oo e W] il ot 1 | B Fr—— :
< 3 < 5

IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODELLfit] | VALIDATE_MODEL (predict) | +

Step 8: 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”.

10
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spekk - 8 x
File Edit DataTransformation Analytics  Statistics  Plot  Help

< » < b
IMPORT | TRAIN_TEST_SPLIT = NORMALISE_TRAIN _SET | NORMALISE_TEST_SET | TRAIN_MODELLfit) | VALIDATE_MODEL(predict) | STATISTICS_ACCURACIES | +

Calculate the statistical metrics for the classification by browsing: “Statistics” — “Model
Metrics” = “Classification Metrics”.

spekk

File Edit Data Transformation anyﬁcsmﬂm Help

Domain - APD

Regression Metrics

Probability Distribution Functions
Descriptive Statistics I
Confidence Intervals 3 1 1
Viypothesi Testing B Classification Statistics Metrics X
Weight Cases

Random Mumber Generator

{ Design of Experiments B
s wy s Col6 col?

Actual Value Column | Col3 -- GradeClass - ‘

o Prediction Value Column | Col2 -- Prediction ~ ‘

2 beta of F Score I 2 l

jﬂ Execute I Cancel

<
IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE TEST_SET | TRAIN_MODEL(fit) | VALIDATE M(

The results will appear on the output spreadsheet.
Accuracy: 0.977
F1-Score = 0.954

11
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File Edit DataTransformation Analytics Sttistics Plot  Help

Col2 (0) Col3 (0) Cald

User Header
10

2 40
3 20
7 40
5 40
6 40
T 30
8 40
9 20
10 20
1 20
12 20
13 20
14 40
15 20
16 10
17 30
18 40
19 40
20 20
21 40
22 40
23 40
24 40
25 40
26 an

< B
IMPORT | TRAIN_TEST_SPLIT | MORMALISE TRAIN_SET | NORMALISE TEST_SET | TRAIN_MODEL(fit) | VALIDATE MODEL(predict)

User Header

<
STATISTICS_ACCURACIES | +

NovaMechanics Ltd

Col2 (D) Col3 (5) Cold (5) Cols (5) Col§ (5) Cal? (5) Col8 Col8 ¢

Predicted  |Predicted  |Predicted  |Predicted | Predicted
|Class. |Class. Class. Class. Class
1.0 |40 20 20 00
1.0 65 t 0 0 0
40 o 302 o 1 0
30 o 2 100 1 0
20 0 o 1 97 u
0o o H 2 2 20
0.976588628T
625418
o |0.577345: 0
171522 07767 039604
|0.8701492537 |0.2966996699 0.9708737864 | 09897959183 |0.7407407407
669967 07767 673469 1407407
0576271
10 0992 10
40678 393939
69261045 |0.9708 7180.8510638297
484845 751634 07767 592964 87234
X X 3194
078125
75976 1448389 07767 726166
00651351631
950721

Step 9: Reliability check of each record of the test

set

Step 9.a: Create the domain

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

"REMOVE_TARGET".

Import data into the input spreadsheet of the "REMOVE_TARGET" tab from the output of the
"NORMALISE_TRAIN_SET" tab by right-clicking on the input spreadsheet and then choosing
“Import from SpreadSheet”.

spekk

File Edit DataTransformation Analylics Statistics  Flot  Help

04861007033 [0.9831409794-0.832415968

788926

2 788926
3

848923
4

848923

4317213,

0.9831409754 -0,832415968

14317213

0.2605448853 | 1.7527601800 |-0.B06014565
1540043 626749 8827174
02605448853 |-0.920490497 [0.2694206341

-1.016561148 |-0.832415968

4317213

-1.016581148 [0.1519968511

9023526

-0.733960485 | -0.300063863
4416815 1951232 873411
-0.733960485 | 1.0065600443 |-0.540384005
4416816 688208 8841345

788926

0.9831409794 [0.1519968511

19023526

-0.832415968
4317213

1016581148 |-0.832415968

4317213

848923
-1.016581148

-1.016561148 [0.1519968511

19023526
10.1519968511

-0.832415968
4317213

2.2495556268 | 0.9753186630 |0.8821382341
205642 650291 101976
|-1.728465856 |-0.939971850 |-1.607275685
1987634 3222355 8798636
0.733960485 | 1.5078043726 |-1.725619205
4416816 416457
-0.733960485 |0.3452984844 |+
4416816 5846
-0.723960485 |0.0256889223 [0
4416815 78963728 6699
0.2605448853 |0.3893896028 [0.7635947 141

-0.658927525
8836621
0.2694206341
1255925

8
848923

9

10

" 375073

2 -1.286271458 |-1.016581148
490501 848923

LE]

<

IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET

1016561148

121208224504

NORMALISE_TEST_SET | TRAIN_MODELLfit) | VALIDATE_MODEL [ predict])

15134284490
79006
15124284430

1540043 5323711 1255025 |79006

-0.660383110
2866758
-0.660383110
2866758
1.5134284490
79006
0660383110
2866758
-0.660383110
2866758
-0.660383110
2866758
-0.660383110

2866758
-0.660383110

106699 2866758

15134284490

73006
15134284490
73006

-0.733860485 |0.0362584217 |-0.066209925

0660383110

5

STATISTICS_ACCURACIES | REMOVE_TARGET | +

12



Isalos Analytics Platform

NovaMechanics Ltd

Manipulate the data to exclude the column that corresponds to the “GradeClass” by
browsing: “Data Transformation” — “Data Manipulation” — “Select Columns”. Then select all
the columns except the “GradeClass”.

spekk
File  Edit

Analytics

Statistics  Plot

Help

Remave Columnis)
spiit »

Variable Selection ¥ pMatrix Transpose

Sort by Column

Col2 (D) Col3 (D)

Fill Missing Columnis) Values

Col5 (D)

Colé (D)

1 Select Column(s)

Col7 (D) Col8

Excluded Columns

Col15 -- GradeClass

Included Columns

Col6 -- StudyTimeWeekly

Col7 -- Absences
Col8 -- Tutoring
Col9 -- ParentalSupport

Col10 -- Extracurricular

Col11 -- Sports
Col12 -- Music

Col13 -- Volunteering

114 na

User Header.

1 09831409754 |-0.832415964 |0.2605448653 |1.7527601800 |-0.896014565 151342
788926 ! 1626749 8827174 79006

2 1409794 0.2894206341 151342
788926 5323711 1255025 79006

q 1.016581148 |-0.832415968 |-0.733960425 |-0.300063863 |-1725810205 |-0.6603¢

848923 4317213 |aaieste 1951232 879411 286675¢

a 1.016581148 [0.1519968511 |-0.733060485 |1.0065600440 |-0.540384005 |-0.6603¢

848923 |9023526 4416816 |688208 BE41345 286675¢

1266271458 |0.9831409734 |0.1519968511 1382341 (151342
490501 798926 5023526 650291 101976 79006

04881007033 |-1.016581148 0939971859 |-1.607275685 | -0.6603

848923 3222355 6798836 286675¢

09831409784 |-0.832415364 15076043726 | -1.725619205 | -D.6603

88926 |4317213 416457 679411 286675¢

8 -1.016581148 |-0.832415968 |-0.733960485 (0.3452904844 |-0.421840485 | -0.6603(

848923 4317213 |ad16816 TB5846 BBAG0GT6 |286675¢

q 1016581148 |0.1519968511 |-0.733960485 |0.02568B9223 |0.7635047141 |-0.6603¢

848923 9023526 |a416816 78963728 | 106699 286675¢

o 1.016581148 [0.1519968511 635947141 |-0.6603¢

848923 |9023526 1540042 |8699526 106699 286675¢

- 09831409794 |-0.332415964 |-0.733960485 [0.2300630231 |-0.656927525 |151342
788926 a3 4416816 5300743 8636621 79006

= -1.016581148 |-0.832415968 0029078464 |0.2894206341 151342
848923 4317213 1540043 36890278 |1255925 79006

- 13752867843 |-1.016581128 |2.1208224904 | -0.733960485 |0.0362584217 | -0.066209925 | -D.6603

<
IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODELLSit) | VALIDATE_MODEL{ predict)

The results will appear on the output spreadsheet.

Execute | Cancel

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
"REMOVE_TARGET" tab by right-clicking on the input spreadsheet and then choosing
“Import from SpreadSheet”.

spekk - B8 %
File Edit DataTransformation Analytics Statistics Plot  Help
Col6(0)  Col7(D) Col8®)  Col9®)  Col0) colz o3 Cold Cols Col6
User Header :
q 04881007033 0.9831409794 -0.832415068 [0.2605448353 [1.7527601300 |-0.896014565 |1.5134284490 |-0.118363939 |
788926 4317213 1540043 626749 |agamiza |79006 |23060523
= 0.2605448853 | 0. 02894206347 1.5134284490 0.7738415522
788926 23 |1sac0s3 |sowm|iassors 79006
3 1016581148

848923
1016581148
845923

788926

9023526

519968511

4416816 |
3960485 |
4416816

1951232
1.0065600449
688208
09753186630
650291
-0.939971859
2222355 |

(8841345 24671¢

8321382341 |1.5134284490 |-1.010569430 |1.2586.

101976 79006 741975 198722

1607275685 |-0.660383110 |-0.118363939 |-0.794¢
8

1016581148 1728465856
848923 4317213 |1987634

o 09831409794 |-0.832415968 |-0.733960485
788926 4317213 4416816

7 1016581148 -0.733960485
848923 4317213 |a416816

3 1016581148 [0.1519968511 |-0.733960485
248923 0023526 |4416816

= 1016561148 |0.1519968511 |0.2605448853

_jSA8023 10023526 | 1540083
" 0.9831409794 -0.832415068 60485 |

788926

4317213

1286271458 |-1.016581148 |-0.832415968

4416816

0.2605448853

1. 1725819205 |-0.660383110 |0.736415522 1.2586:
416457 |a79411 2866758 807647 198722
03452984844 |-0.421840485 |-0.660383110 |-1.010569430 |-0.794C
785846 246715
12586,
108722
-0.794C
24671¢

8699526
02300630231
5389743 1 79006 123060! 246715
|-0.029078464 [0.28942063411.5134284490 | -1.902774922 |-0.794(

IMPORT | TRAIN_TEST_SPLIT | NORMALISE TRAIN_SET | NORMALISE TEST_SET | TRAIN_MODEL(fit) | VAUDATE_MODEL(predict) | STATISTICS ACCURACIES | REMOVE_TARGET | DOMAIN | +

Create the domain by browsing: “Statistics” = “Domain APD".
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" spekk

File Edit Data Transformation Aualyucsm Plot  Help

Model Metrics »

Probability Distribution Functions
Descriptive Statistics
Confidence Intervals »

Hypothesis Testing

Random Number Generator
Design of Experiments »

Col3 (D)  Cold (D) Col6 (D)  Col7 (D)

04581007033 |0.9831409794 | -0.832415066 | 0.2605448853 |1.7527601800
9489786 788926 4317213 540043 626749 8827174
0.9831409794 |-0.832415066 | 0.2605448853 | -0.920490407 |0.2694206341

0896014565

1016581148 |-0.832415966 | -0.733960485 |-0.30D063863 | -1.725819205
B48923 4317213 4416816 1951232 873411
1016581148 |0.1519968511 | -0.733960485 | 1.0065600449 | -0.5403B4005
9023526 4416816 8841345
09831409794 [0.1519968511 0.5753186630 |0.8821382341
788926 9023526 650291 101976

1016581148 |-0.832415066 |-1. -1.607275685
548923 4317213 1987634 6798836

5 03831409794 |-0.832415968 | -0.733960485 | 1.5078043726 | -1.725819205
788926 4317213 4416816 416457 879411

o 1016581148 |0.83 2415968 | -0.733960485 |0.3452984844 0421840485
848923 4317213 4416816 785846 BBA60676

9 -1.016581148 |0.1519968511 |-0.733960485 0.7635847141
848023 9023526 4416816 TE063728 | 106699

10 -1.016581148 | 0.1519968511 |0.2605448853 |0. 635947141
848923 9023526 1540043 8699526 106699

m 0.9831400704 |-0.832415066 | 0.733060485 |0.2300630231 | 0.658027525

788926 4317213 4416816
1286271458 |-1.016581148 | -0.832415066 |0.2605448853

5289743 BE36621
-0.020078464 0.2894206341

<
IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN SET | NORMALISE_TEST_SET | TRAIN_MODELLfit) | VALIDATE MODEL

The results will appear on the output spreadsheet.

pekk

File Edit DataTransformation Analytics Statistics Plot  Help

| Col6 (D) Col7 (D)  Col8(D)  Col9 (D)  Col10/

User Header
3 0.4881007033 [0.9831409794 |-0.832415968 [0.2605448853 |1.7527601600 |-0.896014565 | 1.5134284490 |-0.118363939 | -0.794C
9489786 (788926 4317213 540043 626749 aa27174 | 23 24671
& 831007 -0.832415968 [0.2605448853 02694206341 [1.5134284490 [0.7738415522
9489786 (788926 4317213 [1540043  |5323711  |1255025 79006 |a07ed7
3 13752867843 |-1.016581148 |-0.832415968 |-0.733960485 |-0.300063863 |-1.725819205 |-0.660383110 |-1.010569430
375973 848923 4317213 |aate816  [1951232  |87oant |2866758 _|141975
+1.286271458 |-1.016581148 |0.1519968511 |w65600449:-l)540]84005 -0.660383110 |0.7738415522 |
4 848923 9023526 688208 (8841345 |2866758 |07647
01519968511 05753186620 |0.6821382341 [1.5134284490 |-1.010569430
788926 9023526 650291 01976 79006 741975

1016581148 |-0.832415968 |-1.726465856 |-0.939971859 |-1.607275685 | -0.660383110 |-0.118363939 |+
848923 4317213 1987634 3222355 2866758 123060523
X 205

= 0.733960485 |1.5076043726 660383110 |0.7738415522 | 1.2586:
788926 4317213 |4416816 416457 879411 |2866758 |807647

. 1016581148 |-0.832415968 |-0.733960485 03452984844 |-0.421840435 |-0.660383110 |-1.010569430

_|sase23 4317213 |4416816 _|785846 88460676 |2866758 __|741975

s 1016581148 01519968511 -0.733960485 07635047141 |-0,660383110 [0.738415522
848923 9023526 |4416816  |78963728  [106699  |2066758  |807647

o 1016581148 01519968511 02605448853 03893896928 [0.7635047141|-0.660383 110 |1.6660470437 |+
848923 9023526 |1540043 |p699526

7 09831409794 |-0.832415968 |-0.733960485 [0.2300630231
788926 4317213 |4416816  |5380743 79006 24671

n -1.286271458 | 1016581148 |-0.832415968 02605448853 |-0.029078464 02894206341 |1.5134284490 |-1.902774922

-0.794(+

Weight Cases B Domain - APD

APD=d+Zo,

NovaMechanics Ltd

s v s lsamn s Perform Computations CPU (double precision) -

Execute | | Cancel
Colt Co(D)  CoBB(D)  Cold(s) Cols Cols

00 | 45312466798 | e
96449
45313366758

00 locsus |reave

00 (a3 465758 etise

00 [ 5313466798, e
9644 |

00 [A5313466798 porre
o6449

00 ;xmm;munlz |
45313466758

00 i“;‘_‘g -ldllhlt |

00 | 45313466798 |, e
[oos4y |

00 45313466798 | e
196449
[a53139667%8

! |

00 locans [rove |

00 | 1531346678 | oot

00 [45313466798 |, e

IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET - NORMALISE_TEST_SET = TRAIN_MODEL(fit) | VAUDATE_MODEL(predict) | STATISTICS_ACCURACIES | REMOVE_TARGET | DOMAIN | +

Step 9.b: Check the test set reliability

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

"REMOVE_TARGET_TEST".

Import data into the input spreadsheet of the "REMOVE_TARGET_TEST"” tab from the output
of the "NORMALISE_TEST_SET” tab by right-clicking on the input spreadsheet and then

choosing “Import from SpreadSheet”.
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Isalos Analytics Platform

NovaMechanics Ltd

spekk =L
File Edit DataTransformation Analytics Statistics  Plot  Help
Col(D)  Cols(D) Col6(D)  Col7(D)  Colg (D) Col2 Col3 Cold Cols. Colé Col? Colg [
-1.016581148 [-0.832415968 |-0.733960485 (09725433182 |-1.725819205 [-0.6603831
848923 4317213 733324 |e78a11 2066758
A 1016581148 |1.1364006708 |1.2550502560 4,001937904]».355312314! 06603831
848923 121916 |724823 356819 083082 7
= 1409794 968 |1.2550502560 |0.0239464881 |-0.066209925 |-
788926 4317213 |724823 44979315 |8B602374 (2866758
-0.733960485 -0 -0.6603831
4317213 |a416016  |14788324  |13503926  |2866758
o 0.9831409794 |-0.8324150968 |-1.728465856 | -1.122247641 |0.1708771141 |1.5134284%
788926 4317213 [1987634  |9158731 130316 79006
. -0.733960485 -0.6603831
788926 4317213 |4416816 _ [6685634 13503926 |2866758
= 0.9631409794[-0.832415068 |1.2550502560 |-1.347243355 |-0.777471045 [-0.6603831
788026 4317213 |724823 5327192 (8831808 [2866758
s 13752867843 |-1.016561148 -0.733960485 13563123141 1.5134284¢
7 848923 4317213 |a4r6816 9170721 79006
» 04881007033 |-1.016581148 [-0.832415968 |-0.733960485 [0.7759960051 -0.6603831
9489786 |p4go23 4217213 |as16816 101714 8827174 |2866758

13752867843 1-1.016581148 1-0.832415968 10.2605448853 |-0.881379445 |-0.696014565 |-0.6603831~

IMPORT | TRAIN_TEST_SPLIT | NORMALISE TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODEL(fit) | VAIDATE_MODEL(predict) - STATISTICS_ACCURACIES | REMOVE_TARGET | DOMAIN | REMOVE_TARGET_TEST | +

Filter the data to exclude the column that corresponds to the “GradeClass” by browsing:
"Data Transformation” — “Data Manipulation” — “Select Columns”. Then select all the

columns except “GradeClass".

~ spekk

File  Edit Analytics ~ Statistics  Plot  Help

Normalizers » S
Remove Columafs)
spiit v

Variabe Selection ¥ patrix Transpase

\ sort by Column
Fill Missing Column(s) Values

€old (D) Cols (D) Colé (D) Col? (D)

Col8 (D)

1.3752667843 |-1.016581148 |-0.832415068 |-0.733960485 [0.5725433182 |-1.725819205 |-0.6603831

375073 |sasoz3 4317213 4416816 733334 |879411 2866758

2 -1.286271458 |-1.016581148 |1.1364096708 |1.2550502560 |-1.001937904 |1.3563123141|-0.6603831
121916 724823 356819 |0azoe2 2866758

5 iF 19464581 |-0.066209925 | -0.6603631
4317213 724823 44979315 88602374 2866758

0.832415968 |-0.733960485 | 0404575398 00523335041 |-0.6602831
4317213 4416816 14788324 |13503926 2866758

0832415968 | -1.72B465856 | 1122247641 |0.1708771141|15134284¢
4317213 1987634 9158731 130316 79006
-0.832415968 |-0.733960485 |-0.443036617 (0.0523335941 |-0.6603831

¢ 4317213 4416616 |68856: 13503926 |2866758
5 0832415068 | 12550502560 -1.347243355 | -0.777471045 | 06603631
|788926 4317213 724823 5327192 |s331898  |2866758

g 13752667843 |-1.016581 148 0733060485 13563123141 |15134284¢
375973 4317213 |4416816  |o7orn 083082 79006

3 04881007033 |-1.016581148 |-0.832415968 |-0.733960485 |0.7759960051 |-0,896014565 |-0.660283 1
0480786 |848923 4317213 4416616 101714 8327174 2866758
1.3752867843 |-1.016581148 0,

379445 |-0,896014565 |-0.6603831 ~ -

IMPORT | TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODELLfI) | VALIDATE_MODEL(predict) | STATK

1| Select Column(s)

Excluded Columns

Col15 -- GradeClass

Included Columns

Col6 -- StudyTimeWeekly

Col7 -- Absences
| . | Col8 -- Tutoring ) |
Col9 -- ParentalSupport

Col10 -- Extracurricular

Col11 -- Sports
Col12 -- Music

Col13 -- Volunteering

144 na

Execute ‘ 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

"RELIABILITY".

Import data into the input spreadsheet of the "RELIABILITY” tab from the output of the
"REMOVE_TARGET_TEST" tab by right-clicking on the input spreadsheet and then choosing

“Import from SpreadSheet”.
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Isalos Analytics Platform NovaMechanics Ltd

spekk - o x
File Edit DataTransformation  Analtics Statistics  Fiot  Help

Col2 (D) Col3 (D) Cold (D) Cols (@) Colé (0) Col2 Cel3 Cold Ceols Colé. Col? Cols.
User Header
C 13752867843 |-1.016581148 |-0.832415068 |-0.733960485 |0.9725433162 |-1.725819205 |-0.660383110 |-1.0105
375973 848923 14317213 14416816 733334 2866758 741975
3 1286271458 |-1,018581148 |1.1364096708 | 1.2550502560 0.1183
1430501 |sa8923 121916 |724823 |3s8819 230605
0.4881007033 |0.98314097%4 |-0.832415968 | 12550502560 0.77384
9489786 788926 14317213 724823 BOTGAT
4 04681007033 |-1016581149 |-0,832415968 |-0.733360485 |-0. 0.0523335941 |-0.4
9439786 348923 4317213 4416816 13503926
5 13752867843 |0.9331409794 |-0.832415968 |-1.728465856 |-1.122247641 |0.170877 1141 |1.5134284490 | -(
1375973 788926 43 1987634 1915871 130316 79006 2:
6 13752867843 |0.9831409794 |-0.832415968 |-0.733060485 |-0.443036617 |0.0523335041 |-0.660383110 |-0.1183
1375973 783926 4317213 4416816 6385634 13503926 2866758 230605
7 -0,399085377 |0.9831409794 |-0.832415968 | 1.2550502560 |-1.347243355 |-0.777471045 |-0.660383110 |0.77384
|Tass26 4wz |rasny  [suvwe 2866758 |B07647
8 -1.016581148 |-0.832415968 |-0.733960485 |-0.802054867 |1.: 1.5134284490
848323 a3 |aaesre  |svora 79006 )
< < B

IMPORT | TRAIN_TEST_SPLIT | NORMALISE TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODELLfit) | VALIDATE_MODELLpredict) | STATISTICS_ACCURACIES | REMOVE TARGET | DOMAIN | REMOVE TARGET_TEST | RELIABILITY | +

Check the Reliability by browsing: “Analytics” — “Existing Model Utilization”. Then select as
Model “(from Tab:) DOMAIN".

spekk
Fie Edit DataTransformation [RUEWRUSM Statistics Piot Help

Regression >

Classification ’

B | Existing Model Execution x

Clustering ,

| Anomaly Detection

Model [ (from Tab: )DOMAIN = ]

Type APD Model

Description

Madel Input
~
Header -> Datatype =
Age -> Double
Gender -> Double
COMEIDMI I Comt. 671 Ethnicity -> Double
User Header ParentalEducation -> Double
1 1.3752867843 |-1.016581148 |-0.832415968 |-0.733960485 |0.9725433182 |-1.725819205 |-0.66038: S‘UdyTimeWeekly -> Double .
375973 848923 4317213
1286271458 | 1016581148 | 11364006708 Absences -> Double
848923 121916 . ~
[oge: Y 12550502560 01 Tutoring -> Double
788926 4317213 724823 44979315 ParentalSupport -> Double
-1.016581148 -0.733960485 10.0523335941 ) [ [T . S P .

848923 4317213 4416816 14788324 13503926
< 0.9831403704 |-0.832415068 |-1.726465656 |-1.122247641 I Transfer Column(s) to Output
1788926 4317213 1987634 19158731 130316
6 -0.733960485 (-0.443036617
4317213 4416816 6885634 13503926
s T B L,_ T K : Execu Cancel
788926 4317213 724823 5327192 |8831898 2866758
8 -1.016581148 -0.733960485 1.35631231411.513428.

4317213 4416816 9170721 083082 |79006

IMPORT ' TRAIN_TEST_SPLIT | NORMALISE_TRAIN_SET | NORMALISE_TEST_SET | TRAIN_MODEL(i) | VALIDATE_MODEL( predict)

The results will appear on the output spreadsheet.
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spekk

File Edit DataTransformation  Analylics  Statistics  Flat  Help

Call Col2 (D) Col3 (D)  Cold (O) Col5 (D) Col8 (D)  Coly

User Header
q 13752867843 |-1.016581 148 |-0.832415063 | -0.733960485 |0.9725433182 |-1.725819205 |-0.660383110
75973 848923 4723 |awseis (73334 879411 2866758
a 1286271458 |-1.016581148 |1.1364006708 | 12550502560 | -1.001937904 |1.3563123141 |-0.660383110 |-0.11
490501 848923 |121916 724822 |356819 2866758 |2306
0.9831409794 -0.832415968 | 1.2550502560 |0.023946452 1 [l -0.660383110 [0.772
926 4317213 |724823 4407315 [eeelosersa [ao7e
B 1016581148 |-0.832415968 |-0.733960485 |-0 404575398 |0.0523335041 |-0.660383110 |-
848923 4317213 4416816 14788324 13503026 |2866758
5 0.9831409794 |-0.832415968 |-1.728465856 |-1.122247641 |0.17087711411.5134284490 |-0.11
788926 4317213 1987634 |9158731 |130316 79006 2306
o 05631409794 |-0.832415968 | 0733960485 |-D 443036617 |0.0523335041 |-0.660383110 [-0.11
788926 4317213 4416816 6885634 13503926 2866758 2306
g 09831409794 | -0.632415965 | 1.2550502560 |-1.347243355 |-0.777471045 |-0.660383110 |0.77
780026 |4317213  |724823 5327192 [sB31898  |BG67SE 076
8 -1.016581148 |-0.832415968 |-0.733960485 | -0.802054867 |1.3563123141 |1.5134284490 [ -1.00
4317213 4416816 9170721 |0d3082 79006 7419
9 -0.832415968 |-0.733960485 |0.7759960051 |-0.896014565 |-0.660383110 |-0.11
848923 4317213 4416816 [101714 |s827174 2866758 2306
0 -1.016581143 |-0.832415968 |0.2605448853 |-0.881379445 |-0.896014565 |-0.660383110 | 1,66
848923 4317213 1540043 6509116 8827174 2866758 9213
a 3|-1.016581148 |0.1519968511|0.2605448853 | -1.280396068 |-1.133101605 |-0.660363110 |-1.01
848023 (9023526 |1540043  |472616 8817720 |apeéTSa  |7419
P 0931409794 0.1519966511|-0.733960485 | 1.6835269508 |0.1706771141 |-0.660383110 [1.66¢
788926 9023526 |4416816  |272674 130316 066758 9213
13 0.9831409794 0.2605448853 | 1.2859976593 |-1.133101605 |-0.660383110
788926 1540043 777187 8817720 |ameéTSa  |a076
0 09431409784 2.2495556268 |-1,581892244 |0.6450511941 | 0.660383110
788926 4317213 |205642 2204035 |111423 2066758
15 -1.016581148 |-0.832415968 |-0.733960485 |1.3194146242 |-0.303296965 |-0.660383110 |-0.11
848923 4317213 4416816 |092828 (8850791 2866758 2306
- 1286271458 |-1.016581148 [0.1519968511 |1.2550502560|0.5897978711 |-0.421640485 |-0.660383110 0.7
420501 848923 9023526 724823 |951625 88460676 2866758 |8076
P 1286271458 |-1.016581148 |-0.832415068 | -0.733960485 | -0.213708843 |-0.777471045 |-0.660363110 |-0.11
190501 848023 4317213 |4416816 (06620002 (8331898 |2866758 [2306
3 1286271458 |0.9831409794|-0.832415068 |-0.733960485 01314726540 |1.593393541 [-0.660383110 |-1.90
788926 4317213 4416816 2225805 (073637 2066758 |2533
19 0.9831409794 |2.1208224504 |D 2605448853 |-0.741040342 |0.7635947141 | 15134284490 | 0.7
788926 341484 1540043 |6872131 106699 79006 18076

IMPORT | TRAIN_TEST_SPLIT | NORMALISE TRAIN_SET | NORMALISE_TEST_SET | TRAIN_ MODEL(fit) | VALIDATE_MODEL( predict)

There are no unreliable samples in the test

Final Isalos Workflow

NovaMechanics Ltd

Call Col2 (D) Col3 (D) Cold (5) Cols Col6 Col? Cold

1.4094658991 |4,5313466798
96449
45313466798
96449
4.5313466798
06449
45313466798

reliable
refiable
reliable

a0 reliable
4.5313466798
06449

45313466798

reliable

reliable
45313466798

95449
11735207873 |4.5313466798

reliable

20918 96449 retisbie
08851622894 45313466798
06449

45313466793

reliable

reliable

45313466798
95449
45313466798

reliable

. refiable
45313466798
06449

45313466798

refiable

refiable
45313466798
06449
45313466793

refiable

reliable
6449
7|4.5313466798

95449
45313466798

reliable

reliable
45313466798

06449
12816968758 |4.5313466793

refiable

raishia

STATISTICS_ACCURACIES | REMOVE_TARGET | DOMAIN | REMOVE_TARGET TEST = RELIABILITY | +

set.

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

IMPORT
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RAIN_MO

RELIABILITY



