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MA score Data
(Regression)

The goal of this study is to train a model in order to predict the test score for school districts
in Massachusetts. The dataset used in this case study is found in R: Massachusetts Test Score
Data (vincentarelbundock.github.io) and has 16 features and 220 labelled samples. The
dataset contains data on test performance, school characteristics and student demographic
backgrounds for school districts in Massachusetts. The data analysed here are the overall
total score, which is the sum of the scores on the English, Math, and Science portions of the
test.

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 MA score data.
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Step 2: Manipulate data

In order to use the data for training we have to exclude any columns that do not contain
features. In our dataset there are no such columns. Therefore, we will include all columns in

the training. We follow these steps to execute this:

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

Column(s)”
e Select all columns.
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The data will appear in the output spreadsheet.

Step 3: Fill missing values

Create a new tab by pressing the “+" button on the bottom of the page with the name
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"FILL_MISSING_VALUES" which we will use for filling the missing values of the dataset

Import data into the input spreadsheet of the “"FILL_MISSING_VALUES" 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 in the dataset by browsing: “Data Transformation” — “Data
Manipulation” — “Fill Missing Column Values”. Then include all columns and select the
"Mean” as the “Numerical Method" to fill the missing values.
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The data will appear in the output spreadsheet.
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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 to create the train and test set.

Import data into the input spreadsheet of the “TRAIN_TEST_SPLIT” tab from the output of
the "FILL_MISSING_VALUES" tab by right-clicking on the input spreadsheet and then
choosing “Import from SpreadSheet”.
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Split the dataset by browsing: “Data Transformation” — “Split” - “Random Partitioning”. Then
choose the “Training set percentage” and the column for the sampling as shown below:
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The results will appear on the output spreadsheet.
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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 data 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 by browsing: “Data Transformation” — “Normalizers” — "Z-
Score”. Then select all columns except “score4” and click “Execute”.
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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".

Import data into 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 by browsing:
"Analytics” — "Existing Model Utilization” — “Model (from Tab:) NORMALIZE_TRAIN_SET".



Isalos Analytics Platform NovaMechanics Ltd

ma_score_data.ekk

' Existing Model Execution X
File Edit Data Transformation lm Statistics  Plot  Help

Regression 4 Model | (from Tab: )NORMLIZE_TRA..  ~
Classification »

Clustering » Type = Z Score Normalizer Model

Description
Ancmaly Detection Descrpt

Col5 (D)

Col6 (1)
Model Input

4254,0000000 |7515.5600586 | 5281.0000000 | 1470. Header -» Datatype ~
350000000  [4832.0000000 ;1“9 40195 (e 7 0E-7 district  -> Double
ST a0 municipality -> Double
400000000  (4521.0000000 | 77020000000 [4805.C expreg  -> Double
410000000 |4447. Y 0€-7 0E-7 expspecial - Double y
expbil -> Double
10008810156
420000000 |5548.0000000 | 0E-7 0E-7 expocc  -> Double
12543660156 exptot  -> Double
440 3 e oe T scratio  -> Double
490000000  [3657.0000000 [9624.1503906 |0E-7 0E-7 - P s
500000000 |3379.0000000 | 5555.6733828 |0€-7 087 V| Transfer Column(s) to Output
50000000 _[41220000000|7546.5400391 J0E7 e — Excluded Columns —— —— Included Columns  ——
58.0000000  |3858,0000000 |7472.0297852 |0E-7 0e-7
£4.0000000  |4682.0000000 [6855.0200195 |0E-7 0E-T Col2 -- district A
68.0000000 ! 7066.2998047 |0E-7 1054 Col3 - municipality
70.0000000 |386 79.4799805 |OE-7 0E-7
[ Col4 -- expreg
750000000 |3400.0000000 |6819.9301758 |0E-7 0E-7 ‘ > ‘
Col5 -- expspecial
76,0000000 |3679.0000000 |7753.2500391 |0E-7 0E-7
830000000 |5004 5595703 |08-7 0g-7 ‘ . ‘ Col6 -- expbil
550000000  [2905.0000000 |6572.2402344 |0E-7 0E-7 Col7 -- expocc
87.0000000 1551801758 [532 i« [ Col8 -- exptot
<<
89.0000000  |4328,0000000 |7801.4301758 |0E-7 0e-7 ‘ ‘ Col9 -- scratio
1040000000 (51520000000 454753504 e 7 0.7 P v
105.0000000 |4961.0000000 |8982 8896484 | OF-7 0E-7
0NR NNATAS )
< ! Execute ‘ Cancel
IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE TEST_SET | +
The results will appear on the output spreadsheet.
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Step 7: Feature selection

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

Import data into the input spreadsheet of the "FEATURE_SELECTION_REGRESSION" tab
from the output of the "NORMALIZE_TRAIN_SET” tab by right-clicking on the input
spreadsheet and then choosing “Import from SpreadSheet”.
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Choose the most important features using the Regression Analysis by browsing: “Data
Transformation” — “Variable Selection” — “Regression Analysis”. Then choose the “score4”
column as the intercept column, the Significance level (a) as 0.05 and include all columns.
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The results will appear on the output spreadsheet.
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The significant features according to the p-value are the following:

e scored (p-value = 0.0)

e lunch (p-value = 0.024945423143072513)
e score8 (p-value = 8.766402775289995E-7)
e income (p-value = 0.011862821687884247)
e english (p-value = 0.05453546054604336)

Step 8: Feature selection: train set
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Create a new tab by pressing the "+" button on the bottom of the page with the name

"FEATURE_SELECTION_TRAIN_SET".

Import data into the input spreadsheet of the "FEATURE_SELECTION_TRAIN_SET" tab from
the output of the “NORMALIZE_TRAIN_SET" tab by right-clicking on the input spreadsheet
and then choosing “Import from SpreadSheet”.
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12 -1.4349083 (01672030  |1.7492724  [-01538401 |-0.3970386  |0.2172583
13 14200018 22000760  |16778699  [-0.1538401 [-0.3070386 (20102458
14 14050853 |-0.1679B65 (03265773  |-00791720 [-0.3970386  [-0.0778670
15 13417851 |-13901BBB  |18408627 (12581628  [-0.1538401 |-03970386 |1.8535868
16 13140229 |-13603758 (07918224  [-0.0051669 [-0.1538401 |-03970386 |D6720747 -
17 3047688 [-13454603 |-1.7752846 [-05454445 |-0.1538401 [-03970386 |-1.4857766
18 12955147 |-13305628 |0.2346985  (0B277645  [-0.1538401 [-03070386 07286741
19 12770066 |-13156564  |-04871601 [-02485124  [-0.1538401 [-03970386 |-0.4437416
20 12677525 |-13007499 |-04116567 [-02330207 [-01538401 |-03070386 |-05043838 .| z
< > < >

IMPORT | FILL MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | +

Manipulate the data by choosing the columns that correspond to the significant features
(from the previous step): “Data Transformation” — “Data Manipulation” — “Select Column(s)”.

"~ ma_score_datackk

File  Edit Analyics  Statistics  Plot  Help

omatzm S

Remove Column(s)

Spiit v

Variable Selection | patix Transpose

Sort by Columin

) " Select Column(s} X
Fill Missing Columns) Values s
L
Excluded Columns — Included Columns ——
Col2 @)  Col3 )  Cold (D)
~
Col4 -- expreg ‘ | Col11 - lunch
-1.5453748  |-1.5988798 |-0.4917361 -0.7569975  [-0.1538401 -0.397038 b
15361207 |-15839733 |-05741035 |-00894423 |-0.1538401 -0.397038 Col5 -- expspecial | o Col13 -- income
15268666 |-1.5690666 |-1.1483872 [-0.3636786 |-0.1528401  |-0.397038 Col6 -- expbil r Col4 — scored
15083585 |-1.5541603 |-07045185 |-0.3081651 |-0.1533401 |-0.307038 ‘ > |
Col7 -- expocc Col15 -- score8

4898503 |-15392538 |-04083687 |-0455540 |-0.1538401 |-0.397038
14805062 |-1.5243473 (06316636  |10368776  |0.1135672  |-0.397038 Col8 -- exptot = ] Col17 -- english
14713422 15004406 |0.0619558 19748864  |-0.1530401 |-0397038

-1.4620881 |-14945343 (10149008 07356338  [-0.1538401  |-0.397038

Col9 -- scratio

) 14250718 |-1.4796278 [04326091  [00502270 |-0.1538401 |-0.397038 Col10 -~ special e ‘

10 14065636 |-14647213  |-09241649 (04520239 |0.4012606  |3.7B267B4 Col12 -- stratio

1 13973096 |-1.4498145 |-0.0066837 |-02007339 |-0.1538401 |-0.397038 9 . v

12 3880555 |-14349083 (01672030  |17482724  |-0.1538401 |-0.397038

3 13788014 |-1.4200018 (22000760  [16778699  |-0.1538401  |-0.397038 (

14 13605473 |-1.4050953 |-0.1670865 03265773 |-0.0791720 |-0.397038 Execute I Cancel

15 13417851 |-13901888 18408627 12581628  |-0.1538401 -0.397038
16 -1.3140229 |-1.3603758 (07918224 |-0.0051669  [-0.1538401 |-0.397038
17 13047688 |-1.3454693 |-17752846 |-0.5454445 |-0.1532401 0397038
18 -1.2955147  |-1.3305628  |0.2346385  [0.8277645  |-0.1538401 |-0.397038
19 12770066 |-13156564 |-04871601 |-0.2485124 |-0.1538401  -0.397033

20 12677525 |-13007499  |-04116567 |02339227 |-0.1532401 |-0.397038
<

IMPORT | FILL_MISSING_VALUES. | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET | FEATURE !

The results will appear on the output spreadsheet.
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Isalos Analytics Platform

e

File Edit DataTransformation Analytics Statistics

-1.5453748

Plot  Help

04917361

Cols (D)

-0.7569975

-0.1538401

Col? (D)

-0.3970386

colt (D)

07621131

-1.5361207 |-1.5839733  [-05741035 |-0.0894423 |-0.1538401 |-0.3970386 |-0.4750734
-1.5268666 |-15690668 |-1.1483372 |-0.3636786 |-0.1538401 |-03970386 |-1.1310138
-1.5083585 |-1.5541603  |-0.7045185 .-0 3081651 |-0.1538401 .-0 3970386  |-0.5801865
14898503 |-15392538 [-0.4093687 |-DO455540 |-0.1538401 |-D3970386 |-0.5822079
(1480502 |-15243473 [06316635 10368776  |0.135672  |0.3970386 10652383
14713422 |-15094408 (00619558 19748864  |-0.1538401 |-03970386 |0.1384235
14620881  [-14945343 [1.0149008 07356338  |-0.1538401 |-D3970386  |1.0157138
14250718 [-14796278 (04326091 00592270  [-0.1538401 |-03970386 |0.2516222
14065636 |-14647213 [-00241849 (04528239  (DADI26D6 (37828784  |-D.5923150
" -1.3973036  |-14498148 [-0.0066837 |-0.2907339 |-0.1538401 |-0.3970386 |-0.1920765
12 13880555 [-14349083 (01672030 17492724 [-0.1538401 |-D3970386 |D.2172563
13 -1.3788014  |-14200018  [2.2000760 0 A778699  |-0.1538401 .-0 3970386 |2.0102458
12 13695473 [-14050953 [-0.1679865 |03265773  |-00791720 |-03970386 |-DATTEGT0
15 13417851 |-12001868 [18408627 12561628  |-0.1538401 |-03870386 |18535068
16 -1.3603758 (07918224  |-D0051669 |-0.1538401 |-0.3970386  |0.6720747
17 13454603 |-17750046 |-05454445 |-0.1538401 03070386 |-1.4857766
18 12955147 |-1.3305628 (02346985 08277645  |-0.1538401 |-03970386  |0.7286741
19 12770066 |-13156564 |-04871601 |-0.2485124 |-0.1538401 |-D39T0386 |-D4437416
20 12677525 _|1300m4ss _|oaniese? Lozaaar |-a1ssaadn Lo3oroses |.05043638 v

<
IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT - NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET

Step 9: Feature selection: test set

FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | +

Col3 (D)

NovaMechanics Ltd

Cols (D)

Colt

User Header
1 -0.2610802  |-0.3923772 -03884531  |-0.4380666
2 08831728 13481476 731.0000000 0.0230312 0.1017883
3 01072294 08248734 | 7040000000 02774077  |-0.4380666
4 -0.2410127 ‘0.“‘932‘ 704.0000000 .<073W53| '*JJ.BSE‘SS
5 0.1135131 -0.5691478 | 701.0000000 0.0557285 -0.4380666
6 0.7422949 -1.3603626 | 714.0000000 0.0230312 1.2608885
7 -0.8296595 | 1.4470726 7250000000 16658866 -0.4380666
8 -0.3012153 -0.5450957 717.0000000 -09440916 -0‘7325349
9 04751336 06307104 T02.0000000 03858646 -0.4380666
10 03342557 06529104 7010000000 05550212 |-0.2755024
1 -0.3346611 ‘{].IBSOWD 713.0000000 ‘02?78193 .0‘4380666
12 -0.2543911 | -04299132 | 707.0000000 -0.8326347 |-0.4380666
13 0.5483050 07239145 | 7030000000 -09992028 |-0.4380666
14 0.2004724 -{l 2080254 | 704.0000000 .DDWZUSS 'ﬂ 0033841
15 -0.8564162 | 1.1258900 T21.0000000 1.5548413 -0.4380666
16 06156061 | 1.5332390 T28.0000000 1.4993186 0.5037455
17 06758086 -0.7141145 | 7100000000 -0.0553169 |-0.4380666
18 -0.5487145 ‘0.1140817 731.0000000 -05230!12 --0‘4380666 | v

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

"FEATURE_SELECTION_TEST_SET".

Import data into the input spreadsheet of the "FEATURE_SELECTION_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”.

ma_score_data.ekk

File Edit DataTransformation  Analytics

Statistics

Pl

Iot

User Header
13232760

-13752823

04311045

-0.6790780

Colé (D)

0.0726519

0.1363825

-0.3558104

Cold (D}

0498794

-1.0826709  [-1.0771524 102301226 (15124335 |-0.1538401  |-03970386 05174372 |0.049359
09901302 |-1.0026199 |-0.1256588 (30020579 (01764840 (13465500  |-0.0435031 (0200223
09716220 |-03877134 [-02103142 (00423915 [-0.1538401 |-03970306 |-0.1112202 |-092643
-08531139  [-0.9579005 |1.0492205  |0.7099301 -0.1538401 (03970386  |0.7822414  |-0.37024¢
09346057 |-0.8420840 (11178600 (21220095  [-0.1538401 |[-03970386 (12077474  |-023120
08656272  |-0B6B4615 |-1.0797478  |0.4955862  |-0.1536401  |-03970386 |-0.7307813 |-0.0573%
08420549 |-0B535550 |-07457022 |[-12137015 [-0.1538401 [-03070386 |-0.8571182 [D.185938
07495242 07790225 |-0.5821114  [-06618195 [-0.1538401 [-03970386 |-0.6054541 [D4987I4
07402701 |-07343030 |-08841252 [-07033281 [-0.1538401 [-03970386 |-0.8945152  [D.116414
06662375 |-06448640 [0.0585238  [-1.0470550 [-0.1533401 [-03970386 |-0.2699006  |1402600
06199671 (05852381 |-1.0728838 [-0.9203542 |-0.1538401 [-0.0145720 |-1.2866680 |-0.961201
06014580 | -0.5554251 |-08738203 (-1.3676798 (01538401 |-03070386 |-10289387 |-005730.
05181722 |-04806926 |-1.40B0733 [-1.0666030 [-0.1538401 [-03970386 |-1.1017084  |-0.40501
04006641 | -0.4650861 |-1.08B8007 |-05466422 [-0.1538401 |-03070386 |-07186520 |-1.13500%
03423448 |-03616406 |04268891 (03192182  [-0.1533401 [-03970386 (03759387  [D881173
-03053285 (03318276 |-1.9743491 [-12045874  |-0.1538401 [-03970386 |-1.9557536 |1.889265
02868203 |-03020146 [16223603  |-03227552 (00744103 (15831512 (12077474 (D012129
02683122 |-02722016 |-03464492 [-05196240 [-0.1538401 [-0.3970386 |-0.5256085  |DO049359
00924847  |-004B6042 (05061999 (09806120  [-0.1538401  [-03970386  |D4163668 |0, 22010:7 -

<
IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE TEST_SET

FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET

User Header

Col3

Cold.

Col5. Col6 Cal7

FEATURE_SELECTION_TEST_SET | +

Manipulate the data by choosing the columns that correspond to the significant features
(from the step 7): "Data Transformation” — “Data Manipulation” — “Select Column(s)”.

12



Isalos Analytics Platform NovaMechanics Ltd

~ ma_score_data.ekk

he e | DR svovics wtsts Pt Hep
Normalizers —

Data Manipulation > [EURNRECRINNE

Split

Variable Selection

Matrix Transpose

Sort by Column

Fill Missing Column(s) Values

<~ Select Column(s) X
Co2(@)  Col3(D) Col4(D)  Col5()  Col6(@  Cc
7 Excluded Columns — Included Columns  ——
ser Header
13752823 |-0.4311045  |-0.6790780 |0.0726519  |0.13€ =
Col4 -- expreg ‘ . | Col11 -- lunch
2 10771524 (02301226 [1.5124335  |-0.1538401 |-03% ) _
Col5 -- expspecial Col13 -- income
3 -1.0026199  |-0.1256588 [3.9020579  |0.1764840 |1.34€ M
4 09877134 [-02103142 (0.0423915  |-0.1538401 |-0.39 Col6 - expbil ‘ > | Col14 - scored
5 -0.9579005  [1.0492205 (07099301  |-0.1538401 |-0.39 Col7 -- expoce Col15 -- scoref
3 09429940 |1.1178600  |2.1220015  |-0.1538401 |-0.39 Col8 -- exptot e ‘ Col17 -- english
7 -0.8684615 |-1.0797478  [0.4955862  |-0.1538401 |-0.3% Col9 -- scratio
8 08535550  |-07457022  |-12137015 |-0.1538401 |-0.3% Col10 - special ‘
<<
9 07790225 |-0.5821114  |-0.6618195 |-0.1538401 |-0.3% Col12 - stratio
10 07343030 |-0.8841252 [-0.7033281 |-0.1538401 |-0.3% s . ~
1 06448540 00585238 |-1.0470550 |-0.1538401 |-0.3%
12 05852381 |-1.0728838  |-0.9293542 |-0.1538401 |-0.01
Execute Cancel
13 05554251 |-0.8738293  |-1.3676798 |-0.1538401 |-03%
14 04808926 |-1.4080733  |-1.0666030 |-0.1538401 |-03%
15 04659861 |-1.0888997 |-0.5466422 |-0.1538401 |-0.39
16 03616406 04268891 (03192182  |-0.1538401 |-03%
17 03318276 |-1.0743491 |-1.2045874 |-0.1538401 |-03%
18 03020146 16223603  |-0.3227552 |0.0744103 1583
19 02722016  |-0.3464492 |-0.5198240 |-0.1538401 |-039
20 -0.0486042 (05961999  [0.9806120  |-0.1538401 |-039
<
IMPORT | FILL_ MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE_TEST_SET | FEATU
The results will appear on the output spreadsheet.
ma_score_data.ekk - 8 x

File Edit DataTransformation Analytics Statistics  Plot  Help

Col2 (D) Col3 (D) Cold (D) Col5(D)  Col6(D)  Colf (D)  Col8(D)  Cold (D} Col3 (D) Col4 (D) Col5 (D) Col6 (D) Col?
13232769 |-13752823 |-04311045 |-0.6700780 |00726519  |0.1363825  |-03558104 |0.498794
10771524 |0.2301226 (15124335 |-0.1538401 |-0.3970386 05174372 |0.049359
10026199 |-0.1256588 (39029579 (01764840 13465500  |-0.0435031 [0.200223

-0.4866795  70B.0000000 -0.5550212  -0.4380666
33072318 739.0000000 2.7208179 -0.4380666

09201003 |684.0000000 -1.7203978  0.6010545
09877134 |-02103142 00423915 |-0.1538401 |-03970386  |-0.1112202  |-0.9264% - -

09914742 7150000000 00002058 04380666
23418350 7240000000 | 11106597 | 04380666
(24322503 7310000000 24987271 | -0.2446588
01802894 7080000000 00230312 -0.4380666
07102314 7100000000 |-0.1108396 |-0.4380666

09579005 (10492205 (07009301  |-0.1538401 |-03970386 (07822414  |-0.37024¢

09429940 (11178600  |27220015  |-0.1538401 |-03970386 12077474  |-0.23120.

DB6E4615  |-10707478 (04955862  |-0.1538401 |-03070386 |-0.7307813  |-0.05739

08535550 |-07457022  |-1.2137015  |-0.1538401 |-0.3970386 |-0.8571192  [0.185938
07790225 |-05821114 |-Q6618185 |-0.1538401 |-03970386 |-0.6054541 |0.498794

-0.2707087  729.0000000 0.4993100 -0.4380666
0.0952212 7200000000 0.6664781 -0.4380666

-0.7402701  |-0.7343030 |-08841252 |-0.7033281 |-0.1538401 |-03970386 |-0.8945152 |0.116414

06662375 | -D6448640 (0055238  |-1.0470550 |-0.1538401 |-03070386 |-0.2600006  [1.402600

05199671 |-05852381 |-1072B838 |-0.9293542 |-0.1533401 |-0.0145720 |-1.2866680 |-0.96120¢
06014589 |-D5554251 |-0.8738283 |-1.3676798 |-0.1538401 |-03970386 |-1.0280367 |-0.05739.

02633275 7100000000 |-0.3329304 03313588
-0.0504851  729.0000000 0.3333419 -0.4380666
-0.9789005  68B.0000000 -12768162  -0.4380666

05181722 |-0A4B0892G |-14080733 |-1.0666030 |-0.1538401 |-03970386 |-1.1017094 |-0.40501
04650861 |-1088B37 |-0.5466422 |-0.1538401 |-03070386 |-0.7186520  |-1.13500¢

-04726266  707.0000000 0.7220008 -0.4380666
-0.8890360  £93.0000000 -1.1102481  -0.4380666
13359438 7190000000 1.3882732 -0.4380666
‘-0.745‘ 787 ‘?06000“)00 ‘0.02303|2 .-0.4350666

-1.3707174  |658.0000000 -3.1645879 110.1735245 ~
< 5

03616406 |D4268891 (03192182  |-0.1538401 |-0.3970386 (03759387 0881173
03318276 |-19743491 |-1.2045674 |-0.1538401 |-03970386 |-19557536 |1.889265

03020146 [16223603  |-0.3227352 |00744103  |1.5831512 12077474 0012129
-0.2722016  |-0.3464482  |-0.5198240 |-0.1538401 |-0.3970386 |-0.5256085 |0.049359
00486042 [D5961999  |D9BOETZ0  |-0.1538401 |-0.3970386 (04163668  [0.220700

IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | +

Step 10: 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 "FEATURE_SELECTION_TRAIN_SET" tab by right-clicking on the input spreadsheet and
then choosing “Import from SpreadSheet”.
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Isalos Analytics Platform NovaMechanics Ltd

ma_score_data.ekk - o x
File Edit DataTransformation Analytics  Statistics Plot  Help

Col2 Col3 Cold Cols Col6 Col?
User Header S
02610802 |-03923772 -03384531  |-04380666 a
08831728 13481476 (7310000000 [0.0230312  [0.1017883 o
01072204 |-08246734 7040000000 |-02774077 |-04380666
-02410127  |-0.4419321 704.0000000 |-0.3884531 02983138 3
05691476 |701.0000000 00557285  |-0.4380666 4
13603626 7140000000 [0.0230312  [1.2608885 &
14470726 7250000000 [1.6656866  |-0.4380666 &
03012153 |0.5450987 717.0000000 |0.9440916 0.7328349 7
04751236 [06307104 7020000000 [0.3883646  |-0.4380666 8
06529104 7010000000 |-0.5550212  |-0.2755024 9
-0.1850870  |713.0000000 (0.2778193 04380666 10
-04299132 |T07.0000000 |-0.8326347 |-04380666 1
-07239145 7030000000 |-0.9992028 |-04380666 =
-0.2080254 | 704.0000000 (0.0002058 -0.0033841
11256000 7210000000 [1.5546413  |-0.4380666 "
15332390 728.0000000 |1.4993186 05037455 L
07141145 [710.0000000 [-00553169  [-0.4380866 »
01140817 7310000000 [0.0230312  |-04380666 1%
00120245 7120000000 |0.7220008  [-0.4380666 17
03804187  |710.0000000 |-0.11083%6  |-0.4380866 - 18 -
< 5 < >

IMPORT | FILL MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODELLfit) | +

Use the k Nearest Neighbors (kNN) method to train and fit the model by browsing:
"Analytics” — "Regression” = "k Nearest Neighbors (kNN)” and set the “Target Column” as
the column corresponding to “score4” and the "Number of Neighbors” to 5.

ma_score_data. eki

File Edit  Data Transformation Statistics  Plot  Help

Classification ¥ | Fully Connected Meural Network
Clustering * | Radial Basis Function Network
Anomaly Detection * | Linear SGO

Existing Model Utilization | xGgoost

‘ Randorm Forest

Col2 (D) Col3 (D)

| kNN Regression Model *

[o2s10802  |-03923772 03804531 |-0.4380666
08831728 13491476 7310000000 00230312 [0.1017883 f 1
01072204 |-08248734 7040000000 |-02774077 |-0.4380666 Target Column | Col3 -- score4 v |
02410127 | 04419321 7040000000 | 03884531 |-02983138

-0.5691478  |701.0000000 |0.0557285 -0.4380666 .

13603626 7140000000 00230312 |1.2600885 Number of Neighbors [ 5 ]

14470726 [725.0000000 | 16658866 |-0.4380665

05450987 [717.0000000 |05440916  0.7326349 o

06307104 7020000000 03898645 |-0.4380666 EEmiE Toror

06529104 7010000000 | 05550212 |-0.2755024 I

-0.1850970  |713.0000000 (0.2778193 -0.4380666
-04299132 | 707.0000000 |-0.8326347  |-0.4380666
-0.7239145 | 703.0000000 |-09992028  |-0.4380666

-0.2080254 7040000000 (00002058  |-0.0033841

1.1258900 721.0000000 [1.5548413 -0.4380666
1.5332390 | 728.0000000 |1.4993186 0.5037455
-0.7141145  [710.0000000 |-0.0553169 |-0.4380666
01140817 731.0000000 (0.0230312 -0.4380666
-0.0120245  [713.0000000 (0.7220008 -0.4380666
-0.3894187  |710.0000000 |-0.1108396  |-0.4380666

<
IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE TEST_SET | FEATURE_SELECTION,

The predictions will appear on the output spreadsheet.
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"~ ma_score_dataekk - o X

File Edit DataTransformation Analytics Statistics Plot  Help

B D) CoMD)  Cols (D) Col3(D)  CoM(S) ColS(D)  Col6(S)  Col7 (D)
User Header User H

1 -0.3923772 -0.3884531 -0.4380666
2 08831728 13481476 |731.0000000 00230312  |D.1017883 E 712723%811 |Entry 1 Entry 4 00236435
3 07072294 |Ds248734 7040000000 |-02774077 |-04380656 2 7306494587 | Entry 2 067 Enry23 00959195
4 -0.2410127  |-04419321 |704.0000000 |-0.3884531 |-0.2983138 3 703.9417243 [Entry 3 0E-7 Entry 86 0.0225432
5 0569147 |701.0000000 |00557285  |-0.4380666 a 7041255689 | Entry 4 067 Eniry 1 00236435
6 -13603626 |714.0000000 |0.0230312 1.2608885 5 7012515220 |Entry 5 0F-7 Entry 123 00128778
? 14470726 7250000000 |16658866 | 04380666 6 7137143505 [Entry6 067 TEntry 106 01952978
8 -0.3012153  |0.5450087 717.0000000 |0.9440916 0.7328349 7 7249666643 | Entry 7 0E-7 Entry 15 0.0581360
9 0475133 [06307104 |7020000000 03888646 |-0.4360666 1 T T T

8 7169887128 | Entry 8 067 Entry 118 0115279
10 -0,6529104  |701.0000000 |-0.5550212 |-0.2755024

9 7024719529 |Entry 9 0E-7 Entry 88 0.06529%8
” -0.1850970  |713.0000000 |0.2778193 -0.4380666
12 04209132 |707.0000000 |-08326347 |-0.4360666 10 |7011653267 |Entry 10 |0E-7 Entry 22 00404206
= 0729145 7030000000 | 09992028 |-04380666 1 7132745961 Enty 11 0E-T Entry103 00371878
12 02080254 7040000000 00002058 |-0.0033841 12 7071236044 [Enry12 0BT EntrySs 00890548
15 11258300 [721.0000000 15548413 |-04380665 13 7033292281 Entry 13 OE-T Entry108 00429316
1% 15332390  |728.0000000 |14993186  |0.5037455 14 7047002541  Entry 14 067 Entry 93 00532959
17 07141145 [7100000000 |-00553169 |-04360656 15 7214480687 [Entry15  |OE7 Entry 110 0.0404825
i 01140817 [731.0000000 00230312 |-04380666 16 7280181978 [Entry 16 0E7 Eniry99 01197324
1 .,[| 0120245 |713.0000000 |0,7220008 po-Eanen . 17 709.4574320 | Entry 17 0E-7 Entry 47 0.0278016
20 -0.3894187  |710.0000000 |-0.1108396  |-0.4380666 - -

< 5 <

IMPORT | FILL_MISSING VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET = NORMALIZE_TEST_SET = FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET = FEATURE_SELECTION_TEST_SET | TRAIN_MOOEL(fi) | +

Step 11: 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 "FEATURE_SELECTION_TEST_SET” tab by right-clicking on the input
spreadsheet and then choosing “Import from SpreadSheet”.

ma_score_data.exk - -] x

File Edit DataTransformation Analytics Statistics  Plot  Help

CoB(D)  CoMd(D)  Cols (D)

04856705 | 7080000000 |-0.5550212 |-D.A38D6E6

33072318 739.0000000 |2.7208179 -0.4380666
.-ﬂ 9201003 |684.0000000 |-1.7209978 |0.6010545
-0.9914742  |715.0000000 |0.0002058 -0.4380666
[23a18350  [r240000000 11108597 |-0.4380665
24322543 731.0000000 |2.4987271 -0.2446588
01802094 [708.0000000 00230312 |-04300666
-05219578 |-0.7102314  |710.0000000 |-0.1108B396 |-0.4380666
08356735 | 02707087 7290000000 04999700 |-04300656
0.0952212 720.0000000 |0.6664781 -0.A3B0666

-0.2533275 7100000000 |-D.3329304 |-0.3313588

00504851 7200000000 03333419 |-D.A3RDEEE

-0.9789005  (633.0000000 |-1.276B162 |-04380666

04726266 | 707.0000000 07220008  |-D.A3BDEEG

-08890360  [693.0000000 |-1.1102481 |-04380666
13359438 [719.0000000 (13882732  |-04380666

-0.7451787  |706.0000000 |0.0230312 -0.4380666
[13707174 Jeseno00000 [316ase79 101735285
0.7383807 716.0000000 |1.2217051 -0.4380666
Jo1ss8104 [7300000000 [0ag9100  |-0.4300666 | i

< 5
IMPORT | FILL_MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET = NORMALIZE_TEST_SET = FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODELLfit) | VALIDATE_MODEL(predict) | +

To validate the model browse: "Analytics” — “Existing Model Utilization”. Then choose Model
“(from Tab:) TRAIN_MODEL (.fit)". and transfer all columns in the output.
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ma_score_data.ekk

File Edit Data Transformation Statistics  Plat

Help

Regression »

Classification »
Clustering »

Anomaly Detection »

Col2(D)  Col3(D)  Cold (D)

ColS (D)

Col6 (D)

-0.4866795 -0.5550212  |-0.4380666
33072318 739.0000000 |2.7208179 04380666
03201003 6840000000 |-1.7209978 |0.6010545 |
-0.9914742  |715.0000000 |0.0002058 -0.4380666
2.3418350 7240000000 {1.1106597 -0.4380666
2.4322543 731.0000000 |2.4987271 -0.2446588
-04483769 |-0.1802894 |708.0000000 |0.0230312 -0.4380666
(05219578 |-0.7102314 7100000000 |-0.110839 |-04380666 |
-0.6356736 |-0.2707087 |729.0000000 |0.4999100 -0.4380666
-0.8162812  |0.0952212 720.0000000 |0.6664781 -0.4380666
-0.2533275  |710.0000000 |-0.3329304 |-0.3313588
-0.0504851 |729.0000000 |0.3333419 -0.4380666
-0.9789005 |688.0000000 |-1.2768162 |-0.4380666
-04726266  |707.0000000 |0.7220008 -0.4380666
-0.8890360 |693.0000000 |-1.1102481 -0.4380666
13350438 |719.0000000 13882732 |-0.4380666
-0.7451787  |706.0000000 |0.0230312 -0.4380666
-1.3707174  [658.0000000 (-3.1645879 [10.1735245 | |
0.7388807 716.0000000 |1.2217051 -0.4380666 ‘
20 -0.7025653  |0.1958104 730.0000000 |0.4999100 -0.4380666 |

IMPORT | FILL MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE TEST_SET

FEATURE_SELECTI

- Bxisting Model Execution

Model
Type
Description
Model Input
Header -> Datatype
district  -> Double
municipality -> Double
expreg -> Double
expspecial > Double
expbil  -> Double
expocc  -> Double
exptot  -» Double
scratio -> Double

[\/ Transfer Column(s) to Output

Excluded Columns

kNN Model

e |

The predictions will appear on the output spreadsheet.

ma_score_data.ekk

File Edit DataTransformation Analytics Statistics Plot  Help
Col2(D) Col3(D) CoM(D) Cols(D)  Colé(D)
S Hals User Header
05085794 |-04866795  |708.0000000 |-05550212  |-0.4380666
2 10236454 33072318 |739.0000000 (27208179 |-0.4380666 b
3 -09201003 6840000000 |-1.7209978  [0.6010545 2
4 l-09014742 |715.0000000 [0.0002058  |-0.4380666 3
5 [23418350  |7240000000 [1.1106597  |-0.4380666 4
6 l24322543  |731.0000000 [2.4987271  |-0.2446588 s
7 01802894 [708.0000000 00230312 |-04380666 5
8 07102314 7100000000 |-0.1108396  |-0.4380666 =
9 |-02707087  |729.0000000 [0.4999100  |-0.4380666
1 looss2212 7200000000 [06664781  |-04380666 >
" 402533275 7100000000 |-03320304 |-0.3313588 2
2 00504851 |72 03333419 |-0.4380666 j0
13 -0.9789005  |688.0000000 |-12768162  |-0.4380666 "
14 -04726266 |707.0000000 [0.7220008  |-0.4380666 12
15 08890360 |693.0000000 |-1.1102481 |-04380666 13
16 13359438 |719.0000000 |13882732  |-0.4380666 14
1 07451787 [7060000000 [00230312  |-04380666 e
18 [-13707174 6580000000 |-31645679 101735245 e
19 07388807 7160000000 1.2217051  |-0.4380666 =
20 -0.7025653  |0.1958104 730.0000000 |0.4999100 -0.4380666 !

IMPORT | FILL MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE TEST_SET

FEATURE_SELECTION REGRESSION | FEATURE SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(fit) | VALIDATE MODEL(predict) | +

NovaMechanics Ltd

(from Tab: JTRAIN_MODEL(...  ~

Col2 -- lunch

Col3 -- income
Col4 -- scored
Col5 -- score8

Col6 -- english

Included Columns

Cancel

708.4565288 |Entry 1 0.0593834 Entry 42 0.0646836 Entry 4 0.0648433
731“;23‘ ;4 VIE""VY 1748 0:1 383;70 E}\lrry 133 '0.'%?5357’ 'il;(?y’ 146 >0.216524VZ
693.9074305 ifﬂ"y ns 0.0918920 Enuy 164 .0.09%810 VEnuy 129 >0.‘079874
7054957649 [Entry86 00645061 |Enty 149 (00706385 |EntryS 00728075
7242152123 ‘}Eﬂ"y 87 0.0865315 Entry 85 ‘0.|276‘55 ‘Eﬂlly 161 v0.|314347
735.2400904 |Entry 148 0.0551005 Entry 84 0.1160834 Entry 161 0.1348037
714.0929672 ‘if_mry 155 0.0153952 Entry 103 '0.0244534 vEn&y 40 70.0259753
701.7804416 .‘Eﬂlly 47 0.0246733 Entry 17 -0v03‘962‘ .El’llfy 16 '0.0‘33552
715.5261789 IEN\&G! 0.02}5936 Eﬂl;); 140 -0.04| 5972 AE“’VYGB -0.0“1771
713.0335428 ‘:(n"y 65 0.0439525 Entry 98 ‘0.052‘968 FEn(ly 124 >0.07|4'|$‘
711.0337694 |Entry 60 0.0548319 Entry 80 0.0572327 Entry 156 0.0674449
7183546106 |Entry 68 (00398645 | Entry 61 loos02162  |Entry9s 00562203
7070339458 |Entry 13 00659099  |Entry53 00793055  |Entry 108 00858458
719.0140180 {Entry 140 0.0821372 Entry 111 0.0839176 Entry 19 0.0875075
697.1315526 “Emry 144 0.0789966 Entry 147 ‘0.!002759 '[n!ry 13 0.1048347
7250091364 |Entry15 (00464240 |Entry7 (00530288  |Entryd6  |0.0556326
707.9350285 ;Entvy 5 0.0326252 |Entry 123 ‘0.04252‘ 2 'Entvy 149 .0.0516342

Step 12: 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”.
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"~ ma score_dataekk - 8 x
File Edit DataTransformation Analytics Statistics Piot  Help
Col3 (5) Cald (D) Colt (D) Cald (5) Col10 (D) Col2 Col3 Cold Cols Col6
" User Header R
Enry 1 00593834 |Entry 42 00646836 |Entry 4 00646433 [Enry 12 |00711551 1
Entry 148 (01383970 |Entry 133 |01968367  |Entry 146 |02108242  |EntryB4 02426462 2
693.9074305 .Enﬂy 1s 0.0918920  |Entry 164 00996810 |Entry 129 01079874  |Entry 135 .0|352939 3
EnyB6 00645061  |Enuy 149 (00706385  |Entry 5 00728075 |Entry 3 00777121 &
.(mn &7 00865315 |Entry 85 01276155  |Entry 161 01314347 [Entry 133 'massa«, 5
Entry 148 00SS1005  |Entry 84 |01160834  |Enty 161 (01348037  Entry 133 |0.1438306 G
Entry 155 00153952 |Entry 103 00244684 |Entry 40 00250753 |Entry 62 0.0280150 7
Emry47 00246733 |Enury 17 00319624 [Entry 116 (00438552  (Eny 76 |0.0554472
Entry 61 00225936 [Entry 140 |DO415972  [Enty 68 (00641771 [Enty 9B |0.0662909 e
Entry 65 (00439525  |Entry98  |D0S21968  |Entry124 (0074164  EntryO04 |0.0754908 0
Enry 0 00548319 |Entry B0 (00572327  [Entry 156 [0.0674449  [Entry 137 00714676 Ly
Enry68 (00398645 |Entry 61 00402162 [Entry98 (00562203  [Eny 56 |0.0578680 n
Entry 13 00659099 |Entry 53 00793055  |Entry 108 00B58458  |Entry 68 0.1033733 12
Entry 14D (00821372 |Entry 111 |00B39176  |Entry19  |D0BTSO7S  (Entry 163 |0.0842115 13
Entry 144 00789966  |Entry 147 (01002759 [Enty 13 |01048347  [Entry53  |0.1052986 14
.Eﬂﬂy 15 0.0464240  |Entry 7 00530288 |Entry 46 00556326 | Entry 121 .005689!16 15
Jentys 00326252 [Entry 123 00425212 [Entry 149 |00516M2  [Enty4B 00519424 -
Entry 78 06559415 |Entry 21 03414410 |Entry 119 09680037  |Entry 38 1.0071733 7
ey 107 Jooase0ss [enryti0  [oossass [earyrsa  Joosseast ey 21 foosraesz | s 1
5 ¢ >

T FILLMISSING_ VALUES | TRAIN_TEST_SPLIT = NORMALIZE_TRAIN_SET = NORMALIZE_ TEST_SET | FEATURE_SELECTION_REGRESSION

FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(fit) = VALIDATE MODEL[predict) = STATISTICS ACCURACIES

Calculate the statistical metrics for the regression by browsing: “Statistics” - “Model Metrics”

— "Regression Metrics”.

ma_score_data.ekk

File Edit Data Transformation Ana\mcsm Plot

Domain - APD

Probability Distribution FUnctions | classification Metrics

Descriptive Statistics
Canfidence Intervals 3

Hypothesis Testing

Weight Cases
| Random Number Generator

Design of Experiments

Entry 1 0.0593834 Entry 42 0.0646836 Entry 4 0.0648433
Entry 148 01383970 Entry 133 0.1968367 Entry 146 0.2108242
Entry 115 0.0918320 Entry 164 0.0996810 Entry 129 01079874
Entry 86 0.0645061 Entry 149 0.0706385 Entry 5 0.0728075
Entry 87 0.0865315 Entry 85 .0.1275|55 Entry 161 0.1314247
Gouy 148 00551005 ety G4 [0.0760834  [Eaty 161 [0.1348037
fouy 155 00153952 [Enty 103 (00244684 [Entyd0  |0.0259753
Eny47 (00246733 [Ewy17 00319624 [Entiy 116 |0.0438552
Entry61 (00225936 [Entry 140 (00415972 [Entry68 00841771
Eny65 (00439525  [Eniy98 00521968  [Entry 124 |0.0714164
Enty60 (00548319 [Enty80  |00572327  [Entry 156 00674449
Erry68 (00398645 |[EnwyG1  [00402162 |Envry9B  |0.0562203
Eny 13 [00659099  [Enty53  |oo7ssoss ety 108 |0oesedss
Entry 140 0.0821372 Entry 111 0.0839176 Entry 19 0.0875075
Entry 144 0.0789966 Entry 147 0.1002759 Entry 13 0.1048347
Entry 15 0.0464240 Entry 7 0.0530288 Entry 46 0.0556326
Entry 5 0.0326252 Entry 123 0.0425212 Entry 149 0.0516342
Entry 78 0.6559415 Entry 21 09414410 Entry 119 0.9680037
Entry 107 0.0492053 Entry 110 0.0564059 Entry 154 0.0668481

<
T FILL MISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE TEST_SET | FEATURE_SELECTION_REGRESSION

The results will appear on the output spread

] Regression Statistics Metrics

Actual Value Column | Col15 -- score4

Prediction Value Column I Col2 -- kNN Prediction

Execute Cancel

sheet.
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ma_score_data.ekk - & x
File Edit DataTransformation Analytics  Statistics  Plot

Col3(S)  Cold(D)  Col5(5)  Col6(D)  Col7(S)  Col8 (D) Col2(D)  Col3 (D)
User Header i
Entry 1 00503834 |Entry 42 00646836 |Entry 4 00648433 [Entry 12 00711551 0 514273095 |00237082  |7.3624663  |07228803

2 Eniry 143 (01383570 [Entry 133 (01968367  [Enuy 146 [0.2108242  [Entry 84 02426462 a

3 Enmy 115 (00918920  [Enuy 164 [00096810  |Enmy 129 01079674 [Enty 135 |D1352030

4 Entry 86 00645061  [Entry 149 (00706385 [Entry S 00728075 [Entry 3 00777121 3

5 Entry 87 0.0865315  |Entry 85 01276155 |Entry 161 0.1314347  |Entry 133 0.1385466 &

6 Enty 143 (00551005 [Emry a4 01160834  [Entry 161 (01348037 |Enry 133 |0.1438306 B

] Enty 155 [00153852  |Eny 103 |0.0244684  |Entry 40 00259753 |Entry 62 0.0280150 6

8 Entry 47 00246733 [Entry 17 00319624 [Entry 116 (00438552 |Entiy 76 |D.0554472 7

] Entry 61 00225936 [Entry 140 (00415872 [Enuy 68 00641771 [Entry 38 00682909 8

10 Entry 65 00439525 |Entry 98 00521968 [Entry 124 00714164  |Entry 34 00754928 9

1 Entry 60 00548319 [Entry 80 00572327 [Entry156 (00674449 |Entry 137 |D0714676 1

12 Entry 63 00398645  |Entry 61 0.0402162  |Entry 98 00562203 |Entry 56 0.0578690 1

13 Entry 13 00650099 [Entry 53 00793055  [Emry 103 [DOBSB45E  |Entry 69 0.1033733 -

14 Entry 140 (00621372 [Entry 111 |00839176  |Enry 19 00875075 [Entry 163 |D0942115

15 Enty 144 (00789966  [Eny 147 [0.1002759  |Enry 13 0.1048347  [Entry 53 01052986 "

16 Entry 15 00464240 [Entry 7 00530288 [Entry 46 00556326 [Entry 121 |DOSGB986 s

17 Entry 5 00326252 |Enty 123 |0.0425212  |Enty 149 00516342 |Eniry 48 00519424 15

18 Entry 78 06550415 |Enory 21 09414410 [Enry 119 (09680037 [Enery 38 10071733 L

19 Entry 107 00492053 [Entry 110 00564059 [Entry 154 0.0668481 Entry 121 00673432 17

5 < >

T | FILLIMISSING_VALUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(fit) | VALIDATE_MODEL{predict) | STATISTICS ACCURACIES. | (=

Step 13: Reliability check of each record of the test
set

Step 13.a: Create the domain

Create a new tab by pressing the “+” button on the bottom of the page with the name
"EXCLUDE_SCORE4".

Import data into the input spreadsheet of the "EXCLUDE_SCORE4" tab from the output of
the "FEATURE_SELECTION_TRAIN_SET" tab by right-clicking on the input spreadsheet and
then choosing “Import from SpreadSheet”.

ma_score_data.eik - o x

File Edit DataTransformation Analyics Statistics Plat  Help

Col2 (D) Col3 (D) ColS (D) Col6 (D)

-0.3923772 -0.3884531  [-0.4380666

13481476 7310000000 (00230312 01017883

-0.8248734 7040000000 [-0.2774077  |-043B0666
04419321 7040000000 [-0.3884531 |-0.2083138

-0.5691478 7010000000 (0.0557285  |-0.43B0666

(13603626 7140000000 (00230312  |1.2608885

-08296585 14470726  |725.0000000 16658866  |-043B0666
03012153 |0.5450087  |717.0000000 (09440916  |0.7328349

-04751336 (06307104 |7020000000 (03833646  |-043B0666
06529104 |701.0000000 [-0.5550212  |-02755024

-0.1850970 7130000000 (02778193  |-0.43B0666

04299132 7070000000 |-08326247 |-0.4380866

07239145 |703.0000000 [-0.9992028 |-0.4380666
02060254 7040000000 [0.0002058  [-0.0033841

11258900  |721.0000000 (15548413  |-043B0666

15332390 7280000000 [1.4993186  |0.5037455

07141145 7100000000 [-0.0553169 |-0.4380666
0.1140817  |731.0000000 [0.0230312  [-0.4380666

00120245 7130000000 (07220008  |-04380666
20 -06156061  |-0.3894187  |710.0000000 |-0.1108396  |-04380666 v v

< 5 <
AUES | TRAIN_TEST_SPLIT | NORMALIZE TRAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(it) | VALIDATE MODEL{predict) | STATISTICS ACCURACIES | EXCLUDE SCORE4 | (=
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Manipulate the data to exclude the column that corresponds to the “scored4” by browsing:
"Data Transformation” — “Data Manipulation” — “Select Columns”. Then select all the

columns except the “scored”.

"~ ma_score_data.ekk
File Edit

Analytics  Statistics  Plot  Help

Remove Column(s)

Variable Selection  * | piayri Transpase
Sort by Column . Select Column(s)
Fill Missing Column(s) Values

1

Excluded Columns

Execute

—— Included Columns ——

| Col2 — lunch
Col3 -- income
Col5 -- score8
Col6 -- english
Cancel

Cols (D)
== Col4 -- score4
1 -0.2610802  |-0.3923772  |714.0000000 |-0.3884531 -0.4380666
2 -0.8831728 13481476 731.0000000 |0.0230312 0.1017883
3 |-0s2a873a [1040000000 |-02774077 | 04380666
4 -0.4419321  |704.0000000 |-0.3884531 -0.2083138
5 -0.5691478 |701.0000000 |0.0557285 04380666
] [13603626 |1140000000 [00230312 | 1.2608885
7 1.4470726 725.0000000 |1.6658866 -0.4380666
8 (0.5450987 717.0000000 |0.9440916 0.7328349
9 0.6307104 702.0000000 |0.38885646 -0.4380666
10 -0.6529104 | 701.0000000 |-0.5550212 -0.2755024
" -0.1850970  |712.0000000 |0.2778193 04380666
12 (04209132 |707.0000000 |-0.8326347 |-0.4380666
3 07239145 7030000000 |-0.9992028 | 04380666
14 -0.2080254  |704.0000000 |0.0002058 -0.0033841
15 11258900 7210000000 | 15548413 |-0.4380666
16 |1s3s2300  [1280000000 [14993186 05037455
17 -0.7141145  |710.0000000 |-0.0553169 |-D.4380666
18 0.1140817 731.0000000 |0.0230312 -0.4380666
9 [-00120245 [1130000000 07220008 | 04380666
20 -0.6156061 -0.3394187  |710.0000000 |-0.1108396 |-0.4380666

LUES | TRAIN_TEST_SPLIT | NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION

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_SCORE4" tab by right-clicking on the input spreadsheet and then choosing

“Import from SpreadSheet”.

ma_score.data.ekk

File Edit Data Transformation Ana\wsw Plot  Help

Col2 (D) Col2

03923772 03884531  |-04380666
13481476 |0.0230312  |0.1017883

Col3

Col4

08248734 |-02774077  |-0.4380666
04419321 03884531 |-0.2983138

0.S691478 00557285 | -0.4380666

413603626 00230312 |1.2608385

14470726 (16658866  |-0.4380666

05450987 (09440016 (07328349

06307104 (03888646 [-0.43B0666

06529104 [-0.5550212  |-0.2755024

01850970 03778103 |-0.4380666

04299132 |-0B326347  |-04380666

07239145 [-0.9992028  |-0.4380666
02080254  |0.0D02058  |-0.0033841

11258900 15548413 |-04380666

.|.533?390 14993186 |0.5037455

07141145 |-0.0553160 | -0.4380666

01140817 (00230312 [-0.4280666

00120245 07220008 | -0.4380666

-0.3394187  |-0.1106396  |-0.4380666 -

5 <
IN_TEST_SPLIT | NORMALZE TRAIN_SET | NORMALIZE TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE SELECTION_TRAIN_SET | FEATURE_SELECTION TEST_SET | TRAIN_MODEL(fit) | VALIDATE MODEL{predict) | STATISTICS ACCURACIES | EXCLUDE SCORE4 | DOMAIN

Create the domain by browsing: “Statistics” = “Domain APD".
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"~ ma score data.ekk
File Edit Data Transformation  Analytics

Model Metrics

Plot  Help

Probability Distribution Functions

NovaMechanics Ltd

Descriptive Statistics
Confidence Intervals 3
Hypothesis Testing El Domain - APD X
Weight Cases
1 Random Number Generator
=) Design of Experiments. il e e
e s I —
-0.2670802  [-0.3923772  |-0.3884531 -0.4380666
2 02831728 [1.M481476  [0.0230312  |0.1017883 APD=d+Zo . Z=
3 01072294 | 08246734 | 02774077 |-0.4380666
4 -0.2410127  |-04419321 -0.3884531 -0.2983138
5 01135131 -0.5691478 | 0.0557285 -0.4380666 - -
¢ 0742049 13603626 [DO205IZ |1 260085 Perform Computations | CPU (double precision) -
7 -0.8296595 | 14470726 16658366 -04380666
s 03012153 05450997 08440916 07326348
] -04751336  |0.6307104 0.3888646 -0.4380666
10 03342557 -06529104 |-0.5550212  |-0.2755024 -
11 -0.3346611 |-0.1850970 |0.2778193 -0.4380666
12 -0.2543911 -04299132  |-0.8326347 04380666 E)(eCUte | | CanCEI
3 05403090 | 07239145 | 09992028 | 04380066
14 0.2004724 -0.2080254  |0.0002058 -0.0033841
15 -0.8564162 1.1258900 1.5548413 04380666
16 06156061 15332390 14993186 05037455
17 -0.6758086 |-0.7141145 |-00553169 |-D.4300666
18 05467145 01140817 00230312 |-0.4380666
19 -0.0269594 |-0.0120245  |0.7220008 -0.4380666
20 -0.6156061 -0.3894187 0.1108396 04380666
IN_TEST_SPLIT | NORMALIZE_TRAIN_SET = NORMALIZE_TEST_SET = FEATURE_SELECTION_REGRESSION = FEATURE_SELECTIO
The results will appear on the output spreadsheet.
ma_score_dataeki - a8 x
File Edit Data Transformation  Analytics  Statistics  Plot  Help
Co2 (D) Col3 (D)  Cold(s) Cols Colé Col? ¢
User Header =
03923772 03884531 |-04380666 ) 15191195 |relinkle
2 1.3481476 100230312 101017883 2 '1-5'9”95 reliable
3 -0.8248734  |-0.2774077  |-0.4380666 3 15191198 reliable
4 oanont |03easit 02083138 1 -
5 -0.5691478  |0.0557285 -0.4380666 &) 15191195 reliable
] 13603626 [00230312 |1.2606885 2 15191195 |reliable
7 1470726 16656866 |-0.4380666 6 15191195 |reliable
L] 05450367 (05440916 (07326349 7 15191195 |reliable
9 Jossomios o3ssesse  |-04380666 8 15191195 |reliable
10 06529104 |-05550212 |-02755024 9 15191195 | reliable
" [o18s09m0Joarratea | -0aze0ese 10 15191195 |reliable
12 04209132 |08326347 |-04380666 " Py Te————
13 -0.7239145 -0.9992028 -0.4380666 12 15191195 reliable
14 -0.2080254  |0.0002058 -0.0033841
= P e Pprrar 13 15181195 | reliable
16 1.5332390 1.4993186 0.5037455 i 15191195 refisble
7 R E 15191195 |reliable
18 01140817 00230312 |-0.43B0666 16 15191195 | reliable |
19 -00120245 (07220008 |-0.4380666 17 15191195 | reliable ‘
2 08156061 |03894187 |-0.1108396 |-04380866 - 8 15191195 |reliable I !

IN_TEST_SPUIT - NORMALIZE_TRAIN_SET | NORMALIZE_TEST_SET = FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(fit) | VALIDATE_MODEL( predict)

Step 12.b: Check the test set reliability

Create a new tab by pressing the “+" button on the bottom of the
"EXCLUDE_SCORE4_TEST_SET".

STATISTICS_ACCURACIES | EXCLUDE_SCORE4 | DOMAIN | (=

page with the name

Import data into the input spreadsheet of the "EXCLUDE_SCORE4_TEST_SET" tab from the
output of the "FEATURE_SELECTION_TEST_SET” tab by right-clicking on the input
spreadsheet and then choosing “Import from SpreadSheet”.
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ma_score data.ckk = o x
File Edit DataTransformation Analytics Swatistics  Plot  Help

Col2 (D) Col3 (D) Cold (D) Col5 (D) Col2 Col3 Cold Col5. Col6 Col7

User Header User Header
-0ABGETIS | 708.0000000 |-0.5550212
2 33072318 7390000000 |2.7208179 2
3 1.5851302 -0:9201003  |684.0000000 |-1.7209978 |0.6010545
4 0.1603374 09914742 |715.0000000 |0.0002058 -0.4380666 3
5 07962137 23416350 7240000000 | 11106587 |-04300666 | 4
[ -0.8497270  |2.4322543 731.0000000 |2.4987271 -0.2446588 5
g 6
3 7
9 8
9

-0.4380666
-0.4380666

04483769 |-0.1802894  |708.0000000 |0.0230312  |-04380666
05219576 |-0.7102314 7100000000 |-D.1108396 |-0.4380666
06356736 |-D.2707087 |729.0000000 (04999100 | -0.4380666

10 -0.8162812 00952212 720.0000000 .05654T8( .'U‘HSW |
-0.2533275  |710.0000000 |-0.3329304 |-0.3313588 10
00504851 729.0000000 |0.3333419 -0.4380666

09763005 6880000000 |-1.2768162 |-04380666 |

726366 707 0onnaon In 7930008 |n azansas ||~

<

RAIN_SET | NORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODELLfit) | VALIDATE_MODEL{predict] = STATISTICS_ACCURACIES | EXCLUDE_SCORE4 | DOMAIN | EXCLUDE_SCORE4_TEST SET (=

Filter the data to exclude the column that corresponds to the “score4” by browsing: “"Data
Transformation” — “Data Manipulation” — “Select Columns”. Then select all the columns
except "scored”.

ma_score_data.ekk
Normalizers

d Remove Columnis)
Split

Variable Selection | patr Transpose

Sort by Column

Fill Missing Column(s) Values ~ Select Column(s) X
Excluded Columns Included Columns
Col4 -- score4 . Col2 -- lunch
Col3 - income
. Col5 -- score8
Coal6 -- english
Col3 (D) Col5(D)  Col6 (D)
<
05085794  |-04366795 (7020000000 |-05550212 |-0.4380666
10236454 33072318 [739.0000000 (27208179  |-0.4380666
1.5851302 -0.9201003 684.0000000 (-1.7209978 0.6010545 s
01603374  |-0.9914742 |715.0000000 |0.0002058  |-0.4380666
07962137 23416350  [724.0000000 |1.1106597  |-0.4380666
-0.8497270 24322543 [731.0000000 (24987271  |-0.2446588
04483769 |-0.1802894 [708.0000000 (00230312  |-0.4380666 Execute Cancel

-0.5219578  |-0.7102314  [710.0000000 |-0.1108396 |-0.4380666
-0.6356736  |-0.2707087 '729.0000000 04339100 -0.4380666
-0.8162812 |0.0952212 720.0000000 |0.6664781 -0.4380666
0.1737156 -0.2533275 .710.0000000 -0.3329304 |-0.3313588
-0.8029028  |-0.0504851 [729.0000000 (0.333341% -0.4380666
0.5750657 -09789005 |688.0000000 |-1.2768162 |-0.4380666

03376344 |_nazIeaes lanzonnonnn [n7aa0nne | nazensas

<
RAIN_SET | NORMALIZE_TEST_SET = FEATURE_SELECTION_REGRESSION = FEATURE_SELECTION_TRAIN_SET

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_SCORE4_TEST_SET" tab by right-clicking on the input spreadsheet and then
choosing “Import from SpreadSheet”.
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ma_score_data.ekk

File Edit Data Transformation  Analytics Statistics

Plot  Help

Co2(D)  CoB(D)  Cod(D)  Cols(D)

-0.4866795 5550212 |-0.4380666
2 33072318 27208179 -0.4380666
3 -0.9201003 1.7209978  |0.6010545
4 09914742 |00002058 |-0.4380666
5 2.3418350 1.1106597 -0.4380666
6 24322543 124987271 -0.2446588
7 -0.1802894  |0.0230312 -0.4380666
] 07102314 01108396  |-0.4380666
9 02707087 04999100 |-0.4300666
10 0.0952212 0.6664781 -0.4380666
" -0.2533275  |-0.3329304 |-0.3313588
12 -0.0504851 03333419 -0.4380666
13 -0.9789005 -1.2768162 -0.4380666
44 N AT IR .r\ TN ._n ANREA.

ORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION

<
FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET | TRAIN_MODEL(fit) | VALIDATE_MODEL(predict) | STATISTICS ACCURACIES | EXCLUDE_SCORE4 | DOMAIN | EXCLUDE_SCORE4_TEST_SET | RELIABILITY | (v

NovaMechanics Ltd

Col6 Col? colg

5

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

ma_score_data.ekk
File Edit Data Transformation

Regression

Classification

Clustering

Anomaly Detection

Col2 (D)

-0.5085794

Col3 (D)

04866795

»

b
v

»

-0.555021

Statistics  Plot  Help

Col4 (D) Col5 (D)

2 |-0.4380666

2 10236454 (33072318 |27208179  |-04380666
3 15851302 |-0.9201003 |-1.7200978 |D.6010545
4 0.1603374 .'0.9‘5‘4742 .0 0002058 .<U 4380666
5 -0.7962137  |2.3418350 1.1106587 -0.4380666
3 -0.8497270  |2.4322543 24987271 -0.2446588
7 -0.4483768  |-0.18028%4  |0.0230312 -0.4380666
8 -05219578  |-0.7102314  |-0.1108396  |-0.4380666
9 06356736 |-0.2707087  |0.4999100  |-0.4380666
10 08162812 (00952212 |0.6664781  |-DA380666
" 0.1737156 .'02533275 .'03329304 .4133!3583
12 -0.8029028 |-0.0504851 |0.3333419 -0.4380666
13 0.5750657 -0.9789005 |-1.2768162  |-0.4380666
14 n2278214|.na738286  In7a300ne | azensss

<

>

ORMALIZE_TEST_SET | FEATURE_SELECTION_REGRESSION | FEATURE_SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET

The results will appear on the output spreadsheet.
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Existing Model Execution

Description

Model Input
Header ->
district >
municipality
expreg  ->
expspecial
expbil  ->
expocc  ->
exptot  ->
scratio  ->

Model (from Tab: )DOMAIN

Type = APD Model

Datatype
Double

-> Double
Double

-> Double
Double
Double
Double
Double

V| Transfer Column(s) to Output

—— Excluded Columns ——

Execute

— Included Columns ——

Col2 -- lunch
Col3 - income
Cold -- scored

Col5 — english

Cancel
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T - 8 x
File Edit DataTransformation  Analytics  Statistics  Plot  Help

colt Col2(D)  Col3(D)  Col(S) ColS(D) Col6(D)  Col7 (D)  Cold(D)

0ABGETSS |05550212  |-04300665 03128797 15191195 |reliable 05085794 | 04866795 | 05550212 04390656

pIOTENE [ZT20ANTS | 04380656 08034727 15191195 |reliable 0236454 (33072318 27208179 04380666

0920003 |'11209878  [060104 0.5117845 1.5191195 reliable 1.5851302 -0.9201003 -1.7209973 0.6010545

-0.9914742  |0.0002058 -0.4380666 -~ i 1

PEVITra s pyreree 03513367 15191195 |reliable 01603374 |-0.9914742 00002056 04330666

a0 s s |oamee agsise 15191195 |relable 07962137 [23418350 11106557 04330665

oaansTes | one0zeoa [onzaunz | 04300666 03230661 15191195 |reliable 08497270 24322543 24987271 02446588

-0.5219578  |-0.7102314  |-0.1108396  |-0.43B0666 0.0886498 1.5191195 reliable -0.4483769 -0.1802894 | 0.0230312 -0.4380656

0356736 | 02707087 (04999100 |-0.43680866 01389370 15191195 |reliable 05219578 | 07102314 | 0110839 | 04380666

08162612 00952212 [0.6664A1  |-0.4380666 01267051 15191195 |reliable 05356736 |-02707087 04999100 04380666

02533275 |-03329304  |-0.3313588 02557666 |1.5191195 |reliable 08162812 (00952212  |0:6664781  -D.4380666

00504851 03333419 |-043B0656 03071865 |1.5191195  |reliable 01737156 |-02533275 | -03329304 03313588

OS7E9005 |-12768162 _|-0AJ606E6 02196993 15181195 |reliable 08029028 | 00504851 03333419 | -0.4380666
i " ammaas |namimss InTrnma lnasaness sl - | | ] -
ERMNJZ&TEETSH FEATURE_SELECTION_REGRESSION | FEATURE SELECTION_TRAIN_SET | FEATURE_SELECTION_TEST_SET A TRAIN_MODEL(fit) = VALIDATE MODEL(.predict]  STATISTICS ACCURACIES | EXCLUDE SCORE4 A DOMAIN | EXCLUDE_SCORE4_TEST_SET | RELIABILITY (=

There are 3 unreliable samples in the test set.
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Final Isalos Workflow

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

IMPORT

EXCLUDE | DOMAIN

VALIDATE_ MODEL predch

RELIABILITY
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