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. _ https://studio.azureml.net
Machine Learning in ML Studio Data Source Data Format
Guest Access Workspace: Free trial access without logging in - Azure Blob Storage - ARFF
Anomaly Detection Free Workspace: Free persisted access, no Azure subscription needed. | -Azure SQL DB -Csv
One-class Support Vector Machine Standard Workspace:  Full access with SLA under an Azure subscription. - Azure SQL DW* - SVMLight
Principal Component Analysis-based Anomaly Detection =G Tabl? =8y
Time Series Anomaly Detection* - Desktop Dyrect Upload - Excel
Classification Cross browser drag & drop ML workflow designer. - Hadoop Hive Query -ZIP
Two-class Classification Zero installation needed. - Manual Data Entry
Averaged Perceptron Data/Model Visualization . 8251;29::?1 Server*
Bayes Point Machine - Scatterplots - \Web URL (HTTP)
Boosted Decision Tree - Bar Charts
Decision Forest

Decision Jungle - Histogram Unlimited Extensibility
Logistic Regression - R and Python Plotting Libraries

Neural Network REPL with Jupyter Notebook - RSCrEE -
f ) - Python Script Module i
Support Vector Machine - ROC, Precision/Recall, Lift 1 C)l’;stcm MD%ule Preprocess Data Preparation
Multi-class Classification - Confusion Matrix

i : - Jupyter Notebook - Clean Missing Data
Decision Forest - Decision Tree*

- Box plots

- Clip Outliers
Decision Jungle

- Edit Metadata
Logistic Regression - Feature Selection

Neural Network
One-vs-all _ Built-in ML Algorithms Split Data
Clustering

K-means Clustering
Recommendation -
Training

M_atchbox Recommender - Cross Validation
Regression - Retraining
Bayesian Linear Regression - Parameter Sweep
Boosted Decision Tree
Decision Forest

e

Fast Forest Quantile Regression

Linear Regression

Neural Network Regression

Ordinal Regression

Poisson Regression
Statistical Functions

Descriptive Statistics

Hypothesis Testing T-Test

Training Experiment

- Filter

- Learning with Counts

- Normalize Data

- Partition and Sample

- Principal Component Analysis

- Quantize Data

- SQLite Transformation

- Synthetic Minority Oversampling Technique

- Azure AD Authentication
- Compute at Large Scale
- Multi-geo Availability

- Regulatory Compliance*

Enterprise Grade Cloud Service
- SLA: 99.95% Guaranteed Up-time

Linear Correlation

Prﬂbalbl\lty Function Evaluation One-click Operationalization
Text Analytics

Feature Hashing

Named Entity Recognition i

Vowpal Wabbit Make Prediction with Elastic APIs RN e
Computer Vision Predictive E . - Reqt.'l"est—ResEunsse Sgrv{ce (ERS) - Samplis & 'E«;.'mgp\atgl ‘

OpenCV Librar redictive Experiment - Batch Execution Service (BES) _ :

priliay ey e T

* Feature Coming Soon

Azure Machine Learning Studio Capabilities Overview

© 2015 Microsoft Corporation. All rights reserved. Created by the Azure Machine Learning Team Email: AzurePoster@microsoft.com

= Microsoft

Download this poster: http://aka.ms/MLStudioOverview
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Training Experiment

Built in ML Algorithms LTest Data

N S

Train Model

Score Model
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Data for Evaluate
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Evaluate Model

‘Module



Microsoft Azure Machine Learning & (&

Azure T Machine Learning D&

—h 313

?

=]

FES L MBS

EAT LT R L HBERF — 4

N

H}j

gl I

ETFILD

Waseda University Senior High

XYZW

FRIEER © stmszrv2

~—

TR 7 — &

)

5L D

ET 12— ILE



Microsoft Azure Machine Learning & (&

+EEE (Training Experiment)
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XYZW | - &> 2 — L4
[ xyzw | X =2 —4%

AT ILTY X L

[Machine Learning] —
—[Initialize Model]
ETIILFEE OFEIR
[Machine Learning]—[Train] ‘

SEERETILE LTRE

EBIR-HI7 U vy
[Save as Trained Model]

/

FUAT 4 |
N

e

H}j

T

ETEFILDOFE

—

FEAT — X DER
mmm  5i32{E (Preprocess)

EFICWAWAITLIT 5 (BTiefE)
AELFRITDHIBR
KIBEDIIEL &

[Data Transformation]—[Manipulation]

DT (FRD
[Score]

[Machine Learning]—

L E S
F1T : RUNR %~

FITEE R B a—ILAE A2 Y v 27 TVisualize
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¥ R3EE% (Predictive

T—2DH (FH)
[Machine Learning]—[Score]

—

—ZDEZTHL (csvir ) \/ \

Convert to CSV

[Data Format Conversions]

—[Convert to CSV]—[Download]

Experiment)

I
_—

ETILDFH

BN

5L

=

[Machine Learning]—[Evaluate]

XYZW }:EY 2 — L4

[ xyzw ] X =2 —%4

mmr—a | [DATASETS] :

[New] 7 v Z7A—F

2 O &1

£ fEDRfF -

F1T : RUNKR & ~
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Azure D Machine Learning® B 7' 4 > %

Azure portal~> A 7' A > 5%

http://portal.azure.com/

Azure Machine Learning® B 7' 4 > A%

H L <R T — K AD : MLstudio

9\\}\\/17“'_'\ Vot FUW R 2 Syaf-FORE O #8

https://studio.azureml.net/

Login ID : ******@manavi-i.com

(PasswordlZ B FICZEE)
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(MY EXPERIMENTS ~ SAMPLES

£ : >
TR DExperiment{Efk oy | i —

r Carinformations takezawa Finished

r Experiment created on 2017/11/8 takezawa Draft

I Sample 6: Train, Test, Evaluate f... AzureML Team Finished

I Create R Model AzureML Team Draft

| Compare Regressors takezawa Failed

O Sample 4: Cross Validation for... AzureML Team Finished

NEW% 3R | m—)




Microsoft Azure Machine Learning DIg{E Waseda University Senior High

%ﬁ. '%EE‘ 0) EX p e I’l men t'f/IE }ﬁ = Microsoft Azure Machine Learning Studio

experiments

MY EXPERIMENTS SAMPLES

DATASET L Search experiment templates

MODULE -
a8 Microsoft Samples

PROJECT
EXPERIMENT l

NOTEBOOK

Sample 1: Download
dataset from UCT: Adult 2
class dataset

Blank Experiment 7 U v 7

Blank Experiment

Sample 5: Train, Test,
Evaluate for Binary
Classification: Adult

TRAIN ST
DATA

DATA

Sample 6: Train, Test,
Evaluate for Regression:
Auto Imports Dataset

Sample 7: Train, Test,
Evaluate for Multiclass
Classification: Letter
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= Microsoft Azure Machine Learning Studio

Exp
Search experiment items /O

igi Saved Datasets

." Trained Models

ig Data Format Conversions
E-) Data Input and Output
Eﬂm Data Transformation
Q Feature Selection

@ Machine Learning

S" OpenCV Library Modules
f?_}'l Python Language Modules
€R’ R Language Modules
Zm Statistical Functions

5§ Text Analytics

E/\/ Time Series

Web Service

g Deprecated

ent created on 2018/1/4
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POP.CSV & POP2.CSV D 55t A3 datasets

MY DATASETS ~ SAMPLES

NAME SUBMITTED ... DESCRIPTION = DATA TYPE CREATED ¥ SIZE PRO.
g 3] —_ . — r pop2.csv takezawa GenericCSV 1/7/201810:... 99B Non
\Y
FEMBET—4X pop.csv:2000-2010x DO AOT—X
pop.csv takezawa GenericCSV 11/23/20171... 156 B Nond
. . [T 2017Gakuin.... takezawa GenericCSV 11/23/2017 1... 93.41KB Non{
= — '—l—| —Y
ST — 2 :2011~2020xF CTOZEDT — X
I:l$ ﬁﬁi Q p 0] p .CSV . ~ O) i 0) T sheett.csv takezawa GenericCSV ~ 11/22/2017 5.. 8108 Nor

[DATASETS] —[New] =7 v 7B —F
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— XYIW | .52 1 — L&
FERAT—4 pop.csv:2000-2010FcoANOT—%

AT —4&  pop2.csv i 2011~2020F THLEDT — X @ [ xyzw | X =2 —%

SBA - AT — X ORIR
Draft saved at 22:41:00

@ Pl MBI AL E LTERARE,

T3 X LDER ERT—% / [Saved Datasets] —
[My Datasets] —[pop, pop2]

@ Linear Regression @cw > ’
- ABZ7 7AILFOATEIORXZ A4 KT

AT — X — 52U w2 [Visualize] CHER
IR

< O
Airport Codes Dataset @ Train Model v =] pop2.csv

Automobile price dat...
Bike Rental UCI d — Q
ike Renta ataset F— & U)éj\*ﬁ' (%}E\IJ
Bl Gates RGB Image SRR

¢ POP Finished running W

Search experiment items

¢ Saved Datasets

4 My Datasets

n}j

2017Gakuin.csv

pop.csv

pop2.csv

sheetl.csv

Adult Census Income ...

N LR

B - year
@ Score Model v
Blood donation data
<K
Book Reviews from A... s =7 E E/j &'& num b er
T — X OFHm
Breast cancer data )
Breast Cancer Features [ Evaluate Model v ]
(1) \\
Breast Cancer Info p— %%ﬂ ﬁ IEI U%

CRM Appetency Labe...
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T3 X LDER
[Machine Learning]—
[Initialize Model]—[Regression]

®

ETFILFEE

[Machine Learning]

FAIL7-WI (BNEH) ZHRTE
- Train Model% 3&3R—

[Launch column selector]
— number (BHIZ%0)

—[Train]

FPEREAETINE L TRTFT 255

- Train Modelxz /27 U w7 —
[Save as Trained Model]

AOT —Z5H7

<
2
Search experiment items
} ﬁ: Data Format Conversions
T Data Input and Output
D

Exym Data Transformation
Q Feature Selection

4 @ Machine Learning
4  Evaluate

Cross Validate Model

Evaluate Model

v G

Evaluate Recommender

2 Initialize Model
4 Score

Apply Transformation

Assign Data to Clusters

Reco...
4 Score Model

4 Train

Sweep Clustering

Train Anomaly Detect...
Train Clustering Model
Train Matchbox Reco...

3 Train Model

0

-

-

POP

4

@ Regressmn > S

@ Train Model

gg pop2.csv

\/@/

@ Score Model

~

®

@ Evaluate Model

=010 . @

o - -

@) 5

()]

v

<=

XYZW ) £ 1 — L4

X::L—%

| xyzw ] :

SRAAZ L - year

H I

number

@

ETFILDOFH
[Machine Learning]—[Score]

- Score Modelzxz /2 Y v &
® —SRDAZ AR
EFILOEH

[Machine Learning]—[Evaluate]

- Evaluate ModelxH 27 Y v &
—2MBED R T A K~

=217 !

RUNK % >

FITEBEOREL B 2 —IAE 52 Y v 2 T[Visualize]
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Score Model

=R AR/

A8 (FR) snhiciiE

POP > Score Model » Scored dataset

Scored Labels

IVIIDSIY value>

Feature Type

4 Visualizations

v

Numeric Score

Z M Scored Labelsd &k (L.

2000-2010f¥ COAOT —2 D oM L7
2011~2020% T AO D FAE1E,

rows columns

11
year number ol

view as

dl # IIIIIIIIII l T
20M 0 128195.800776
2012 0 128260.907955
2013 0 128326.015134
2014 0 128391122312
2015 0 128456.229491
2016 0 128521.33667
2017 0 128586.443849
2018 0 128651.551028
2019 0 128716.658206
2020 0 128781.765385
2021 0 128846.872564

——

Scored Labels

ScatterPlot
compare to | year j ]

16

76

7.61

76 é
=
o 76
b .
o
S 76 &

76

L]
716 °
16
L]
16 3
FoAr N N

[V] Scored Labels log

log(Scored Labels)
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AOF — 249547
DHERD

i EER
6 FEREE

POP > Evaluate Model > Evaluation results

4 Metrics

Mean Absolute Error 128521.33667
Root Mean Squared

Error

128521.501582

Relative Absolute
Error

0

Relative Squared o

Coefficient of 1
Determination

4 Error Histogram

2
1.8
16
14
1.2
0.
0.
0.
0.2

0

A ;f ﬂ\v gﬁ \'56 \;ﬁ \}6 \,'56 x”b‘?' -.;56 22"

 C————

frequency
[} o5} [

Y

[N

=R R/

Evaluate Model

“|.

WIFRENIERZE ¢ 0 (SIEWE ER BRI S L
“EFHEARBRE D OIAEVWEEDTREIRS
EXHEXRRZE @ 0 IS EWIZEDBEIEEL (0~1)
EPS - R i

RTERE : LISEWEEDTBE IS (0~1)
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- FHMA T — & : Automobile price data(RAW))

HeiE DT — X DT

FEH - SHMlAT —4%  Automobile price data(RAW) :
£ Automobile pricel
Search experiment items /O
. @
4 ag Saved Datasets I—

£y s
%
O

NS

o

2 &
3| &,

®

@ Linear Regression v

ig Data Format Conversions
E—) Data Input and Output
\m Data Transformation
p Feature Selection

@ Machine Learning

@ =,

4 Evaluate
Cross Validate Model
Evaluate Model
Evaluate Recommender

Initialize Model
Score

Train

EI"l OpenCV Library Modules
l?{l Python Language Modules
€R R Language Modules

2..| Statistical Functions

5'5 Text Analytics

ished running V'

DNft saved at 18:58:12 |

e E -

Automobile price data (Raw)

Select Columns in Dataset v

I
Clean Missing Data v
Split Data v

& 5

SET UP WEB PUBLISHTO
cocovarc ~A11 COV

Waseda University Senior High

ET 12— LA
X2 —,Q_]
SRR T — % DEIR

[Saved Datasets] —
[Samples] —[Automobile price data(RAW)]

XYZW

[ xyzw ]:

@

SRBAZ L ¢ make, fuel-type, num-of-doors,

engine-size, horsepower.

I

price

AR -
AR 2 DIk, HROZEE

1, BZEH : 1 ->EEBESH

1 —>ERIFDIT
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AT —RXRDFJHIE  [Data Transformation]—[Manipulation] XYZW | i &2 2 — )b

L Automobile pricel Finished running ¥ Properties  Project

Search experiment items ,O Draft saved at 17:59:15 E 4 Clean Missing Data

jo, Columns to be cleaned

|»

) 7l st PorEm Data Transformation
iz My Datasets @ agg Automobile price data (Raw) o . .
' Samples Launch column selector - l\/l ani p u | a tl on

o

ig Data Format Conversions s L 7
Minimum missing value ra...

Data Input and Output 0 @

4 Eﬂm Data Transformation Maximum missing value r...

Filter L iﬁlJ }Eﬁ '3_ %) 7):’” D EEE\.%R
il ity i - ; Select Columns in Dataset# &EiR

B s gﬂm Select Columns in Dataset v —Launch column selector

START TIME 1/7/2018 5:.. = " R
a TieTTTT ¢ = . AN
Lepe L ° S B ahA - BMZE 7 9 N ER
Add Rows ELAPSED TIME  0:00:02.806 —RUN
Aeply SQL TRk mmaton STATUSCODE  Finished

= STATUS DETAILS  None

Clean Missing Data
View output log

Convert to Indicator Values v b = AN ZAN =PAN
— " - ey JEEDEE ((T2AEOREDEE
Group Categorical Values @ “Hn Cleanfl\'Aismg Data /‘\ \/ Clean MiSSing Data %i%t?_?ﬂ
—— (1) (2) — —Cleaning Mode(Remove entire row)
—RUN
s i elhrs fsr%:i:e;;;:swetto handle the values mi >:< % 0) 'f‘H?, 0) jj_;\f
@ Select Columns in Dataset @ {more:helg.] * §]J 0) lg//%f, Slzi’;]f[_ﬁ T\‘ 0) E?ﬁ@ fcj: é:\\

Select Columns Transform

ad 2

SN oyt

FITEREOREN B a2 —ILEEH 2 Y v 7 ¢[Visualize]

RUN HISTORY SAVE
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WEE DI BEOFMOEnIE [R—L F7 9 bl AL 3 XYZW ) €Y 2 — L%

= Microsoft Azure Machine Learning Studio Sl e ree Woreraee [ XyZW ] : )< -1 _4/%

$ Automobile pricel Finished running v Properties Project
Search experiment items p Draft saved st18:28:51 ;‘
,O Splitting mode

4 g Saved Datasets I~ iQi Automobile price data (Raw) :
I Split Rows

My Datasets
Fraction of rows in the first offtpu

Samples
p 0.7

i{-: Data Format Conversions

¥ Randomized split

E—) Data Input and Out

] ? Select Columns in Dataset v
4 Data Transformation L b 0

Filter Stratified split
Learning with Counts False
Manipulation START TIME 1/7/2018 6:22:9
4 Sample and Split END TIME 1/7/2018 6:22:4
Partition and Sampl ?ﬂn Hean Missing Data W ARSI R @
ple

STATUS CODE Finished

Split Data STATUS DETAILS  None . .
\ e \ [Data Transformation]—[Sample and Split]

p Feature Selection

Machine Learning —_ —_ -
E%I —— m st Data v ] ey T ERT X EFHEAT -2 0EET S
g1 Split Data% &R
@ Rlanguage Modes Syt rows o  chasei e i —Fraction of Row in the First output Dataset
4 Statistical Functions (more help..) H/\ﬁﬁ’_g D % 75_’ 'f’t)\ (0 7 7’& t )
OF Text Analytics 0 O———l—() @ - —RUN

®

r?_n Python Language Modules Quick Help

RUN HISTORY SAVE SAVEAS RUN SET UP WEB PUBLISHTO

FITEBOREL B a—ILAEH2 Y v 2 TVisualize
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7L X LDFER
[Machine Learning]—
[Initialize Model]—[Regression]

24 35

ETILFEE
[Machine Learning]—[Train]

®

FRIL7-WI (BEE) %X TE
- Train Model % 3R —
[Launch column selector]
— price (BRIZ%D)

FPEBFAETILE L TRET 254
- Train ModelzH/ 27 U v o7 —
[Save as Trained Model]

- ST — 4%  Automobile price data(RAW) : BEHE D T — X9 H7

XYZW | :EY 2 — L%

(=]
“g8 Saved Datasets

My Datasets

Samples

a-) Data Input and Output
;m".n Data Transformation

Q Feature Selection

4 @ Machine Learning \

4 Evaluate

DN i BN

Cross Validate Model

Evaluate Recommender

Initialize Model

Score

Train

J

E"‘l OpenCV Library Modules

I?p Python Language Modules
(R R Language Modules
Ehl Statistical Functions

5§ Text Analytics

Automobile pricel

®

@ Linear Regression v

o O—t—@ @ & @

o] A

RUN HISTORY SAVE

running v

Draft/saved at18:58:12 ]

Jo

igﬁ Automobile price data (Raw)

!

B Select Columns in Dataset v

1]

I
;B'm Clean Missing Data v
B Spiit Data v

L]

 C——

v

v
) oo . C—

> & =
o STRVE PRSI0

HITHEDAEI : EY a— LA H27 Y v 7 TVisualize

[ xyzw ] X =2 —%

@
ETILDOFH
[Machine Learning]—[Score]

- Score ModelzFH 27 U v o
—>RDAXZ7A4 K
7LD
[Machine Learning]—[Evaluate]

- Evaluate ModelxH 27V v 7
2D R Z A K
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Price : 7t 7 — &, Scored Labels :

— & @ Automobile price data(RAW) )

HEEOT —

ETFILFECEHE

X T

(%/,\ ) é ﬂf:;&ﬂﬁ

Score Modelx /27 ) v 7

Waseda University Senior High

Scored dataset

Price Scored Labels

( N \
num-of-doors  engine-size  horsepowdr  price Scored Labels = Scored Labels
ScatterPlot
I || R P T | | YO compare to|[orie H

four 90 70 6575 7692.399769
two 91 68 6095 8512.097457 e i

Oe+4
four 109 100 9995 11452.78048 b .

3.5e+d
four 98 70 8358 6973.37412
four 108 101 16925 | ||18428.12711 30er
two 234 155 35056 33642.041062 2.5e+d
four 90 68 6692 5811.272167 '520. ; °
four 134 142 18150 18261.21343 o .:':

<« [ ]
+4 ®
two 181 160 18399 | ||16736.753937 e . .,
four 120 97 8949 9717.253543 1.0e+4 3 ‘%
Nk °

four 258 176 35550 26913.296749 $h™es *
four 121 160 18620 17531.222671 P swz)v" \5@& o ) A %
two 152 154 16500 17751.248747 Scored Labels
two 209 182 41315 28590.46732 [~ Scored Labels log

scale
four 152 95 13860 16855.445181 )

[~ price log scale
four 121 110 15510 \13713.862364 é]
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FEEER  Automobile price data(RAW) : BBIE D7 — K454 Evaluate Modelz &7 U v 7
TR ORERD

4 Metrics

Automobile pricel » Evaluate Model » Evaluation results

EI9HEITEEE - O IEWE EDTBE LS W

Mean Absolute Error

Root Mean Squared
Error

Relative Absolute Error

Relative Squared Error

1955.418471 TEEHEABEE D O IEWVWIIESTBEIZS W
3068.602079 MR E @ 0 IIEWWEESBEIES L (0 ~1)
0.272215 . \ -

M G E 0 IOEWEEATBEIES L (0~1)

0.111516

Coefficient of
Determination

0.888484 ] R TR LISEWVEE A RRBE RS (0~1)

4 Error Histogram
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BRAIT - 722> 74 L& ARSI & LB

L Split Data

Linear Regression

Decision forest
Regression

|

\

Train Model

\

[ Train l\/Iod?aI ]

Score

Model Score Model

—

Evaluate Model

Automobile price data(RAW) : BEIE DT — X & 41IZ

TYar7x LA MNERATE R
BEDOZERICEOWERDIT S IR
). RER (T¥Yarvy—) xERH
RELTREEDMI 27T Y XLTH D,
ey 77 —ZFRICAN L WERFE O TS
EELTHERIEIFEINTWLWA,
SE . IJVRXLTF LA

(Random Forest)
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REA (Decision Tree) & 1

speedz< 17.5
T

MBAZHOEZ HHEEIZH LDV Tl (REEE) S8, HBIPFH

DETINEBERS S,
|f—Then®}[/—}[/’C“§E—§_ Z_ C\:_ 7{){‘&5’%60 *ﬁg Lj:)(b’%);'g% %0 speedk 12.5

n=19

OFvYav7xLXMERBAEI:
BEOSERICESVEEARMIL BRAY ., RER (Fyoyarv-) 2% W s
B LCERMIT 27T Y XATHZ, €y 77— RERITHES LU " h

MEEOREE L TRIIFEEINTWS,
H#F .5 XL74L XL (Random Forest) RF— &4 k dcarsd Y



cars$dist

~—

=il

M3 (B2 TS XLATHET )

Sy
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120

100
l

80
I

K (Decision Tree) & &

10 15 20 25

cars$speed

[B])FIERR

sgeeq< 175

3975
n=16

65.26
n=19

cars$dist

[=])
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Automobile price2 » Evaluate Model » Evaluation results

rows columns
2 6
< : :
Automobile price2 Negatve ~ Mean Relative  Relative |
Root Mean Coefficient of
Search experiment items L Log Absolute Absolute Squared T
f il Squared Error Determination
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