Microsoft Azure
Machine Learning

4th Bigdata Research Team Seminar
Google—~MS-Amazon H412{d AMH|A H|uw 2
2017.03.28

H=A




CONTENTS

Azure ML 27
Azure ML A|%}
Dataset =H|
Regression Model

o bdh =

. Classification Model

6. Azure ML .23
7. Amazon—-Google—-MS H2I2{d AH|A H|1EA]




Azure ML 274

Azure Machine Learning(Azure ML)2 MS Azure E2}E 7|tt9|
Predictive Analytics A{H|A

£3

1) 2i%st @2 : H/W, S/WE HE 7OjE "R g

2) S81E 74 : drag, drop, connectE SiijA RUS £3 Al
-) HIO|E| M3} BES AIZIHO 2 ¢SO 0l B RUS Y

3) Ctst ML 2tojE2{2| X3

4) R ¥ Python A3JEESE FII510{ &% 758t




Azure ML Studio Overview

Machine Learning in ML Studio

Anomaly Detection
One-class Support Vector Machine

Principal Component Analysis-based Anomaly Detection

Time Series Anomaly Detection™
Classification
Two-class Classification

https://studio.azureml.net

Guest Access Workspace: Free trial access without logging in.
Free Workspace: Free persisted access, no Azure subscription needed.
Standard Workspace: Full access with SLA under an Azure subscription.

Cross browser drag & drop ML workflow designer.
Zero installation needed.

Averaged Perceptron
Bayes Point Machine
Boosted Dedision Tree
Decision Forest
Decision Jungle
Logistic Regression
Neural Network
Support Vector Machine
Multi-class Classification
Decision Forest
Decision Jungle

Data/Model Visualization

- Scatterplots

- Bar Charts

- Box plots

- Histogram

- R and Python Plotting Libranies
- REPL with Jupyter Notebook

- ROC, Precision/Recall, Lift

- Confusion Matrix
- Decision Tree™

Unlimited Extensibility
- R Script Module

- Python Script Module

- Custom Module

- Jupyter Notebook

Logistic Regression
MNeural Network
One-vs-all
Clustering
K-means Clustening
Recommendation
Matchbox Recommender
Regression
Bayesian Linear Regression
Boosted Deaision Tree
Decision Forest
Fast Forest Quantile Regression
Linear Regression
Meural Network Regression
Ordinal Regression
Poisson Regression
Statistical Functions
Descriptive Statistics
Hypothesis Testing T-Test
Linear Cormrelation
Probability Function Evaluation
Text Analytics
Feature Hashing
Mamed Entity Recognition
Vowpal Wabbit
Computer Vision
OpenCV Library

Built-in ML Algorithms Split Data

Training
- Cross Validation
- Retraining

- Parameter Sweep

Train Model

Data Source

Data Format
- ARFF

- sV

- SVMLight

- TSV

- Bxcel

-ZIp

- Azure Blob Storage

- Azure SQL DB

- Azure SQL DW*

- Azure Table

- Desktop Direct Upload
- Hadoop Hive Query

- Manual Data Entry

- OData Feed

- On-prem 5QL Server*
- Web URL (HTTP)

Data Preparation

- Clean Missing Data

- Clip Outliers

- Edit Metadata

- Feature Selection

- Filter

- Learning with Counts

- Normalize Data

- Partition and Sample

- Principal Component Analysis
- Quantize Data

- SQLite Transformation

- Synthetic Minority Oversampling Technique

Training Experiment

Score Model

One-click Operationalization

Enterprise Grade Cloud Service
- S5LA: 99.95% Guaranteed Up-time
- Azure AD Authentication
- Compute at Large Scale
- Multi-geo Availability
- Regulatory Compliance™

Predictive Experiment

e . . Community
Make Prediction with Elastic APIs
! N se Service (RRS) - (SEaaller)r (http://gallery.azuremlnet)
D - - S5amples & Templates
- Batch Execution Service (BES) A _
- Retraining API - 1||"!|'<:urk5|:x-1c:e Sharing and Collaboration
- Live Chat & MSDN Forum Support
* 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

m Microsort

Download this poster: http://aka.ms/MLStudioOverview
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1. @ HI4K A
2. http://studio.azureml.net <
3. =H0[X|2] //2EZ F1{9| Sign In HE 28

4, O0|3=2Z0E AIF U = Sign In B

Sign in

Microsoft account What's this?

}someone@exam ple.com

Password

Keep me signed in



http://studio.azureml.net/
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5. DHof, D[O|ZRAZE AH0| QICHH -

5.1 &l H2}2X(Internet Explorer) &3
5.2 Azure &2| LE} (https://azure.microsoft.com/ko—kr/)

AL
M=

5.3 'FRZ A2} HHE 28 (10GB, 307X £&)

222 Azure AlS A

H% App Servi‘cve i MaAchhi‘ne Learning

Advance your career with a free online training opportunity and great deals on certification > @ Azure Active Directory I-_-X‘ Azure loT Hub
AR AP O N 10708 5o CiEi2) A 4 Single Sign- ot 518 3000710t B BAIKIS ¥

E Notification Hubs - E EU}%_J‘I‘_I%” 2k2| N

& Virtu_aI'N‘e_*tworkh i 0 Log Anglytics S
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6. Azure ML Studio =

= Microsoft Azure Machine Learning Studio

Cortana Intelligence Introducing:

A Azure Machine Learning C O m p etltl O n S

Studio

Gallery

Learn More ®

Welcome back
llooook91!
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7. Azure ML Studio &

= Microsoft Azure Machine Learning Studio

ﬁ RO experiments

MY EXPERIMENTS ~ SAMPLES

B EXPERIMENTS
D NAME AUTHOR STATUS LAST EDITED & PROJECT yel

@ WEB SERVICES
:! NOTEBOOKS
ﬁ DATASETS

0 items selected

No experiments found
I ———

. ' TRAINED MODELS
Q SETTINGS
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8. Azure MLOIAM &g DHS7|
: Azure ML ZHYPSZH0M= RRIS MS3 Qo6 E40k=
D= xe10] A3 (Experiment)0|2t= S92 0|F0{ A

=2 220 HHE 40|y, ¥i10E S 2

8.1 H|0|X| Of2} 1Z2| NEW HE 22
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9. EXPERIMENTZ} MEdEl MEHO|A| Blank Experiment &
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10. M=22 &el0

<

Search experiment items je

4 gy Saved Datascts
4 My Datasets
Binary.csv
Linear.csv
Samples
W§ Trained Models
e! Data Format Conversions

E-) Datz Input and Output

CHTHON R

&2 Dats Transformation
SO Feature selection

L = @ Machine Leaming
{|H]#[0]4 OF0|2

 KlIZ7I02 05

E’i OpenCV Library Modules
e; Python Language Modules
R’ RlLanguage Modules

3| Statistical Functions

5% Text Anaiytics

A/ Time Series

@ Web Service

G Deprecated

Microsoft Azure Machine Learning Studio

24

Experiment created on 201/& 33 22&
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Mini Map

Properties Project

4 Experiment Properties

STATUS CODE InDraft

4 Summary

Enter a few sentences describing
your experiment up to 140

characters).

4 Description

Enter the detailed description for
your experiment.

Quick Help

IHHA(Canvas) : &3S #4sl= 32t
* M3o| 4: R EZ B0oJCt £11(drag and drop)
HIOE{2] S0 m2t M2 HZHst= 1ty

£ M(Properties)Zt
2t 250 442 X/
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- YYE 4E0| Datasetit ModuleE F71510 24 3
1. A =S TS met OETIXIZ NEW HE 285

2. NEW COi=t &0l DATASETO| HEHE HEH0A FROM LOCAL FILE
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Dataset =H]|

- M4E &0 Datasetl} ModuleE 71510 24

3. Choose File 2&!

4. Dataset(Linear.csv) S&{2 y X1 X2 X3 X4
-2.04246 0.378487 -0.01278 0.359555 -1.79957

-206037 -0.85324 -151883 0045366 0001923
Upload a new dataset 0145093 0747537 0868592 -0.66966 -170514
5920947 0933162 0079565 -118398 08003
75433 -093291 -037751 1678622 -2.11681

SELECT THE DATA TO UPLOWAD:

DiyUsersyKEN Desktoph Linear.csv SOFEI-.

350033 0.139463 0496548 -0.2819 -0.09795
M This is the new version of an existing dataset -1.09369 -0.10949 -0.54634 0543921 -0.18542
FXSTING DATASET v 535553 0.045765 0.562324 -0.30935 0.777913
i 1026916 0.055782 -0.7851 0209391 -0.1538

SELECT A TYPE FOR THE MEW DATASET:

4293475 1.16569 0.690024 0.271404 0.216281
3.984568 -0.25918 -0.07874 -0.2608 0.516445
PROVIDE AN OPTIONAL DESCRIPTION: 8.857899 0.744942 1346154 -0.19878 0.76774
1.760826 0.820181 1.379321 1.624716 -0.77685
2642428 0.763211 0.510898 0.691251 -0.26026
3778174 -03129 1473736 -0.91431 0.108045
-0.58286 -0.69774 0.20066 0.698245 -0.67328
5.615658 -0.57853 0.781459 0.141319 0.62010

Generic C5V File with a header [.csv)
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- MAME M0 Datasetll Module2 7|5}
5. Linear.csvil= 0|2 Dataset0] F7}&
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Microsoft Azure Machine Learning Studio

< Experiment created on 20173 3& In draft Properties Project >
Search experiment ftems R » 4 Experiment Properties
p ﬁ Saved Datasets }:l STATUS CODE InDraft

4 Summary

4 My Datasets

Enter a few sentences describing

@ Binary.csv
- -~ : your experiment (up to 140
:; bmeareswy 0 F T2 T T e emem e = ?- ———————— characters].
I
-_ ; I
ﬁ W% Trained Models SR -
L m—————— limm e e
“ ig Data Format Conversions I # Description
1
_________________ Enter the detailed description fi
c &> DataInput and Output 4 =1 the det=l prien for
1 YOUF experiment.
B : I
um Data Transformation I
[5) Feature Selection ottt bmmm
° 1
@ Machine Learmning e = ,. _____ ? _____
| . s 1}
E OpenCV Library Modules # \
- \ i
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6. 378t Linear dataset2 ZHHAZ B0{|Ct E11
[dataset / Visualize] MEY4

hine Learning Studio

ol < Experiment created on 201743 33 In dra Properties Project >
Search experiment items p 4 Linear.csv
SUBMITTED BY I k31
n Fl ﬁ Saved Datasets w o sees
SIZE 52.2 MBE
inear.csv FORMAT GenericCSV
@ 4 My Datasets [iai L
Binanre=t @ ¥ Delete CREATED O 3/22/2017 ...
E; LFr s & Copr Wiew dataset
& Cut
ﬁ Samples &
Paste
Trained Models
] (i) daraset 3 + Download I
" Data Format Conversions
+ Download I -l
Data Input and Output
n [[» Gensrate Data Access Code..

Data Transformation Open in a new Notebook »

) a Oipen in a new Motsbook 3
Feature Selection

Machine Learming
OpenCV Library Modules
%;J Python Language Modules
CR' R Language Modules

| Statistical Functions

5= Text Analytics

i

v Time Series

@ Web Service
9

Deprecated
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7. Linear dataset?] &} G| 7H%=, Zt Hoj Cist SIAETY HIZ

Experiment created on 2017 3& 22 » Linear.czv » dataszet =
rows columns
1000000 s
>
4 Statistics
wisw as
as & | b dh F . Al Mean 2.0068
_ _ _ Median 20047
-2.042457 | 0.378487 -D.0L2777  0.359555 -1.799573 in 16845
-20B60368 | -0.853244 -1518831 0.045366 0.001923 Max 20.3576
0145093 | 0747537  0.86B592  -D.66966  -1L7OS137 Standard Deviation  3.9933
Unique Values G9E6541
5.920947 0933162 0.079565 -1.183978 0.8003 Missing Values o
-7.543305 | -0937911 -0377511 1.678622 -2 116807 Feature Type Mumeric Feature
3.50033 0.139463 0.496548 -0.2819 -0.097949
4 Visualizations
-1.093694 | -0.109486 -0.546336 0.543971 -0.185424
5.3555 0.045765 0.562324 -0.300352 0.777913 ¥
-0.269165 | 0055782 -0785101 0209391 -00153807 Histogram
4293475 1.16569 0.690024 0.271404 0.216281
3. 984568 -0259177 -0.078738 -0260802 0.516445
8 857800 0744942 1.346154 -0.198777 076774 =De=5
1.760825 0.820181 1.3793271 1.624716 -0.776848 -
2 642478 0763211 0.510898 0.691251 -0.260255
= =345
3778174 -0.317898 1473736 -0.914305 0.108045 £ -
=
-0.582859 | -0.697742 0.20066 0.698245 -0L67328 Boes
5615658 -0.578533 0.781459 0.141319 0.620103 -
D=4
4177631 3.645273 -2.170797 -12066689 0.631582
-0.343498 | 1.08455 -2.038243 0831177 0624137 Shees
21451914 | 127033 -1310564 -0.006416 -0.276546 5 [ | N
) B ! = 2 )
-0.723388 | 0311119 -0.403024  2.430633 -0.5378732 F a2 ek =) af AP o% o) 2 4 P
-1.622344 | -0.890426 0.293535 0.844703 -0.B00638 ¥
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8. ST &0l TS CIIEH SHZAT A28} HIS

Experiment created on 2017 3& 22 » Linear.czv » dataszet =
rows columns
1000000 s
>
4 Statistics
wisw as
as & | b dh F . Al Mean 2.0068
_ _ _ Median 20047
-2.042457 | 0.378487 -D.0L2777  0.359555 -1.799573 in 16845
-20B60368 | -0.853244 -1518831 0.045366 0.001923 Max 20.3576
0145093 | 0747537  0.86B592  -D.66966  -1L7OS137 Standard Deviation  3.9933
Unique Values G9E6541
5.920947 0933162 0.079565 -1.183978 0.8003 Missing Values o
-7.543305 | -0937911 -0377511 1.678622 -2 116807 Feature Type Mumeric Feature
3.50033 0.139463 0.496548 -0.2819 -0.097949
4 Visualizations
-1.093694 | -0.109486 -0.546336 0.543971 -0.185424
5.3555 0.045765 0.562324 -0.300352 0.777913 ¥
-0.269165 | 0055782 -0785101 0209391 -00153807 Histogram
4293475 1.16569 0.690024 0.271404 0.216281
3. 984568 -0259177 -0.078738 -0260802 0.516445
8 857800 0744942 1.346154 -0.198777 076774 =De=5
1.760825 0.820181 1.3793271 1.624716 -0.776848 -
2 642478 0763211 0.510898 0.691251 -0.260255
= =345
3778174 -0.317898 1473736 -0.914305 0.108045 £ -
=
-0.582859 | -0.697742 0.20066 0.698245 -0L67328 Boes
5615658 -0.578533 0.781459 0.141319 0.620103 -
D=4
4177631 3.645273 -2.170797 -12066689 0.631582
-0.343498 | 1.08455 -2.038243 0831177 0624137 Shees
21451914 | 127033 -1310564 -0.006416 -0.276546 5 [ | N
) B ! = 2 )
-0.723388 | 0311119 -0.403024  2.430633 -0.5378732 F a2 ek =) af AP o% o) 2 4 P
-1.622344 | -0.890426 0.293535 0.844703 -0.B00638 ¥
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Regression Analysis

- QHUS US| fist of5 H|0jE2t TS0{T RS HWIISH| fist ot
Hiojel= 22

1. HASZ A -?-|°| ZM Z0j| Hlo]E ”EIE Sigt BE ‘split’ ZM
2. Split Data P& HHAN| B0{Ct =

3. Properties **Oilkl Fraction of rows in the first output dataset
0l 0.75 &= (&IZ SHLE: 75%, QEX S=HE: 25%)

< Experiment created on 20174 33 In draft Properties Project
split e, A 4 Spiit Data
Splitti od
P ﬁ Saved Datasets - p | pItEng meds |
| Split Rows b
4 Samples - Linear.csv
ie Fraction of rows in the fir...
Restaurant ratings I 05 I
=g
4 um Data Transformation M randomized split
4 Sample and Split Random seed
Partition and Sample I 0 |
Spiit Data [ % Split Data ] Stratified spiit
KT\ K'E\ | False v|
L LN




Regression Analysis

4. HHA OfHZE2| RUNE S8 40| A=EH Split Z& LEXRN =
M H3 BA

T~ i .
Search experiment iterms o e - Split Data
[ -] splitting mode
a == Sawved Datasets F 9
Ll | Split Rowws Vl
Trained Models AN EEEEEEEEEEEENEEEEEEEEEEEEEER
- » Fraction of rows imn the fir... -
.
Data Format Conversions | Eaﬁ Linear.csw [ I 0. 75 I:
; ) O TTTTTTT I T I I LT L L L L L L
- Drata Input and Output Randomized split
ﬁ Crata Transformation Fandom seed
Lo ]
e~ Feature Selection L ETTRRRT)
“ EEED Selit D . - u Stratified split
A N it ata [ u
MMachine Learming T L = n False S
@ & | |
ﬁ OpenCh Library hModules START TIME B2 20LTF...
EMND TIME 2222017
Python Language Modules L APSED TIME 0:00-00.000
R Language Modules STATUS CODE Finmished
N N STATUS DETAILS Task cutput
Statistical Functions was present
_ in coutput
Text Analytics cache
Time Series
wWeb Service
Deprecated
MM Map -
e Lmearcse
Quick Help |
[‘ﬁﬂ St O 5 > - ] Split the rows of a dataset into bwo distinct
sets
more help..)
el -4 —
]
=l O @ Tms O

RN HESTORY




Regression Analysis

5. Split RE2 EHRE(YUZXK, LEX) 24 -) Visualize 28
5.1 X SHEE: 750,000712] (75%)
QEX &I E: 250,0007H2] (25%) &= &l0l

Linear Regression Analysis 2017.03.22 » Split Data » Results datasetl Linear Regression Analysis 2017.03.22 » Split Data > Results dataset?
rOWs columns rows columns
750000 5 250000 5
> )
4 Statistics 4 Statistics
view as view as
w i b . J . Al Mean 20095 w i | A Ak A Al Al Mean 1.9986
Median 2.0104 Median 1.9851
185245 0498401  -0318172 -0321123 0284839 Min 16.843 13465857 | -0411772 0709365  -1.922661 3.023134 Min -15.6221
852159 -0.593897 0983661 2701776  2.658439 Max 20.3576 -2.002188 | -0.209456 -1.256815 -1907706 -1.190089 Max 18.972
2180898 | 0615106 0961651 0599773 -0519 Standard Deviation  2.9975 0630137 | 1288155 -0.978283 0000879  -0.425027 Standard Deviation  3.9911
Unique Values 742400 Unique Values 249128
2066249 | 0283523 0822541 0047709  -1116829 Missing Values o -2721003 | 0536884  -0.443573 0315595  -0.785715 Missing Values 0
0.63082 -0.515336 0974514  -0.097375 -0.790334 Feature Type Numeric Feature 7696182 0.009584 039382 -0.186485 1638789 Feature Type Numeric Feature
-5.425551 | -0.149913 0359506  -1.225475 -2.478601 i o 2.000733 0527204  -0471469 -0.927625 0.059235 i o
4 Visualizations 4 Visualizations
-0.831596 | -0.890183 1131969 1658705 -0.765287 -1.19303 -0272086 -1795461 0856469 0109629
-5.185148 | -1.908579 -0126227 13254 -0.773014 y 3.277375 -2176456 1090739  -2021236 0.27057 y
4968429 | 0253385  -1665216 -0.075997 1687267 Histogram 4583633 | 0504702 -0204402 (0516011 0423144 Histogram
-2.204231 | -0.683879 -0.547789 0.229165 -0.551469 3393767 0.529871 -0468828 0115473 0957172
-2.442555 | 0795498 1018847 150211 -0.663527 24e+5 0.59884 -1.748067 0359497 0343337 -0.748543
-0118826 | 0357204 -0665897 2297899 0616557 22e+5 3451759 -0635524 0131922 189539 1166627 7.0e+4
063689 | 0311357 -0.80483  -2157544 -100056 Des -1360037 | -1093655 -029549  -0063398 -0.915983 oea
1.8e+5
0.169543 1840491 -0307138 -0.299141 -067129 16e+5 0.255559 1380944 0313732 2002985  -0.1172% —
0.351085 -1184179 -0.2826 1376771 0825483 ?.4&5 8277814 -0783917 1011258  -1179523 1415073 ‘Z"
S40e+4
6.392628 0.274202 0717099 0022325 0978965 E'ZHS 8201917 1616984  -0001409 -0404528 1440088 §_4
“=l0e+5 =
-1.456733 | -0.050769 -1.766128 (0.186835  0.352907 B0e+4 -2.624624 | -0.038906 -0.853811 2517302 -0.428517 Tt
0364217 | 0.386778 0219756  0.256168  -0.821799 6.0e+4 -0.806975 | 1525356  -0.771623 0928414  -0.787121 20ess
-2.466613 | 0.367533 0606299  0.800758 -2.058798 Hhers -6.480496 | -0.369781 -1.925865 -0.276417 -1.30736 10e+4
2.0e+4
-5162158 | -1528698 -0982677 0077535  -0.620597 v 2 — . . — 8145962 1143582 0140822 0129958 2052382 v 2 — . l —
P, e mcmmm o raoine A 22 ob o) 4D P oD ol 2 ) © caaanna P o cmmme  Amman A0 a) o) el AP A e} b O b W




Regression Analysis

6. Train Model 2&= A0 B0{Ct =11

6.1 Split Data B E2| AZ &2 LEQ} Train Model 2 E°| 22X
ol IEE HA

7. Properties £0llA| Launch column selector HE £

[EN RN AW W ) | I\\.—yl\.—.)._llul [ Y |u|_'v D I-"IUpt'lth.‘S FFUJEL;L
train mo L Draft saved at 27 10:24:59 A 4 Train Model
Label column
4 Machine Learning ’D
Selected columns:
4 Train Launch the selector tool to make a selection
Train Model iﬁi Linear.csv Launch column selector
Sip Selit Data v
[ Train Maodel (1] J
1)
S



Regression Analysis

8. LHO| ofiSstuX} 5hi= £ M (y &)

Select a single column

AVAILABLE COLUMMNS SELECTED COLUMMNS
I BY MAME

WITH RULES all Types search columns p All T'_.fpes search columns p

x1 ¥
X2
X3
x4

4 colurnns available 1 columns selected




Regression Analysis

9. MY g|H Y2|E(linear regression)E &2 £, 0|8 HHAO 0]
=1 Train Model 22| St Q=] ZEC} A
9.1 Train Model 25 SHXE Visualized|EH, sk&E Ddo] MXZt
i} £49] 71SX|E E01E = AUS

Linear Regression Analysis 2017.03.22 » Train Model » Trained model
iﬁi Linear.csv

Batch Linear Regressor

[ Settings

Setting Value
@ Linear Regression v ;Em Split Data v | Bias True

Regulanzation 0.001
Allow Unknown Levels  True

: Random MNumber Seed

@ Train Model v

Feature Weights

Feature Weight

A4 3.00051
A2 2.00085
Bias 199972
A1 1.00016

*3 -0.5955646



Regression Analysis

10. Score Model2 ZHHAO| 20| =11 YA OtE DY 2 W7} ¢jo|E <L} HA
10.1 Score Labels: y M & 0S8t 1}

y X1 X2 X3 X4 Scored Labels

iﬁi Linear.csv ¥ J“I. .||||. -||||- .I|II. ||l .|||.
) 13465857 -0411772 0.709365 -1922661 3.023134 14000144
-2.002188 -0.209456 -1256815 -1907706 -1.190089Q| -2.388316
0.630137 1288155 -0978283 0000879  -0.425027)| 0.054509
-2.721093 0536884  -0443573 0315595  -0.785715)| -1.023862
7.696182 0.009584  0.39382 -0.186485 1638789 | 7.900904

. . B . 2.000733 0527204  -0471469 -0927625 0.059235 J| 2.688704
@ Linear Regression v 1, Split Data v

-1.19303 -0.272086 -1795461 0856469 0109629 §| -2.392088

3277375 -2176456 1090739  -2.021236 027057 483769
4583633 0.504702  -0204402 0516011 0423144 §| 2.849345
3.393767 0529871  -0468828 0115473 0957172 | 4.348192
. 0.50884 -1.748067 0359497 0343337  -0.748343)| -1.618557
. 3451750 -0635524 0131922 1895396 1166627 | 3.233801

@ Train Model v

1360037 -1093655 -029549  -0063298 -0.915083f| -2.370385

0.255559  1.380944 0313732 2002985  -0.11725 1654534
8277814  -0.783917 1011258 -1179523 1415073 j| 8.664102
8.201917 1616984  -0001409 -0.404528 1440088 || 8339532
-2.624624 -0.038906 -0853811 2517302  -0428517)| -3.549724
l l -0.806975  1.525356  -0.771623 05928414  -0.787121)| -1.308431
Score Model v -6.4804%6  -0.369781 -1925865 -0.276417 -1.30736 —5.869924'_{
8.145962 1143592 0140822 0129958 2052382 ) 9453545 (\
61117204 -0A89906 0854707  -1169975 03781 53739




Regression Model & H|u!

1. Evaluate Model& A0 B0 =11 Score Model2} &
1.1 Evaluate Model: 0= Zfa} AN ZtS HIEC R CtYst ot X7 HS

2. ZAWNZEE Visualizest Z1}: RMSES H|R28t C}Fst WIIX|EL} OIEH 2t
i} A 2t 29| X0 F AlZtskst Hut &9l

Linear Regression Analysis 2017.03.22 » Evaluate Model » Evaluation results

iai Linear.csv 4 Metrics
Mean Absolute Error 0.796548
Root Mean Squared Error 0.998402
Relative Absolute Error 0.250383
Relative Squared Error 0.06258

Coefficient of

i i B gpiit Data v 0.93742
@ Linear Regression v _\'HII P Determination )

\ / 4 Error Histogram

De+4

@ Train Model v
| X
7.0e+4
6.0e+4
E;Oe—d
@
: B
Foea
3.
2
1

Score Model v
De+4
} De+4
De+4
¢ e [
v 0 |
= Evaluate Model v Ged@qj. O B AR A2 3 4% a3 a1 2 40
=1 (1) of
o AN’ Error




Regression Model & H|u!

- YAE 7|Hict MAFES REUS FI6IA dS Hlw
3. Boosted Decision Tree Regression 2= % 5li=}6l= Train/Score
Model BE2 £7}

4. Score Model 2E2| Z1} ZEE Evaluate Model 22| |2 = ¢!
2 ZEQ oA

[ ¥
ab
-

@ Linear Regression v ;EHII Split Data v @ Boosted Decision Tree Regr...
\ %L»
[Z] Train Model v \ (] i Mode
\ X
@ Score Model v @ Score Model
2
'\ —
Evaluate Model



Regression Model &8s H|u!

5. Y= Ec| U0 Hjol dF=2|H ZU| RMSEJI H2,
ofl2{e] 22X A Mityo= M ZF2 S HY

Linear Regression Analysis 2017.03.22 » Evaluate Model » Evaluation results

4 Metrics 4 Metrics
Mean Absolute Error 0.796548 Mean Absolute Error 0.823302
Root Mean Squared Error 0.998402 Root Mean Squared Error 1.032505
Relative Absolute Error 0.250383 Relative Absolute Error 0.258792
Relative Squared Error 0.06258 Relative Squared Error 0.066928
Coefficient of Coefficient of
P 0.93742 . 0.933072
Determination Determination
4 Error Histogram 4 Error Histogram
1.0e+5
&.0e+4
9.0e+4
T0e=4 B.0e+4
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Regression Model &8s H|u!

Regression Analysis Boosted Decision Tree Neural Network Regression

4 Metrics 4 Metrics 4 Metrics
Mean Absolute Error 0.796548 Mean Absolute Error 0.823302 Mean Absolute Error 0.800059
Root Mean Squared Error 0.998402 Root Mean Squared Error 1.032505 Root Mean Squared Error 1.00286
Relative Absolute Error 0.250383 Relative Absolute Error 0.258792 Relative Absolute Error 0.251486
Relative Squared Error 0.06258 Relative Squared Error 0.066928 Relative Squared Error 0.06314
Coefficient of 0.93742 Coefficient of 0.033072 Coﬂfﬁ‘:i.f’"t '-"f 0.93686
Determination ) Determination - Determination

4 Error Histogram 4 Error Histogram 4 Error Histogram
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Classification Analysis

1.  “Adult Census Income Binary @@ Adut Census Income Binary..
Classification dataset” £2{27| I
B Select Columns in Dataset </
2. Select columns in Dataset '\
: age, education, marital—status,
relationship, race, sex, () TworCassBoosted Decision.. /|| Sy it Dat v
income(7|&: 50K) \ /
3. Split Data: (3 i e v
Training set 80%, Test set 20% \
@ Score Model v
4. Classification method: \
Two—Class Boosted Decision Tree
Evaluate Model v

=]




Classification Analysis

5. Evaluate Model )
: Visualize 28] . ~N |
w W 1 score Model v
6. ROCHH S Soll \
E% *6'% ]<I>17 I' 5 o [ Evaluat;Mc-del v ]
SEE @IZE) -
ABE (SOZ-1) -
R O D) [T ;&

False Positive Rate

True Positive  False Negative Accuracy Precision Threshald | I AlC

887 691 0.823 0.658 0.5 0.875
False Pasitive  True Negative Recall F1 Score

462 4472 0.562 0.606
Positive Label  Negatiee Label

=50K <=50K

Score Bin Positive Examples Megative BExamples Fraction Abowve Threshold Accuracy F1Score  Precision  Recall Megative Precision  MNegative Recall  Cumulativ
(0.200.1.000] 23 10 0.008 Q763 0023 0ElL 0.0z7 0762 0.998 0.00
(0.800,0.900] 181 40 0042 0784 0242 0818 0142 0783 0990 000
(0.700,0.8001 or 110 0108 0E1S 0.458 0768 0337 0820 0.968 0.
(0.500,0.700] 13% 20 0139 0E23 0.536 0735 0.422 0E37 0851
(0.200.0.600] sl § rz 0.207 0E23 0.6086 0658 0.e2 0.EG6 0.906




Classification Analysis

7. Update Predictive Experiment 28

igi Adult Census Income Binary...
L

[

v

Eau Select Columns in Dataset v

." Income Experiment [trained... Web service input
L 1

@ Score Model v

L)

Web service output

DEPLOY WER
SERVICE

Update Predictive Experinnent

Deploy Web Service

& g

SET UP WEB PUBLISH TO
SERVICE GALLERY

8. DEPLOY WEB SERVICE 2§




Classification Analysis

9. Test preview 2

ure Machine Learning Studio

income experiment [predictive exp.]
DASHBOARD CONFIGURATION

Genera New Web Services Experience Preview
Publizhed experiment

View snapshot  View latest

Descripticn

No description provided for this web service.

DN WD N

APl key
C/tFBe5DP4ztuRS3fPIXNAIDg OxlSWC2WUdy  BvBdM3uWM +ePoolldXfkgEEbTwGozoCwDCnHyywguDHVhefPPw== |'.
Default Endpoint
API HELP PAGE TEST APPS LAST UPDATED
REQUEST/RESPONSE R [Test preview @) Excel 2013 or Iater | Y] Excel 2010 or eariier workbook 3/24/2017 330:13 PM

BATCH EXECUTION Test preview u_J Excel 2013 or later workbook 3/24/2017 33013 PM




Classification Analysis

10. Input &3 = output =0I
Scored Labels : 50K
Scored Probabilities: 90.06%

Request-Response Batch

Sample Data

Sample Data is a feature for your web service users to get started with using your web service. Sample data will make a small sample from your training data set
available, so we can populate this test dialog. Do you want to enable it?

v inputl

fild

E v outputl

age 44
age 44
education Doctorate
education Doctorate
marital-status Married-civ-spouse
marital-status Married-civ-spouse
relationship Own-child
relationship Own-child
) race  White
race White
Sex Female
sex Female

Scored Labels =50K

Test Request-Response

Scored Probabilities 0.9006404280606254




Classification Model s H|u!

11. Two—Class Decision Forest Model &7}

i‘;ﬁ Adult Census Income Binary...

I

B galect Columns in Dataset v

o

Two-Class Boosted Decision... ‘;-EH'I'I 5plit Data v @ Two-Class Decision Forest

RN S I

Score Model v Score Model v

v

Train Model v

—

Evaluate Model v




Classification Model s H|u!

12. O|= H™s&I: : Two—Class Boosted Decision Tree ) Two—Class Decision Forest

ROC PRECISION/RECALL LIFT

: I DN

08 [ R — ] Score Model W Sc

07
(1]

os [ Evaluate Model v ]

True Pesitive Rate

oo ol o2 03 o4 05 [0} o7 1k} o 10 e._ G_) @ :.: ‘E’

False Positive Rate

True Positive  False Megative Accuracy Precision Threshold | NN I N AUC
887 691 0.823 0.658 0.5 0.875

False Positive  True Negative Recall F1 Scone
462 4472 0.562 0.606

Positive Label Megative Label
>50K <=50K

Score Bin Positive Examples MNegative Examples Fraction Above Threshold Accuracy F1 Score Precision Recall Megative Precision Negative Recall Cumulative AUC
{0.200,1.000] 43 10 0.002 0763 0.053 0811 Qo7 0782 0998 0.0c0
{0.800,0.900] 181 40 0.042 0784 0.242 0813 0142 0783 0.990 0.001
{0.700,0.800] 7 110 0.106 0.81s 0452 0768 0337 0820 0958 0.005




Azure ML & HX

B:

1) H/W, S/WE 4t 0 2R QS

2) drag, drop, connectE S3iM RS 28 Al
3) HlOIE Tt BES AMZEOos AZsIH oIS 24 2E 114
4) 35742 ME CIOo|E| Aiu} 68712 ME MY HIB

5) Ctet ML 2t0|22{2] XIS (367H)

6) R % Python A3

2IEE =
HES £

7) Predictive Experiment 7|5

8) Open API H|3

9) Running time %=

C}xd-
| I

7t6tq 2k Jtset SHEHM

(ex. Linear.csv(1009tZ1): 42 A Q)

Income Binary.csv(30t1): 16X 4 Q)
10) C}ASt data formats X[ & (csv, text, SQLtable, Rdata, zip S)

1) HIO|E| Y2 E &7t L2l (ex. Linear.csv(1002t4): 1082 AQ)
2) SA0fl 374 0|42 B Ms H|W 0242

3) F= AHE712H0|

i

At

2 22
© ©o

0] X2 (30¥, 10GB)

Held

/lsd

\ 4

I useD AVAILABLE

|

Want more storage? Get the standard version learn

8% of 10 GIGABYTES

more




Amazon-Google—-MS HAY

H| w1 4]

data sources

data formats

dataset
maximum size

data types

~liquid

AWS
Machine Learning

text file uploaded into S3
AWS RDS

AWS Redshift

AWS S3 table

csv file
S3 or Redshift database

100 GB

boolean
categorical
numeric
string

Google
Prediction API

text file uploaded into Google Storage
Google Spreadsheet

HTTPS requests

API update calls

txt file
spreadsheet
JSON

text file: 2.5 GB
HTTP request: 2 MB

numeric
string

AMUjA

MS Azure
Machine Learning

uploaded text file
Azure Storage
SQL database
web URL
Hadoop HiveQL

csv and txt files
Hive/SQL tables
OData values
svmlight

arff

zip

RData

10GB

boolean
categorical
datetime
numeric
string
timespan




ANXE

1. Microsoft Azure:
https://azure.microsoft.com/ko—kr/

2. Azure machine-learning studio:
https.//studio.azureml.net/

3. Azure machine—-learning 74, 2HA{:
https://azure.microsoft.com/ko-kr/services/machine-

learning/

4. Azure machine-learning 712, AFSHH:
https://docs.microsoft.com/ko-kr/azure/machine-
learning/machine-learning-algorithm-choice
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Thank you




