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Purpose and Overview

Xarang - A Real Time Machine Learning Platform

Although machine learning algorithms are widely used in extremely diverse
situations, in practice, one or more major limitations almost invariably appear
and significantly constrain successful applications. Frequently, these problems
are associated with large increases in the rate of generation of data, the quantity
of data and the number of attributes (variables) to be processed. Increasingly,
the data situation is now beyond the capabilities of conventional data mining
methods.

The term “Real Time” is used to describe how well a machine learning algo-
rithm can accommodate an ever increasing data load instantaneously. However,
such real time problems are usually closely coupled with the fact that conven-
tional algorithms operate in a batch mode where having all of the relevant data
at once is a requirement. Xarang as a real time machine learning toolbox has
the following characteristics, independent of the amount of data involved.
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. Incremental learning (Learn): immediately updating a model with each
new observation without the necessity of pooling new data with old data.

. Decremental learning (Forget): immediately updating a model by exclud-
ing observations identified as adversely affecting model performance with-
out forming a new dataset omitting this data and returning to the model
formulation step.

. Variable addition (Grow): Adding a new attribute (variable) on the fly,
without the necessity of pooling new data with old data.

. Variable deletion (Shrink): immediately discontinuing use of an attribute
identified as adversely affecting model performance.

. Distributed processing: separately processing distributed data or segments
of large data (that may be located in diverse geographic locations) and
re-combining the results to obtain a single model.

. Parallel processing: carrying out parallel processing extremely rapidly
from multiple conventional processing units (multi-threads, multi-processors
or a specialized chip).
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Introduction

1.1 What is Xarang

1.2 What can you do with Xarang
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Project in Xarang

The Project tab is the first screen of Xarang. We can create a new project, open
or save an existing project, or merge multiple projects. Projects are stored as a
set of files.
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& Project ] Data 5 Learner \ Explorer @ Modeler X Predicor @ Deplay
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Project: ‘

BiOada

Data Science in Genomics

2.1 Creating a new project

1. To create a new project, click "New" project icon.
[

2. Select a folder.

w

. Enter project name in the "File name" box.

4. Click "Save".
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% Save As
[C) = 1 L « biomarkersai » microRNA » GSET3002 » eriginal » breast-cancer v ¢ Searchbreast-cancer »
Organize v New folder = - @
A Name ’ Date modified Type Size

% Homegroup
No items match your search.
18 This PC
% Desktop
&/ Documents
8 Downloads
 HT-CTa00 FOTCTR
i Music
&| Pictures
8 Videos
s Local Disk ()

4 Libraries
[ Documents
o) Music V
File name: | GSE3002.ilm .
Save astype: | Project (*.ilm) v

= Hide Folders Cancel

2.2 Opening an existing Project

1. To open an existing project, click on the Open icon.

2. Select the project file (e.g., GSE73002.ilm) click the Open button.

3. Click the "Open" button.
(] Open

4 ) « biomarkersai » microRNA + GSET3002 » original » breast-cancer v ¢ Searchbreast-cancer »
Organize v New folder =~ [ @
WinNBQ A Name ’ Date modified Type Size
WinNBQ 3.4 - e .
] GSE3002.m 2018-02-16 10:16... _ ILMFile K8
Xarang

& Homegroup

1% This PC
& Deskiop
/| Documents.
i Downloads
T HT-CT800 FOTCTF

U Music
= Pictures
8 Videos
iy Local Disk (C9)
v
File name: | GSE73002.ilm w| | Projects (%.ilm) M

2.3 Saving a project

1. To save an existing project under a different name, click on the Save icon.

=

2. Type a new project name (e.g., NewModel) and click OK.
Save As

2
Please enterthe project name

Cancel

NewNMode!
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2.4 Merging two projects

1. To merge two or more existing projects, click on the Merge icon.

1

2. Click on the Open Folder icon to open "Browse For Folder" & dialogue
box.

3. Select the folder that contains the projects you would like to merge and
click OK.
a Merge Projects - oIEM

B9 | v | New Project Name: »

Browse For Folder

b GSEB4333 ~
> | GSE6E306
> GSET0425
3 GSET2967
4 GSET3002
4 ! original
bre

> L prostate
> i GSET6462
> ). GsEse2e
images
> L. Reading
Protein

Make New Folder Cancel

CAGEQ! i\microRNA\GSET:

B | | MewProject Name:  merged_2 [
G5E73002_Alm

GSE73002_B.ilm

Ci\Datasets\Credit\ |

4. Check the boxes next to the files you would like to merge. To select all
files, you can click "Select All " button .

5. To merge the selected projects, click "Start B" button . You can stop the
merger by clicking "Stop B" button at any time.

6. merged2.ilm is the newly merged project.
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L4

¢

Search breast-cal

ncer »
- O e

Date modified

2018-02-16 10:27
2018-02-16 1

2018-02-16 10:32 ..

Open
4 « original » breast-cancer
Organize v New folder
A Name
1% This PC a
= e | GSE73002_Adlm
B Deskiop P
- | GSE73002_B.ilm
| Documents —
[l merged_2.im
18 Downloads
[ HT-CTBOO0 FOTCTF
W Music
£ Pictures
H Videos
Local Disk (C)
A Libraries
[ Documents v o<

File name: merged_2.iim

v

Projects (*lm)

Cancel
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Data in Xarang

The Data tab allows you to load data from local files, databases, or the Cloud.
& Xarang[GSE73002.ilm] = =
| oeroject | UTBata " i Leamer | \ Explorer | ® Modeler | & Predictor | @ Deploy |

e = EEE

Data GSET2002.iIm ‘ B ‘ .

3.1 File
1. To load a local dataset, click the Open File = button.
2. Select the data file.
3. Click Open.
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& Xarang[GSE73002ilm] -
Project | 1Data | i Leamer | \ Explorer | ¥ Modeler | A Predictor | & peploy |
Data File: }r \GEO! \GSE73002_breast_cancer.train.csv
i £ hsa-miR-4783-3¢ hsa-mil i
1876425 B.651167 5.051309 6.796376 13.71886 822059 12.71636 5.680874 6.163979
1876427 9.11246 8.549548 7190443 13.31739 8.13832 12.60987 5.116076 7157032
1876428 5.435894 5.556254 7449193 1416441 8091199 12.78285 5.899 6.950449
1876429 8.458979 8.897826 7.310657 13.47416 7.82359 12.17858 9.646892 6771309
1876430 8.62834 B.987145 6.677789 13.39477 8.459085 13.03032 5.101669 6.84856
1876431 8.92551 8.95489 7.692006 1368114 8.388326 13.16057 9.384966 6.716098
1876432 5.328325 5.247807 7.138846 14.01279 7714129 1155853 5.719329 6.097628
1876433 8.653539 8.289276 7.396927 12.57289 827291 13.12131 5.431019 8.55323
1876437 7.976727 8.182042 6.681544 1148957 8.023083 14.3661 5.648237 7.370073
1876438 8.362527 8.715057 6.524507 13.0686 7.99409 12,5294 8.705749 6.518305
1876439 5110463 5.07073 7.105684 13.87262 8374212 12.52688 5.409822 7.2505%
1876441 8.261886 9.020363 6.867811 13.22965 7.799739 12.60262 9.505303 6.545929
1876442 10.05067 5.406485 7.757532 1414314 8.570689 12.36004 5.273005 6.644682
1876443 9.667789 942463 7.697715 13.60557 9.151859 8.507047 12.43994 5.619081 6.171601
1876446 5411946 5.185084 7.568458 14.64995 5.329148 8.074501 1305857 5.068426 7.382524
1876447 8.798788 8742432 6.407903 13.44173 8.493637 7.33468 11.98914 5.190237 6.97578
1876449 5.989674 5.720611 8.328921 14.32419 5.259361 8.550528 12.63676 5.643961 6.955666
1876450 5.499095 9.755453 7.715518 14.13907 9.315679 8.373251 1282136 5.970511 6.74391
1876451 5.026791 5.615182 7413162 14.19006 5.1558 749616 11.33785 5.504745 6.584494
1876452 9.928274 9.594193 7.964289 15.1328 9.74538 8.932371 1150529 5.65484 6.630105
1876454 5472902 5.797751 7.769321 13.70424 5.922887 797158 13.30747 10.03412 6.716614
1876455 9.32481 5.692487 7.641259 13.6208 8.972921 8.669937 13.57547 B8.919545 7.17508
1876457 5.208461 8.700366 7.715806 1358448 5.678354 8.790678 12.18102 5.428689 7.698641
1876458 9.743966 9.688868 6.989293 14.67 8.747888 8423214 1266583 9.867255 6.433856
< >
Data Source: File GSE73002.ilm ‘ = |

3.2 Folder

1. To load more than one dataset, click the Open Folder & button.

2.
3.
4.

Click Open button = and select the folder that contains data files.

Select one or more files.

Click OK.
e

Xarang[GSE73002.ilm]

[ Project

"] Data ‘

eamer | \ Explorer | ¥ Modeler | " Predictor | ¢ Deploy |

Dataset: ‘

Multiple Files

reast_cancer htm

SE73002_breast_cancer_train.
[ ] esE7301.gif
[] GSE7307.jpg

Data

GSE73002.lm

&l
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3.3 Database

1. To load data from a database, click the Open Database & button.

2. Enter the DSN, User ID/ Password (if needed) in the related fields and
click €.

3. Select one or more tables from the list. All tables must have the same
schema.

4. Click OK.
57 Database - " IEH

DSN: User ID: Password: Catalogue. Owner:

| DSN=GEOG4 I ][ | |ge0.dbo | 8

(@ Tables () 50L Seript pEA
[] GSE57225_rarget ~
[] see0967
[] GSEB9967_genes
[] GSEBSET_target
[] GSET3002_breast_cancer_test

GSET3002_breast_cancer_train

[] ILMNProbes. ~

~
geo_accession  hsa-miR-1307-3p  hsa-miR-4532 hsa-miR-4783-3p  hsa-miR-8073 hsa-miR-1233-50  hsa-miR-6787

3 7.826695 14.32252 9.315201 6.367992 11.83945 9.210176
1876425 8.651167 13.71886 9.05130% 6.796376 12.71636 9.09567
1876427 9.11246 13.3173% 8.549548 7.190443 12.60987 9162703
1876428 9.435894 14.16441 9.556254 7.449193 12.78285 9.247772
1876429 8.458979 13.47416 8.897826 7.310657 12.17858. 9067359
1876430 8.62834 13.39477 8.987145. 6.67778% 13.03032 9119116
1876431 8.92551 13.68114 8.95489 7.692006 13.16057 9.258071
1876432 8.828325 14.0127% 9.247807 7.138846 11.55853. 9.262071 v

< >

5. You can also enter, save or load SQL script for extracting data.
= Database = =

DSN: User ID: Password: Catalogue.Owner:

| DSN=GEO64 1| 1| | |ge0.dbo | 8

) Tables  ® 5QL Seript [ ="

select * from GSE73002_breast_cancer_train

geo_accession  hsa-miR-1307-3p  hsa-miR-45 hsa-miR-4783-3p hsa-miR-B hsa-miR-1233-5p  hsa-miR-6787 2
» 7.826695 14.32252 9.315201 6.367992 11.83945 9.210176
1876425 8.651167 13.71886 9.051309 6.796376 12.71636 9.09567
1876427 9.11246 13.3173% 8.549548 7.150443 12.60987 9.162703
1876428 9.435894 14.16441 9.556254 7.449193 12.78285 9.247772
1876429 8.45897% 13.47416 8.897826 7.310657 12.17858 9.067359
1876430 8.62834 13.39477 8.987145. 6.67778% 13.03032 9.119116
1876431 8.92551 13.68114 8.95489 7.692006 13.16057 9.258071
1876432 8.828325 14.01279 9.247807 7.138846 1155853 9.262071 v
< >

3.4 Cloud
1. To load data from the cloud, click the Open Cloud # button.
2. Enter the AWS Access Key and AWS Secret Key.

3. Click the Connect button.
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. Select a Bucket.
. Select a Folder.

4
5
6. Select one or more files. All files must have the same schema.
7

. Click OK.
e

AWSAccessKey:
amazon P Y

Cloud o B

| [@8 comneet |

Bucket: |ilm-cloud P[] c=e75002 bresst_cancer_testcsv
& fimcloud [[] G5E73002_breast_cancer_train.csv

s e

Selected Files Count = 1
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Learner in Xarang

1. Select "Target" variable.

2. Click © to guess the type of each variable. You can change the type of
variable by right clicking on that variable.

3. Select "Ignore" if you would like to exclude a variable from the learning
process.

4. You can also load a saved schema file by clicking on =.
Xarang[GSE73002.ilm] - DO
i Leamer | \ Explorer | @ Modeler | & Predictor | & peploy |

Target:

eret cancer d | D ]im

Schema: =N¢) [ Decremental

hsa-mir-1307-3p 125 Numeric
hsa-mir-4783-3p B string
hsa-mir-8073 List

hsa-mir-4532 (3 Ignore
hsa-mir-6787-5p
hsa-mir-6861-5p
hsa-mir-1233-5p
hsa-mir-4675.

hsa-mir-92a-2-5p
hsa-mir-6756-5p
hsa-mir-1228-5p
hsa-mir-6766-5p
hsa-mir-4758-5p
hsa-mir-6802-5p
hsa-mir-6769a-5p
hsa-mir-4419b

hsa-mir-6784-5p
hsa-mir-4428.

hsa-mir-342-5p
hsa-mir-885-3p
hsa-mir-8059.

hsa-mir-1238-5p

zzzzzz2z2z2zz2z2zZ2zz2zZ2ZzZ2z2Z

Learner

5. Click the Start Learner button. &

6. Stop the process any time by clicking the Stop button H

11
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& Xarang[GSE73002.lm] - - IEH
Project | lpata | Leamer | \ Explorer | ¥ Modeler | X Predictor | & Deploy |
Target:
e J I > | =
Schema: =0 [ becremental

Variable Type ~ Count SumX Sumy SumXY A

hsa-mir-1307-3p N hsa-mir-4299 hsa-mir-4730 3180 | 11073.047116... 28569.55415 | 94162.009422... | 326«
hsa—m\'r—ﬂssﬂp N hsa-mir-6858-.. hsa-mir-4317 3180 | 26082.088826 | 8956.6315705... | 75669.433707... | 259:
hsa-mir-8073 N hsa-mir-197-5p | hsa-mir-4261 3180 | 23823.218595... | 9490.4312665... | 73751.278737... | 230¢
hsa-mir-4532 N hsa-mir-6787-... MSH""\-F‘ISS'SD 3180 | 26572.039734 | 10742.7873992 | 92295.285359... | 337
hsa-mir-6787-5p N hsa-mir-6717-... hsa-mir-320c 3180 18207.95712 | 11811.1918142 | 73600.684353... | 240(
hsa-mir-6861 -5p N hsa-mir-1307-.. hsa-mir-1343-... 3180 | 20176.460186 | 19493.607815 | 127653.08907... | 607¢
hsa-mir-1233-5p N hsa-mir-6858-... hsa-mir-320b 3180 | 26082.088826 | 13458.4306891 | 112314.27287... | 465¢
hsa-mir-4675 N hsa-mir-3652 hsa-mir-4652-... 3180 | 17651.779029 | 9531.6785507... | 55911.308720... | 144!
hsa-mir-92a-2-5p N hsa-mir-15b-5p | hsa-mir-4538 3180 | 9721.1870189... | 9852.3426383... | 36264.825674... | 771
hsa-mi \.7'6755'59 N hsa-mir-4532 hsa-mir-6756-... 3180 | 37819.793448 | 26387835696 | 315909.50815... | 324(
hsa-mir-1228-5p N hsa-mir-146a-... hsa-mir-3605-... 3180 | 9539.4763515... 9234.9866194 | 35117.338561... | 764!
hSE'WH.F5765'SD N hsa-mir-6858-... hsa-mir-320d 3180 | 26082.088826 | 10426.299679... | 87643.167455... | 326!
hsa-mir-4758-5p N hsa-mir-6729-... hsa-mir-6742-... 3180 | 39988.818160... 15603.293363 | 195189.40452... | 122}
hSE'WH‘FﬁSﬂZ'SD N hsa-mir-1307-.. hsa-mir-4758-... 3180 | 20176.460186 | 27358.405775... | 177151.15526... | 113:
hsa-mir-6769a-5p N hsa-mir-4515 hsa-mir-320c 3180 | 13162.855749... | 11811.1918142 | 56097.312238... | 166«
hsa-mir-4419b N hsa-mir-4515 hsa-mir-320b 3180 | 13162.855749... | 134584306891 | 62949.687282... | 200¢
hsa-mir-6784-5p N hsa-mir-4515 hsa-mir-320e 3180 | 13162.855749... | 9779.2163157... | 49321.108774... | 145"
hsa-mir-4428 N hsa-mir-4515 hsa-mir-320d 3180 | 13162.855749... | 10426.299679... | 52056.409137... | 156¢
hsa-mir-342-5p N hsa-mir-4727-... hsa-mir-4299 3180 | 13145.0730264 | 11073.047116... | 53139.308991... | 152}
hSE'WH‘F&SS':;p N hsa-mir-8073 hsa-mir-1247-... 3180 | 18582.975499 | 19886631499 | 118692.61353... | 492:
hsa-mir-8059 N hsa-mir-4783-... hsa-mir-6742-... 3180 | 19816.954327... 15603.293363 | 101006.78232... | 386¢ v
hsa-mir-1238-5p N v|l< >

Learner | 100% | 6sec. | GSE73002.ilm

7. You can rollback the learning (called forgetting) by checking the Decre-
mental checkbox and then clicking the Start button again.

< Xarang[GSE73002ilm] - o IEN
i Project | /Ipata |[ % Leamer | \ Explorer | @ Modeler | &, predictor | € Deploy |
Target: Count= 3180
- I > | =
Schema: =0

Variable Type ~ X Y Count Sumx sumy Sumxy e

m hsa-mir-4299  hsa-mir-4730
hsa-mir-1307-3p N hsa-mir-6858-.. hsa-mir-4317 o o o o
hsa-mir-4783-3p N hsa-mir-197-5p | hsa-mir-4261 o o o o
hsa-mir-8073 N hsa-mir-6787-... hsa-mir-185-5p o o o o
hsa-mir-4532 N hsa-mir-320b hsa-mir-1247-... o o o o
hsa-mir-6787-5p N hsa-mir-4259 hsa-mir-221-3p o o o o
hsa-mir-6861-5p N hsa-mir-1307-... hsa-mir-1343-... o o o o
hsa-mir-1233-5p N hsa-mir-6858-... hsa-mir-320b o o o o
hsa-mir-4675 N hsa-mir-6756-... hsa-mir-1343-... o o o o
hsa-mir-92a-2-5p N hsa-mir-464; hsa-mir-4732: o o o o
hsa-mir-6756-5p N hsa-mir-4532 hsa-mir-6756-... o o o o
hsa-mir-1228-5p N hsa-mir-146a-.. hsa-mir-3605-.. o o o o
hsa-mir-6766-5p N hsa-mir-4317 hsa-mir-4652-... o o o o
hsa-mir-4758-5p N hsa-mir-614 hsa-mir-25-3p o o o o
hsa-mir-6802-5p N hsa-mir-4515 hsa-mir-320c o o o o
hsa-mir-6769a-5p N hsa-mir-4515 hsa-mir-320b o o o o
hsa-mir-4418b N hsa-mir-4515 hsa-mir-320e o o o o
hsa-mir-6784-5p N hsa-mir-4515 hsa-mir-320d o o o o
hsa-mir-4428 N hsa-mir-4727-... hsa-mir-4299 o o o o
hsa-mir-342-5p N hsa-mir-8073 hsa-mir-1247-... o o o o
hsa-mir-885-3p N hsa-mir-4299 hsa-mir-6717-... o o o o
hsa-mir-8059 N hsa-mir-130a-.. hsa-mir-6742-.. o o o o )
hsa-mir-1238-5p N v« >

Learner 100% Gsec GSE73002.ilm ‘ - |
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Explorer in Xarang

The Explorer tab allows you to explore the data statistical analysis and visual-
ization techniques.

= Xarang[GSE73002.ilm] = &
| ‘i project | Ulpata | i reamer |\ Explorer | @ Modeler | & predictor | @ Deploy |
breast cancer ~
hsa-mir-103a-3p
hsa-mir-107
hsa-mir-1228-5p hsa-mir-1228-5p
hsa-mir-1233-5p hsa-mir-1233-5p
hsa-mir-1238-5p hsa-mir-1238-5p
hsa-mir-1246 hsa-mir-1246
hsa-mir-1247-3p hsa-mir-1247-3p
hsa-mir-126-3p hsa-mir-126-3p
hsa-mir-1307-3p hsa-mir-1307-3p
hsa-fair-130a-3p hsa-ir-130a-3p
hea-mir-1343-3p hsa-mir-1343-3p
hsa-mir-140-3p hsa-mir-140-3p
hsa-mir-146a-5p hsa-mir-146a-5p
hsa-mir-15a-5p v | |hsa-mir-15a-5p v
Univariate | Correlation | Hypothesis Testing | ANOVA | Test of Independence | Factor analysis|
Variable Count Sum Mean Variance StDev o Skewness Kurtosis

4.0844

Univariate ‘ 1 GSE73002lm ‘ = ‘

e Univariate (descriptive statistics)
e Bivariate (inferential statistics)

e Multivariate (factor analysis)

5.1 Univariate

Univariate data analysis explores attributes (variables) one by one using statisti-
cal analysis. Attributes are either numerical or categorical (encoded to binary).

1. Select the Univariate tab.

2. Select one or more variables from the Variable 1 list.

13
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3. To view only Binary or Numeric variables, click All, then Binary or Nu-

meric.
P

Xarang[GSE73002.ilm]

. Project | Jpata | % Leaner |\ Explorer | @ Modeler | & precictor | & Deploy |

- cHEN

breast cancer

hsa-mir-15a-5p

Al

=

breast cancer
hsa-mir-103a-3p
hsa-mir-107
hsa-mir-1228-5p
hsa-mir-1233-5p
hsa-mir-1238-5p
hsa-mir-1246
hsa-mir-1247-3p
hsa-mir-126-3p
hsa-mir-1307-3p
hsa-mir-130a-3p
hsa-mir-1343-3p
hsa-mir-140-3p
hsa-mir-146a-5p
hsa-mir-15a-5p

Univariate | Correlation | Hypathesis Testing | ANOVA | Test of Independence | Factor Ana

lysis

Variable Count sum Variance ~
breast cancer 0.216849 0.46567
hsa-mir-103a-3p 9880.66 4.0844 2.02099
hsa-mir-107 3180 10189.37 403717 2.0097 62.71% 071
hsa-mir-1228-5p 3180 37313.02 0.2564 0.50636 4.32% 0.8
hsa-mir-1233-5p 3180 35793.15 11.2557 114236 1.06881 9.50% 0.94
hsa-mir-1238-5p 3180 18638.24 5.86108 1.06906 1.03395 17.64% 0.72
hsa-mir-1246 3180 14978.86 471033 8.51288 291768 61.945 0.59 -
hsa-mir-1247-3p 3180 19886.63 6.25366 0.569432 0.754607 12.07% 0.8 0.1
hsa-mir-126-3p 3180 9058.02 284843 271116 1.64656 57.81% 0.41 0.48
hsa-mir-1307-3p 3180 20176.46 6.3448 3.70182 1.92401 30.32% 0.86 -0.95
hsa-mir-130a-3p 3180 9371.36 294697 3.19721 1.78807 60.68% 0.47 0.5
hsa-mir-1343-3p 3180 19493.61 6.13007 0.667911 0.817258 13.33% 0.75 0w

Univariate 13 GSE73002.ilm ‘ - |

5.2 Bi-variate

Bi-variate analysis is the simultaneous analysis of two variables (attributes).
It explores the concept of relationship between two variables, whether there
exists an association and the strength of this association, or whether there are
differences between two variables and the significance of these differences. There

are four types of bi-variate analysis.

5.2.1 Correlation

Linear correlation quantifies the strength of a linear relationship between two
numerical variables. When there is no correlation between two variables, there
is no tendency for the values of one quantity to increase or decrease with the

values of the second quantity.

1. Select the Correlation tab.

2. Select one or more variables from the Variable 1 list.

~ W

. Click 4 to visualize the result.

. Select the second variable from the Variable 2 list.
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= Xarang[GSE73002.Im] - O R

[ project | 7 pata

| % Leamer |\ Explorer | @ Modeler | A Predictor | @ Deploy |

a-mir-130z

sa-mir-140-3
hsa-mir-146a-5p

breast cancer ~
hsa-mir-103a-3p

hsa-mir-107

hsa-mir-1228-5p

hsa-mir-1233-5p

hsa-mir-1 238-5i

hsa-mir-1247-3p
hsa-mir-126-3p

hsa-mir-1307-3p
hsa-mir-130a-3p
hsa-mir-1343-3p
hsa-mir-140-3p

hsa-mir-146a-5p

=

hsa-mir-15a-5p hsa-mir-15a-5p v
; " " l plot
Univariate = Correlation \ Hypothesis Testing | ANOVA | Test of Independence | Factor Anawsns\
Variable 1 Variable 2 Covariance ~
-103a-3p -mir-1246 50029
hsa-mir-107 hsa-mir-1246 497258 0.848213
hsa-mir-1228-5p hsa-mir-1246 -1.09027 -0.737964
hsa-mir-1233-5p hsa-mir-1246 234972 0.753489
hsa-mir-1238-5p hsa-mir-1246 20316 067344
hsa-mir-1246 hsa-mir-1246 851288 1
hsa-mir-1247-3p hsa-mir-1246 155768 0.707487
hsa-mir-126-3p hsa-mir-1246 3.78709 0.788297
hsa-mir-1307-3p hsa-mir-1246 450919 0803254
hsa-mir-130a-3p hsa-mir-1246 41819 0.801585
hsa-mir-1343-3p hsa-mir-1246 1.87308 0785521 |y
Correlation 3 GSE73002Im ‘ ] |

5.2.2 Hypothesis Testing

1.
2.

Select the Hypothesis Testing tab.

Select a numerical variable from the Variable 2 list. Note: To view only
Binary or Numeric variables, click All, then Binary or Numeric.

Select Binary Variable 1 and if necessary Binary Variable 2 from the drop

down lists.

Click Z Test , T Test , or F Test button.

displayed.

Click 4 to visualize the result.

The related result will be
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-4 Xarang[GSE73002iIm] - O
* Project ] Data i Leaner |\ Explorer | 9 Modeler | "X predictor | @ beploy

| [breast cancer ~
hsa-mir-103a-3p

hsa-mir-107

hsa-mir-1228-5p

hsa-mir-1233-5p

hsa-mir-1238-5p

hsa-mir-1247-3p

hsa-mir-126-3p

hsa-mir-1307-3p

hsa-mir-130a-3p

hsa-mir-1343-3p

hsa-mir-140-3p

hsa-mir-146a-5p

v| |hsa-mir-15a-5p v

Univariate | Correlation Hypothesis Testing | ANOVA | Test of Independence | Factor Analysis

hsa-mir-1246 breast cancer [Complement]

Continaous Varabl o 2160

hsa-mir-1246 Mean 8.15116 310652

Variance 3.80171 257157
ZTest Z value 71.024

Binary Variable 1: Probability o

breast cancer v
T Test

Binary Variable 2: F Test

(] GSE73002.ilm

The details of the test performed are as follows:

1. Z-Test : The Z test assesses whether the difference between averages of
two attributes are statistically significant. This analysis is appropriate
for comparing the average of a numerical attribute with a known average
or two conditional averages of a numerical attribute given two binary
attributes (two categories of the same categorical attribute).

2. T Test : The T test like Z test assesses whether the averages of two
numerical attributes are statistically different from each other when the
number of data points is less than 30. T test is appropriate for comparing
the average of a numerical attribute with a known average or two condi-
tional averages of a numerical attribute given two binary attributes (two
categories of the same categorical attribute).

3. F Test : The F-test is used to compare the variances of two attributes. F
test can be used for comparing the variance of a numerical attribute with a
known variance or two conditional variances of a numerical attribute given
two binary attributes (two categories of the same categorical attribute).

5.2.3 ANOVA

ANOVA (Analysis of Variance) assesses whether the averages of more than
two groups are statistically different from each other, under the assumption
that the corresponding populations are normally distributed. ANOVA is useful
for comparing averages of two or more numerical attributes or two or more
conditional averages of a numerical attribute given two or more binary attributes
(two or more categories of the same categorical attribute).

1. Select the ANOVA tab.

2. Select a numerical variable from the Variable 2 list. Note: To view only
Binary or Numeric variables, click All, then Binary or Numeric.
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3. Select the Binary Variables from the Binary Variables list.
4. Click the ANOVA button. The ANOVA table will be displayed.
5. Click the Stats radio button to view the Count, Mean, and Variance.
6. Click 4 to visualize the result.
- Xarang[GSE73002.Im] = =
. Project ] Data 3 Learner |\ Explorer | 9 Modeler | " Predictor | @ Deploy
variable: [ | a variablezs [ | a
amior
i 1233

hsa-mir-1
hsa-mir-1
hsa-mir-1
hsa-mir-1
hsa-mir-1

hsa-mir-15a-5p

hsa-mir-126-3p
hsa-mir-1307-3p
hsa-mir-130a-3p
hsa-mir-1343-3p
hsa-mir-140-3p
hsa-mir-146a-5p
| |hsa-mir-15a-5p v

Univariate | Correlation | Hypothesis Testing | ANOVA | Test of Independence | Factor Analysis

Continuous Variable;
hsa-mir-1246

Binary Variables:
breast cancer

ANOVA

dl

5 - Blot

® anova O stats
Source of Variace Sum of Squares Degree of Freedom Mean Squares F Value Probability
Between Groups 1754861 1 1754861 5856.69 0.00E+00
Within Groups 9522.35 3178 299634
Total 27070.87 3179

ANOVA 0 GSE73002.iIm B

5.2.4 Test of Independence

The Chi2 test can be used to determine the association between categorical (bi-
nary) attributes. It is based on the difference between the expected frequencies
and the observed frequencies in one or more categories in the frequency table.

The Chi2 distribution returns a pr

obability for the computed Chi2 and the de-

gree of freedom. A probability of zero shows complete dependency between
two categorical attributes and a probability of one means that two categorical
attributes are completely independent.

1. Select the Test of Independence tab.

2. Select Binary variablea in Rows and a Binary variables in Columns.

3. Click the Chi2 button.
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[ Xarang[GSE73002.ilm] -
[Zproject | lpata | % Leamer | N Explorer | @ Modeler | X predictor | @ Deploy |

breast cancer ] [breast cancer -

hsa-mir-103a-3p hsa-mir-103a-3p

hsa-mir-107 hsa-mir-107

hsa-mir-1228-5p hsa-mir-1228-5p

hsa-mir-1233-5p hsa-mir-1233-5p

hsa-mir-1238-5p hsa-mir-1238-5p

hsa-mir-1245 hsa-mir-1245

hsa-mir-1247-3p hsa-mir-1247-3p

hsa-mir-126-3p hsa-mir-126-3p

hsa-mir-1307-3p hsa-mir-1307-3p

hsa-mir-130a-3p hsa-mir-130a-3p

hsa-mir-1343-3p hsa-mir-1343-3p

hsa-mir-140-3p hsa-mir-140-3p

hsa-mir-146a-5p hsa-mir-146a-5p

hsa-mir-15a-5p v| |hsa-mir-1sa-sp v

| Univariate | Correlation | Hypothesis Testing | ANOVA | Test of Indepenclence | Factor Analysis|

TS R chiz oF Probebilty  Correlation  Entropy
= 0.00E+00 1.00 0.0000

B |

breast
Observed Complement]
cancer

breast anc.. RGN IR
(Compleme..| 0 | 21

Binary Variables in Columns:

Test of Independence 0 GSE73002.ilm ‘ =

5.3 Multi-Variate

Factor analysis is a statistical method used to describe variability among ob-
served, correlated variables in terms of a potentially lower number of unobserved
variables called factors. For example, people may respond similarly to questions
about income, education, and occupation, which are all associated with the la-
tent variable socioeconomic status. The relationship of each variable to the
underlying factor is expressed by the so-called factor loading. Here is an exam-
ple of the output of a simple factor analysis. The first number underneath of

every factor are "eigenvalue" and "percentage of variance explained".
[-] Xarang[GSE73002.ilm] -

~ breast cancer ~
hsa-mir-103a-3p

hsa-mir-107

hsa-mir-1228-5p

hsa-mir-1233-5p

hsa-mir-1238-5p

hsa-mir-1246

hsa-mir-1247-3p

hsa-mir-126-3p

hsa-mir-1307-3p

hsa-mir-130a-3p

hsa-mir-1343-3p

hsa-mir-140-3p

hsa-mir-146a-5p

¥ | [hsa-mir-15a-5p v

| project | Jpata | i Leamer | “\ Explorer | @ Modeler | % predictor | @ Deploy |

breast cancer

hsa-mir-146a-5p
hsa-mir-15a-5p

Univariate | Correlation | Hypothesis Testing | ANOVA | Test of Independence  Factor Analysis

ariabls Factor 1 or 2 tor tor 4 or 5 Factor6
riable 9.65] 0.80 082 | 0.07 031003 0.30 | 0.02 0.25 | 0.02 0.6 | 0.01
Extraction Method: 093710332 | 025466849 | -0.06526470 | -0.01970207 | -0.01309120 |  0.04064
hsa-mir-107 003532403 | 025267532| -0.05004179| -0.03026325|  0.00219564 |  0.03040

Rotation Method: hsa-mir-1228-5p | -0.84758667 | 031602695 022767903 | 026815033 | 014828440 0.10998

hsa-mir-1233-5p | 0.87406760 | -0.30673830 | -0.07266150 | 0.27660846 |  0.03543619 | -0.02427
T 6 B l:l hsa-mir-1238-5p | 0.82602537 | -0.44288548 | 006566737 | 021601137 | -0.06937733 |  0.15521
hsa-mir-1246 0.88780471| 006100218 | -021074203 | -0.08826216| 034378044 |  0.16443
hsa-mir-1247-3p | 085191361 -0.19200869 | 036641437 | -0.27393294 | -0.01248447 |  0.12731
hsa-mir-126-3p 092080004 | 028702517 002009705 | 004856661 -0.13112700|  0.00751
hsa-mir-1307-3p | 091573785 | -0.25439354 | -006462981| -0.05656080 |  0.04067981| -0.16136
hsa-mir-1302-3p | 0.93823038 |  0.22609525 | 000427244 |  0.03443057 | -0.12030207 | -0.02591

hsa-mir-1343-3p | 0.89554088 |  0.09654542 | 024863103 |  0.07360621 022806453 | -0.22143 %
< >

Factor Analysis

®
Eﬁ

Factor Analysis 12 3.246 sec. GSE72002.ilm ‘ - ‘




5. EXPLORER IN XARANG 19

5.3.1 Extraction Methods

Xarang supports seven extraction methods:
1. Alpha Factoring
2. Generalized Least Squares

Image Factoring

=~ W

Iterative Principal Axis

5. Maximum Likelihood

6. Principal Components Analysis (PCA)
7. Unweighted Least Squares

PCA is the most popular extraction method. However, information on the
relative strengths and weaknesses of these techniques is not well known. In
general, Maximum Likelihood or Iterative Principal Axis will give you the best
results, depending on whether your data are generally normally-distributed or
significantly non-normal, respectively.

5.3.2 Number of Factors

After extraction you must decide how many factors to retain for rotation. Both
over-extraction and under-extraction of factors retained for rotation can have
damaging effects on the results. The default in most statistical software packages
is to retain all factors with eigenvalues greater than 1.0. Alternate tests for factor
retention include the scree test. The scree test involves examining the graph
of the eigenvalues and looking for the natural bend or break point in the data
where the curve flattens out. The number of datapoints above the “break” (i.e.,
not including the point at which the break occurs) is usually the number of
factors to retain.

5.3.3 Rotation Methods

An important feature of factor analysis is that the axes of the factors can be
rotated within the multidimensional variable space. Rotations that allow for
correlation are called oblique rotations; rotations that assume the factors are
not correlated are called orthogonal rotations.

Varimax is the most popular orthogonal rotation and Promax is the only
oblique rotation method supported by Xarang.

1. Equamax
2. Promax
3. Quartimax

4. Varimax
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Modeler in Xarang

The Modeler constructs two types of predictive models:
e Classification

e Regression

-] Xarang[GSE73002.ilm] = &

L project | /Ipata | = Leamer | \ Explorer | ¥ Modeler || & predictor | @ Deploy |

Classification Target: [ onTheFly Iterations: Delta: 0.001 [ show ‘@Reducer | ‘. Model ‘ ‘Q Script |
| J
Owpsn [ ] =283

[] breast cancer ~
[] hsa-mir-103a-3p
[] hsa-mir-107

[] hsa-mir-1228-5p
[] hsa-mir-1233-5p
[] hsa-mir-1238-5p
[ hsa-mir-1246

[] hsa-mir-1247-3p
[ hsa-mir-126-3p
[] hsa-mir-1307-3p
[] hsa-mir-130a-3p
[] hsa-mir-1343-3p
[ hsa-mir-140-3p
[] hsa-mir-146a-5p
[] hsa-mir-15a-5p
[ hsa-mir-15b-5p
[ hsa-mir-17-3p.
[ hsa-mir-185-5p
[ hsa-mir-191-5p
[ hsa-mir-197-5p
[ hsa-mir-211-3p

[ hsa-mir-22-3p
[ hsa-mir-221-3p
[] hsa-mir-222-3p v

Classification | Regression

Modeler ‘ 1 ‘ ‘ GSET2002.iIm ‘ B ‘

6.1 Binary Classification

Classification refers to the data mining task of attempting to build a predictive
model when the target is categorical. If the number of unique values are just
two (0,1) it is called Binary Classification. The main goal of classification is to
divide a dataset into mutually exclusive groups such that the members of each
group are as close as possible to one another, and different groups are as far as
possible from one another.

1. Select the Classification tab on the bottom left of the window.

20
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2. Select the Classification target from the dropdown list. Only binary vari-
ables will be displayed.

3. Select the input variables from the Inputs list.
4. Click @ to save the selected variables.
5. Click = to open the selected variable list.
6. Click Model button to build the model.
4 Xarang [GSET3002.ilm] = =
[project | /Ipata | % Leamer | \ Explorer P Modeler | & predictor | @ Deploy |
Classification Target: [] onThely Kerations: Delta: 02 [ show ‘@Reducer ‘ |. Model ‘ ‘Q Scripl‘
breast cancer vl
Winpsitionl [ =208
] breast cancer ~

hsa-mir-103a-3p
hsa-mir-107
hsa-mir-1228-5p
hsa-mir-1233-5p
hsa-mir-1238-5p
hsa-mir-1246
hsa-mir-1247-3p
hsa-mir-126-3p
hsa-mir-1307-3p
hsa-mir-130a-3p
hsa-mir-1343-3p
hsa-mir-140-3p
hsa-mir-146a-5p
hsa-mir-15a-5p
hsa-mir-15b-5p.
hsa-mir-17-3p
hsa-mir-185-5p
hsa-mir-191-5p
hsa-mir-197-5p
hsa-mir-211-3p
hsa-mir-22-3p
hsa-mir-221-3p

hsa-mir-222-3p v _

Classification Regression

Modeler ‘ 100% ‘ | eseoim |4 | &

7. To avoid attributes that do not contribute significantly to model predic-
tion you can use the Reducer function. You can also adjust the Delta value
and number of Iterations to influence the outcome of the Reducer. The
Delta is the contribution threshold that a certain variable must provide
to the model in order to be selected by the Reducer.
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-4 Xarang [GSE73002.ilm] - =

i project | “|pata | %% Leamer | \ Explorer | ¥ Modeler | & predictor | & Deploy |

Classification Target: [ onTheFly Iterations: II| Delta: 02 [ show ‘@Reducer ‘ |. Model ‘ ‘Q Script ‘

|breast cancer v Variables Coefficient _ Contribution
798333 | 5.14444777

muss [ 5 8 B |pami1zesp 748229 3.39649439

[ breast cancer A | | hsa-mir-4730 184383 | 284824206

[1 hsa-mir-103a-3p hsa-mir-614 -248036 2.83814539

] hsa-mir-107 hsa-mir-6131 192669 | 277642228

hsa-mir-1228-5p hsa-mir-642b-3p 4889 | 273678792

[[] hsa-mir-1233-5p
[] hsa-mir-1238-5p
[ hsa-mir-1246
[[] hsa-mir-1247-3p
] hsa-mir-126-3p
] hsa-mir-1307-3p
[[] hsa-mir-130a-3p
[] hsa-mir-1343-3p
] hsa-mir-140-3p
[[] hsa-mir-146a-5p
[[] hsa-mir-15a-5p
[] hsa-mir-15b-5p
[] hsa-mir-17-3p
[] hsa-mir-185-5p
[] hsa-mir-191-5p
[] hsa-mir-197-5p
[] hsa-mir-211-3p
[] hsa-mir-22-3p
[] hsa-mir-221-3p
[] hsa-mir-222-3p v

Classffication | Regression

Iteration & ‘ Models built = 401 ‘ 4579 sec. ‘ GSE73002ilm ‘4& ‘ E,l .

8. If you did not use the Reducer, you will need to select one or more Input
variables and build the model by clicking the Model button.

9. To change input variables in real time, check the OnTheFly checkbox.
You can now select or unselect variables to instantly change and build the
model.

10. To generate a script for the model, click the Script button. The Model
Script window will open with the required scripts (Equation, SQL Script,
VB Code and Java Code).

o Xarang - Model Script = B
| [ SaveModel |
xarang_be breast cancer,-7.005956,05 ~

hsa-mir-4783-3p,7 983330,6 231747,N
hsa-mir-1228-5p,-7.482290,11 733655,
hsa-mir-4730,-1.843830,8 984137 N
hsa-mir-614,-2 480360,8. 197568,
hsa-mir-6131,1.926690,8 063808,
hsa-mir-642b-3p,4.889000,8.903171.N

- 5QL Function -
CREATE FUNCTION dbo.xarang_bc

(
@hsa_mir_4783_3p FLOAT, @hsa_mir_1228_Sp FLOAT, @hsa_mir_4730 FLOAT, @hsa_mir_614 FLOAT, @hsa_mir_6131 FLOAT, @hsa_mir_642b_3p FLOAT
)

RETURNS FLOAT

as

BEGIN
RETURN
7.983330%@hsa_mir_4783_3p
-7.482290*@hsa_mir_1228_5p
-1.843830*@hsa_mir_4730
-2.480360"@hsa_mir_614
+1.926690%@hsa_mir_6131

+4.889000* @hsa_mir_642b_3p
END

SELECT dbo xarang_bc(hsa_mir_4783_3p, hsa_mir_1228_Sp, hsa_mir_4730, hsa_mir_614, hsa_mir_6131, hsa_mir_642b_3p) as Score FROM TABLE

6.2 Regression

Regression refers to the data mining problem of attempting to build a predictive
model when the target is numerical. The simplest form of regression, simple
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linear regression, fits a line to a set of data.

1.

S ok W

Select the Regression tab on the bottom left of the window.

Select the Regression target from the dropdown list. You can select either
a numeric or binary variable.

3. Select the input variables from the Inputs list.
Click @ to save the selected variables.
Click = to open the selected variable list.

Click Model button to build the model.
<

Xarang [GSET3002.ilm] = =
. Project ] Data 5% Learner | \ Explorer | ¥ Modeler | X predictor | @ Deploy
[] OnThefly Iterations: Delta: | 001 [Jshow @, Reducer | B Model |[] Seript

Regression Target:

hsa-mir-103a-3p v hsa-mir-103a-3p Coefficient Correlation "
0853035
musisar [ B 8 B |namiror 0.286559 0.9541
[] hsa-mir-103a-3p hsa-mir-130a-3p 00614609 0.9235
hsa-mir-107 hsa-mir-126-3p 0.113962 0923
hsa-mir-1228-5p hsa-mir-4317 0.120502 0.0181
hsa-mir-1233-5p
heamir-1235-5p hsa-mir-25-3p 00837937 09152
heamir- 1245 hsa-mir-191-5p 00247072 011
hsa-mir-1247-3p hsa-mir-15b-5p 00781068 09022
hsa-mir-126-3p hsa-mir-140-3p -0.000675287 048995
hsa-mir-1307-3p hsa-mir-4514 0.104445 08986
hsa-mir-130a-3p hsa-mir-221-3p 00216432 048952
hsa-mir-1343-3p hsa-mir-23a-3p 00553365 08901
hsa-mir-140-3p hsa-mir-23b-3p 0.0883064 08864
hsa-mir-148a-5p hsa-mir-146a-5p 00080349 0.8353
hsa-mir-15a-5p hsa-mir-6073 00006108 0.8845
hsa-mir-130-5p hsa-mir-17-3p 00287429 0.8844
hsa-mir-17-3p
hearmir-185-5p hsa-mir-22-3p 00287011 08336
hsa-mir-191-5p hsa-mir-222-3p -0.0281572 08832
hsa-mir-197-5p hsa-mir-3617-5p 00238364 048773
hsa-mir-211-3p hsa-mir-4652-5p -0.0295973 08683
hsa-mir-22-3p L hea-mir-230 -0 0276007 nosde v
hsa-mir-221-3p Pc1 rc2 pc3 pea pes
hsa-mir-222-3p v 3.50% 3.29% [ 1.07% [ 0.88%

Classification | Regression

GSE73002.ilm ‘ =3 ‘ = |.:i

breast cancer Models built = 401 ‘ 4579 sec,

7. To avoid attributes that do not contribute significantly to model predic-

tion you can use the Reducer function. You can also adjust the Delta value
and number of Iterations to influence the outcome of the Reducer. The
Delta is the contribution threshold that a certain variable must provide
to the model in order to be selected by the Reducer.
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& Xarang [GSE73002.ilm] -
i project | “|pata | %% Leamer | \ Explorer | ¥ Modeler | & predictor | & Deploy |
Regression Target [] OnTheFty terations: | | Deta O show & Reducer | [B Modet | [} script
|hsa-mir-1032-3p Y| Coefficient _ Correlation
-0.384258
mutsiizy [ 5 8 8 |wemiror 0866163 09541
st canc A | | hsa-mir-4734 00215231 07091
[] hsa-mir-103a-3p hsa-mir-642b-3p 00719442 06742
sa-mir-107 hsa-mir-1238-5p 0.0565726 0.5686
sa-mir-1228-5p hsa-mir-197-5p 0.0228075 0.6561
:z:::::;:z hsa-mir-3151-5p 0.0295397 05537
1 hearmir-1245 hsa-mir-8s-3p 00226028 06403
1 hsa-mir-1247-3p hsa-mir-4680-5p 0.0566438 0508
[ hsa-mir-126-3p hsa-mir-6742-5p 00216705 05896
[] hsa-mir-1307-3p hsa-mir-6728-5p 0205252 05127
[ hsa-mir-130a-3p hsa-mir-6816-5p 00147567 -0.5733
[ hsa-mir-1343-3p hsa-mir-1228-5p -0.295106

] hsa-mir-140-3p
[[] hsa-mir-146a-5p
[[] hsa-mir-15a-5p
[] hsa-mir-15b-5p
[] hsa-mir-17-3p
[] hsa-mir-185-5p
[] hsa-mir-191-5p
hsa-mir-197-5p
[] hsa-mir-211-3p
[] hsa-mir-22-3p
[] hsa-mir-221-3p
[] hsa-mir-222-3p v

| Classfication | Regression

‘ Models built = 1002 ‘ 10.58 sec. ‘ GSE73002ilm ‘«:M;E|:

8. If you did not use the Reducer, you will need to select one or more Input
variables and build the model by clicking the Model button.

9. To change input variables in real time, check the OnTheFly checkbox.
You can now select or unselect variables to instantly change and build the
model.

10. To generate a script for the model, click the Script button. The Model
Script window will open with the required scripts (Equation, SQL Script,
VB Code and Java Code).

L Xarang - Madel Script = & -
| [l SaveModel |

xarang_rrhsa-mir-103a-3p,1,1 ~
_intercept_-0.384258,0

07,0.866163,3.204205,
-4734,0.021523,12. 509392 N
-642b-3p,0.071944,8 90317 LN
-1238-5p,0.056573,5.861083.N
-197-5p,0.022808,7.491578
~3151-5p,0.029540,4 997937, N
-885-3p,0.022603,4 995746,
-4690-5p,-0.056644,5 960939,
-6742-5p,0.021671,4.906695,N
~6729-5p,0.205252,12 575100,
~6816-5p,0.014757,10.583252,N
-1228-5p,-0.295106,11.733655,

- 5QL Function -
CREATE FUNCTION dbo.xarang_rr

@Intercept FLOAT, @hsa_mir_107 FLOAT, @hsa_mir_4734 FLOAT, @hsa_mir_642b_3p FLOAT, @hsa_mir_1238_Sp FLOAT, @hsa_mir_197_Sp FLOAT,
@hsa_mir_3151_Sp FLOAT, @hsa_mir_885_3p FLOAT, @hsa_mir_4690_Sp FLOAT, @hsa_mir_6742_5p FLOAT, @hsa_mir_6729_5p FLOAT, @hsa_mir_6816_Sp
FLOAT, @hsa_mir_1228_Sp FLOAT

RETURNS FLOAT
5
BEGIN

RETURN

-0.384258*@Intercept

+0.866163* @hsa_mir_107

+0.021523*@hsa_mir_4734

+0.071984*@hsa_mir_642b_ap v
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Predictor in Xarang

The Predictor uses a new dataset and a model for prediction in four steps:
& Xarang [GSET3002.ilm] = =
. Project | \/|Data | i Leamer | \ Explorer | P Modeler | % Prediior | @ Deploy |

s | EEE

Data Model Predict Evaluate

Predictor Models buitt = 1002 1058 sec. GSETI002iIm |~@> ‘ B ‘ .

7.1 Select a dataset

On the Predictor tab opens to the Data tab. Load the dataset from a local drive,
a database or a Cloud service that you would like to use to make predictions.

25
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[ Xarang [GSE73002.ilm] -
= project | Ulpata | 55 eamer | \ Explorer | ¥ Modeler | X Predictor | @ peploy |
Dataset: | C\GEO\biomarkers.al\microRNA\GSE73002\original\breast-cancer\GSE73002_breast,cancer_test.csv
¢ hsa-miR-4783-3¢ h:

1876424 1003153 947176 7.735587 14.29435 935634 8492598 12.34068 9364533 7.269479
1876426 9092936 901008 7308988 13.42158 9182487 7.849389 13.20808 9580367 6773605
1876434 9444392 9140817 7.238101 14.04505 9553611 8252753 13.23759 9347461 6511993
1876435 8959761 7.989191 6783135 14.07617 8888717 8431629 11.56258 9578112 7178381
1876436 954439 8625057 7.423399 14.30406 9709041 8619472 12.09327 9735268 6696023
1876440 9867797 9727315 7621283 14.28897 867508 7.549451 12.09875 9245347 4940167
1876444 9.747062 8994434 7.290945 14.81394 9423681 8285672 125677 9579801 688196
1876445 8842734 8694386 6837693 13.54887 8.568683 7777652 13.88951 87743 7361416
1876448 9713699 9508712 8043567 1441205 9883377 8775574 13.12187 9651178 7.942512
1876453 10.24082 9271383 8310658 14.6707 9.496679 9037232 12.01757 9734557 7.237737
1876456 9300765 884165 7.676995 13.96945 9.081041 8423436 12.51888 9437701 7.765482
1876460 8766821 8100648 716234 13.63278 9.084591 8624661 11.08857 9525038 8156337
1876467 9613644 9368008 7.806978 13.96186 9115763 8272773 1271169 9021611 7.758393
1876470 9282357 9239434 7306853 14.21551 9323076 8483621 12.45238 9808333 7.448363
1876472 8584151 8591717 7.260065 134385 8801219 8168343 15.00761 9622752 7.366673
1876476 8.264532 9225657 7.773982 14.23271 9703371 8876334 13.67966 9.902658 6412145
1876478 9252275 9268107 7125161 1442026 9062788 8134373 13.23411 9309254 7.235056
1876481 10.26484 964172 8017974 14.90087 9528085 8481521 13.33325 955059 6.436598
1876482 9718472 9692038 804897 14,578 9.568075 8390263 13.31764 9612351 6.640935
1876483 918927 9120891 7.422479 14.36621 9234879 8608214 12.43797 9674432 691387
1876484 8551674 9506077 7.040375 1415666 9205652 8312333 1269751 9803865 6.680276
1876485 9230846 9096972 7.256461 14.19552 9255583 8105115 12.54229 8861532 6731208

PR oaimss o na7es 7780082 14 2man> o =onaz> 202018k 15 An2RT as71Rn0 TRme Y

Data Model predict Evaluate
Data Source: File Models buit = 1002 1058 sec. GSET3002.ilm |a$ ‘ 1] ‘

7.2 Select a model

1. Click the Model tab.

2. Select either Classification, Regression or MultiCLass from the Model
drop-down list.

3. Select one or more Input variables and a Target variable.

4. You can also append other variables to the output file by selecting them
from the Key list.

= Xarang [GSE73002.iIm] - o IEH

Learner | \ Explorer | @ Modeler | X Predictor | @ Deploy |

i project | Jpata |

Model: Classification

Chwpwtsitsl [ ] =d Target:

Eocosiner |
(] hsa-mir-103a-3p
[] hsa-mir-107
hsa-mir-1228-5p
[ hsa-mir-1233-5p
[] hsa-mir-1238-5p
[ hsa-mir-1246
[ hsa-mir-1247-3p D key:
[] hsa-mir-126-3p [ breast cancer ~
[] hsa-mir-1307-3p [ geo_accession
[] hsa-mir-130a-3p [ hsa-mir-103a-3p
[] hsa-mir-1343-3p [ hsa-mir-107
[] hsa-mir-140-3p [ hsa-mir-1228-5p
[] hsa-mir-146a-5p [ hsa-mir-1233-5p
[] hsa-mir-15a-5p [ hsa-mir-1238-5p
[] hsa-mir-15b-5p [ hsa-mir-1246
[] hsa-mir-17-3p [ hsa-mir-1247-3p
[] hsa-mir-185-5p [ hsa-mir-126-3p
[] hsa-mir-191-5p [ hsa-mir-1307-3p
[] hsa-mir-197-5p [ hsa-mir-130a-3p
[] hsa-mir-211-3p v [ hsa-mir-1343-3p ~

| pam | mode Predict Evaluate

breast cancer Medels built = 1002 10.58 sec. GSE73002.ilm ‘q&' ‘ = |
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7.3 Predict using a model

To begin the Predictor, click the Start Predictor button. The results will be
displayed and an output file will be created. Learn more about LDA, MLR and

model evaluation.
[ Xarang [GSE73002.ilm] -0
T oproject | lpata | s Leamer | \ Explorer | ¥ Modeler | X predicor | @ peploy |

Finish!

I, > | =

Confusion Matrix 1 0 predicted
0 244
0 516 540

784

Overall Performance ‘Statistics Value ‘Same As ~
0.9694 91.0% True Positive Rate, Power, Recall

Count 784 | | Specificity 100.0% True Negative Rate
Model LDA | | Positive Predictive Value 100.0% Precision
Target breast cancer | | Negative Predictive Value 95.6%
False Poitive Rate 0.0%
False Negative Rate 9.0%
Matthew’s Correlation Coefficient 0.93
Likelihood Ratio Positive NAN v

Scores File:

Data Model predict Evaluate

z_breast cancer 0.252 sec. GSET3002.ilm |q§~ ‘ = ‘ .

7.4 FEvaluate Prediction Model

If you have used a Classification Model, click on # to view more evaluation

charts.
-] Xarang [GSE73002.ilm] = B “
U project | ¢lpata | = Leamer | \ Explorer | ¥ Modeler | X\ predictor | @ Deploy |
Score: Buckets:
|z,bmas| cancer v‘ ‘m v‘
Bucket  Avg. Score Target# Target%
001517 1 037%
2 0.02098 0 0.00%
3 0.02470 0 0.00%
4 0.02889 1 037%
5 0.03499 1 037%
3 0.04508 43 1.49%
7 0.17490 25 | — 9.33%
8 095122 79 | in— 29.48%
9 097915 75 | I— 20.10%
10 0.98977 79 | in— 29.48%
[ External Score File
Data Model predict | Evaluate |
‘ 2_breast cancer ‘ 0252 sec. GSET3002.ilm |4§> ‘ = ‘ "

This is Error Histogram for a regression model.
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Xarang [GSE73002.lm] - - IEH
. Project ] pata it Leamner | \ Explorer | ¥ Modeler | X Predictor | @ Deploy
Error Histogram
500 —
400 —
00—
£
3
200 —
| I
o , ——-. I.__,
§ ¢ ® % 1 % % § & 4§ o= oo o= 4 2 B I 4 8 &
Error (Actual - Predicted)
Data Model predict Evaluate

Vars? 12 0313 sec GSET3002.ilm | & ‘ B ‘ .

28
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Deploying in Xarang

Models can be deployed to a remote server using FTP.

1. Click on "Connect" to connect to the remote server.

Xarang [GSE73002.iim]

%

< Project ] Data

FTP

FTP Server:
User Name:
Password:

Remote Folder:

Model

Deploy

i Learner | “\ Explorer

ftp.smartarray.net

0134480|smartarrayn

ModelsFolder/

¥ Modeler | "X Predictor |  Deploy

L Connect

2. Click = to select a save model file.

=

Open

4 ) « breast-cancer » Export

Organize v New folder

18 This PC
ju Desktop
£/ Documents
8 Downloads
U Music
= Pictures
H Videos
iy Local Disk (C)

A Libraries
[ Documents
o Music

-~

Name

(5] GSE73002.x5¢

v o<

File name: | GSET3002.xse

Search Export

- N

Date medified

201

v| [xarang (ace)

29

»
O e
8651 PM
>
"
Cancel

Remote
(& Rename 3 Delete
0389 sec. GSE73002Im | &
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3. Click @ to deploy the model to the remote server.

L4 Xarang [GSE73002.Im] - o
_ Praject ] Data 55 Leamner | \ Explorer | ¥ Modeler | “X Predictor | @ Deploy
Remote
FTP
FTP Server: ftp.smartarray.net
User Name: 0134490fsmartarrayn

Password:
Remote Folder: /ModelsFolder/

L connect

Model

C\GEO\biomarkers.ai\microRNA\GSE73002\original\breast-ca| | [ (@

(& Rename 3 Delete

Deploy ‘ ‘ 0389 sec. ‘ GSE73002Im ‘e@ﬁ‘g| .

4. The models on the remote server can be renamed or deleted.

8.1 Scorecard
1. Click "Models" to refresh the list.

2. Select a model from the list and click[* .

3. Fill the scorecard or check "Avg" to fill the scorecard with the related
average values.

4. Click H to predict using the model.

5. Click 4 or » to browse the current session queries.

Scorecard

® User Public

Models: | Credit LM_1 [ d4:2p ¥ Avg credit_default E 0.003336

bni_score_on_od
878.739154
br_trade_past_due
0.045507

busage

110.530049
daysdelq

0.424629

maxdelq

0.149688
maxtimeslbal12
1.033758
totdaysdelq12
0.039303

totdelq12

0.620512
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8.2 A/B Test

A /B testing (also known Multivariate testing) is a method of comparing two
versions of a model against each other to determine which one performs better.

1. Click &= to refresh the list of models.

2. You can compare up to 5 models by selecting them from the corresponding
list.

3. Assign a percentage between 1-100 to each model. The total percentage
should equal to 100.

4. Select a dataset from the list.

N
5. Click we.

A/B Test
® User Public
Group Model Traffic% Count Accuracy Probability
A Credit_LM_1 v| 50 1,774 87.66%
B Credit_NLM_1 v 50 1,743 93.34% 0.0000
c "
D B
E "

PN
A

Datasets: File - Credit test M

Time Elapsed = 0.4 sec.
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