Draft Version
Last update: 2 FEB 2020

ad

ed.
b))}

29D
Ce
3)
D

13

204123 - MeN15VayaLiaewiy

(Introduction to Data Science)

Y] a Y]
2.A5.UN9NT  DULLNA
A1AIYINYINITABUNIADS ALINYIAENT

UNIINY1Q8LTE 1A



L%a\i
R U1V |
AT DT DUFURNT st 1
1. Microsoft Azure Machine Learning Studio (ML Studio) .......ccoveveveiieieieiiieieeeean 1
11 AT 1
12, MIUIYATRLANABNTNUADTAIUANUIG ML StUdo v 3
1.3, MFUNTIUAAUIN AZUre Al GALEIY . 5
1.4. ﬂ’]iﬁ%ﬂﬂﬂ’lim@aaﬂ ................................................................................................... 7
1.5. d?ﬂﬂi%ﬂE)UGUE]\‘WTﬁ'WhQﬂ’ﬁV]WaEN .................................................................. 8
1.6. ﬂqﬁaaﬂLLUUﬂfﬁV]@a@QLﬁ@Qﬁu ........................................................................... 9
YA AT U TS o 12
1. sqmsa’aaﬂa COMIC CRAFACEETS .. 12
2. qu%’ayja 2004 New Car and TIUCK ... 13
3 sqmsa’aaﬂa 120 Years of Olympic History athletes and Results............cccccoocevennn.. 14
G YATBIR S v 15
5. YAUBUA AIFOIL SEU-NOISE 1 15
6 TP ”aaﬂa Mini Market Basket . ... 16
7 Ue y@%ﬂ Simulated Online ShoppiNg Carts......ccveeneereeeeee e 16
8 TP ”aaﬂa MUSIIFOOM L.ttt 17

204123 - 3'1/1&1’1?1’13%@%61,‘6‘@\‘1(5{14 (Introduction to Data Science)



UURn1s7 1 mswleuwiadayanaznisiiiintoyadinsesdliodnsziveya 21

Lo YAVOUAUTURNTT o 21
2, %gumauﬂﬁﬁﬁms .............................................................................................................. 21
30 W UURNUGURNT oo 24
UFTANTA 2 M3daeSentonanaunTHATIEN oo 25
Lo YATOUAURURNTT o 25
2 %’jumauﬂﬁﬁamﬁ .............................................................................................................. 25
3 UURNUGURNTT e 29
UFTRNTA 3 M3rneaiRiiBmssanainmssteyandn. ... 31
L YATOUAURURNTT o 31
2 %’jumauﬂﬁﬁamﬁ .............................................................................................................. 31
30 UURNUGURNT o 33
UFTRNTI ¢ nslfinTeaiiolnseinguuestona. . 34
Lo YAUBUAUGUANTT oo 34
2. %umauﬂﬁﬁ’ami .............................................................................................................. 34
30 UURNUURNT o 38
URTRNIA 5 N151AT0980N 1T IATIEAALATINDIA oo 40
Lo YATOUAURURNTT o 40
2. Gﬂgumauﬂﬁﬁ’amﬁ .............................................................................................................. 40
3 UURINUGURNTT oo 42

204123 - 3'1/1&1’1?1’13%@%61,‘6‘@\‘1(5{14 (Introduction to Data Science)



UFTRNTA 6 MsliiTeailoAs e in ST MUnToma.
Lo YAVOUAUTURNTT o
2, %gumauﬂﬁﬁﬁms ..............................................................................................................
30 W UURNUGURNT oo

204123 - 3'1/1&1’1?1’13%@%61,‘6‘@\‘1(5]/14 (Introduction to Data Science)



o dl = a va
LL%J%U”ILV’]?BQ&J@U{]UGIW‘I?

1. Microsoft Azure Machine Learning Studio (ML Studio)

Juesesdiedmiumsiasgideyasieisnsmainginsteyaluguiuuiuuennandi

=

(Web Application) Aignwamunaulnsuiunlulasaeans asasladansuziduiunyiieu
(Workspace) N ldanunsnadne nasey uazisunslnaduiunisdinszvideyazesld i
dl A dj 1o v = 4 =
AzesianuuaIn-019 @ ldliandudesliannaiuisoniesiunisaaunisitlsunsy
panfiaimes elindrdudesausunisimunugasiee faanimlnneu (Python) wisanimiens

o

(R Programming Language) #4711 lin1931Asnzidayalarutinnguuneeliu ausntinaiiy
ad a Y :’/ 2 3’/ d” 3’/ o a o
AEnsAvidayadugels Mstnisdszuoanaisunaazgnaiunisludneuznislszioang
LuuAA196 (Cloud Computing) AYNMLFITRINTsENIaNaTBag ALUTNNNE IFiaean atinalsfi
3 v b2 [ v a
pxvnnnslsenanaldszazinaruugldainisnaanainidsunsuudondudunfianiunis

dszananalsd Tnantsnautiudiasnntunised (@ unsnfnedeyarisminlaniiulesd

https://docs.microsoft.com/en-us/azure/machine-learning/studio/) N LAUITA HinAne

= &

a o al 1 U Y dl A Yo o al a o 1 al
uyanenaedasludaiuisadrldinTeasdaladiuniaingddwasasunidnanaa laaldids
AN ldans)

1.1. s lgauUaesdu

o =K

WnAnsanusaidildens ML Studio Talaaludaiuled https:/studio.azuremlnet/

pan#dy Sign In Mntudngszuulegliiindamdresminendeluniadngssuy edngszuy

= o

¥ dgl/ ai o o A o
LL@Q’Q‘Z‘]J?’WQ NUNNWIULBILYTUNANE A

Lo

'gﬂﬁ 1


https://docs.microsoft.com/en-us/azure/machine-learning/studio/
https://studio.azureml.net/

PAPANGKORN INKEAW-Fr... -

B EXPERIMENTS.
O e AUTHOR sTATUS LasTEDITED 4 rRoct 2

JUN 1 wiensituivineuvesdyUgly

£% i A Ao [% ' . ¥ v =
Aglundsneiuniieulsznaustgwaunuanny (Section Tab) n9pAUGE B9

1lgznavums

. ' a v oy &£ v A 1%
® Projects LLZQM\?'E’]?LIﬂ’]ﬁ‘TﬂNﬂW?ﬁ]’N"I Vlﬂm‘ﬁ@ MNUU m%@qlﬂﬁ'ﬂ WWANLALAANITIATNNIST

al

i1 ot
gJ/ v

® Experiments LAATIENIINIINAREIANS BN IEaT9TweuazAv8EN9N ML Studio
wizein 13 TR 14 15N
1 v 1 1
® Web Services uanssanisuznisaaulaiifldainau e liyansduaiunsodnldn
Tumanisinasridayaainniamaaesina aeas 14
o K dld [ a o O ul/ ai oI/
® Notebooks LAANITENITANAITAAUUNNNNANIDELNEILAY TUAANAY (Code) NATNITNAY

dszunald daiuwenaisantiuinig dadaan

¥
]

® Datasets uansensgadayafidldindngiuiivicuuazgadeyanaassii ML Studio
LR

® Trained Models Lanis1ean13NRagInLNNIALATIZYIdRY AR i daFauazsaiy
¥ w4 uanudur sl

® Settings N196AAGNI7 AAUFLNLTVINaMLRIE L
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dl Y a ] v a dy = dl |dl A
LN@@Tﬁ@ﬂLLﬂUMNQ@MHLL@’J UFNUNUNNNIUAELLRIUNTLA A ATNUNIANYNYNLABN

o = o Yo o A A ' A '
uﬂﬁﬂEqQ$1ﬁL?ﬂquﬁﬂq?sl,Tﬂ']uLﬂ?@\?N‘ﬂmq\?”I IuLLﬁ]@3LLQUMNQ®V¥JN’]uﬂQﬂ??Nﬂq?W@@“ﬂ\‘]mﬂiﬂ

AAUUDUANFIAUANAE Lﬂ@ﬂuiﬂmmmmmfnmmm@gj Adantangnldeuiesass

'
o o

A ANEY +NEW LiluAdad ’]‘Vlﬁ“i_lﬂ’]ﬁ‘ﬁﬁ"]\‘mﬁ‘ﬂuﬁL°1|’]°TJ®°1|@3~I@ (Dataset) Tup) AR (Module) TAsanng

4
]

(Project) N13Aa®4 (Experiment) uazlanansantiuiin (Notebook) arnumasniguanidngiug

717471

1.2. nmsihyadayavnasunnasdauaadtg ML Studio'

¥
| o

dmsunsundigadeyaaniasesveagliidigiunrinauly ML Studio 1 ldazsias

[

wiranuindeya Tne ML Studio seusunisunduiiudeyauinmien fsil

® Plain text (.txt)

® Comma-separated values (CSV) with a header (.csv) or without (.nh.csv)
® Tab-separated values (TSV) with a header (.tsv) or without (.nh.tsv)
® f[xcel file

® Azure table

® Hive table

® SQL database table

® (OData values

® SVMLight data (.svmlight)

® Attribute Relation File Format (ARFF) data (.arff)

® Zip file (.zip)

® R object or workspace file (.RData)

Ineufiudoyanavindig ML Studio agseslivuiasidlaiiy 10 GB

! Lméﬁayjamﬂ https://docs.microsoft.com/en-us/azure/machine-learning/studio/import-data Autliaiui 18 §unau 2562
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nsdniteyadnieIavasyliiivuneu el

1. PANFN& +NEW ASIuaUA&Is1uans
2. ntandensiiden DATASET uay FROM LOCAL FILE snugsu

= Microsoft Azure Machine Learning Studio (classic)

experiments

FROM -
DATASET et s Upload a new dataset from a local file

MODULE

PROJECT

EXPERIMENT

NOTEBOOK

JUN 2 Tumeunsdnduiiudeyaainesesldeuidng ML Studio (1)

3. lulmevden Upload a new dataset dialog ﬁwnmﬁanuﬁm%aﬂaﬁﬁaqmi

4. nsendeFunyateya @enviauiludeya waznsendreSursyadeya (1) Tunsdiidu
yadoyafiiasgnindig ML Studio wda wazdesnisusuussadoyatiu Idadniden
§Ldon This is the new version of an existing dataset wagnseniai3onyndoya T4
nssfuTeyndoyaiifesnisuiuuss

5. antdurdnly v assuasuweslaozdon
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Upload a new dataset

SELECT THE DATA TO UPLOAD:
Choose File |toy_dataset.csv

This Is the new version of an existing dataset
ENTER A NAME FOR THE NEW DATASET:

toy_dataset.csv

SELECT A TYPE FOR THE NEW DATASET:

Generic CSV File with a header (.csv) v @
PROVIDE AN OPTIONAL DESCRIPTION:
@ ¢

JUN 3 Jumeunsdiduiiudeyavineesldeuidng ML Studio (2)

Downloaded from
https://www.kaggle.com/carlolepelaars/toy-dataset

6. swozalumsdnlnanuiludoyaiuogiurunauiiudoyauarenuiiivosnindenderu
wdadliuims (Server) fadigldansaldou ML Studio Iéuagsomssnlnanuiludaya
Inglalanisnsauninazdnlnanuiludoyaiasa

7. lednlnanuiindoyadiia szumngleyateualusensyadeya annsoglilasnisadn
waUnLIAYY DATASETS

wenANIranTadIiIYteyanwiludeyaniegluniesmauiunetdiumive it
ML Studio Sufiiesesiienyislumsidideyaanunastoyaseulatiduy lednme  Feanse

ﬁﬂm“ﬁaﬁdaLﬁmlﬁmlﬁmﬂﬁﬂ%ﬁ https://docs.microsoft.com/en-us/azure/machine-

learning/studio/import-data

1.3. msudlugaan Azure Al Gallery

iwsesilelumsiiasigideyalu ML Studio aveglusUluganvimiihamizedne Wi luga
Fisher Linear Discriminant Analysis d@wsunisidendnuaeiau (Feature Selection) luga
Summarize Data dwsumuAadRgnssanvasiazimuUsluyadeaya wazlugayntayasiie

Judu T ML Studio lawSeulugadmsuldidunsesdiodmseiieisnisingg Mdunidnuay
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feuldiuegaunsvans lnglidesindluga egalsinudldaunsaiidlugadus idesnisls 2
The ddlugannaeuesniiawtues wazdnilugangnimuiuassivswhily Azure Al
Gallery luntiagnantamsAuniuazididilugadain Azure Al Gallery Faiidunou fall

1. AAnAE +NEW asauaufdanueang
2. ntudenduden MUDULE sxusinglassiondmiuidenluga
3. gannsarumilugalalagnisnsendrfulundesdeniny Search custom modules 9%

Usngsemsluganaumaugs

dachine Learning Studio

experiments

MY EXPERIMENTS

FROM 2P
fh DATASET ﬂ PACKAGE Upload a new custom module from a local file
L]
-

ml PROJECT S Hierarchical

& EXPERIMENT 28 Microsoft Samples

:; NOTEBOOK

Ut 4 mshudnlugaan Azure Al Gallery (1)

a. ﬁwmﬁlm’muu‘[maaﬁﬁmmi walAan IMPORT MODULE

View in Gallery

Assign data to clusters using

hierarchical clustering

Ul 5 msithlugaan Azure Al Gallery (2)

5. lugatignindn anansalenunldnulaluvazaianmmesss lngazegnisluntineges
Modules nelingy Custom
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= Microsoft Azure Machine Learning Studio (classic)

< Practice 3

Search experiment items ,0

o] .
B igi Saved Datasets Mpn Edit Metadat
For species
4 = Custom
Fit DBSCAN Clusters
Fit Hierarchical Clusters
EE e For z'll summarize bata
Fit Hierarchical Clusters
a .. e

JUN 6 msdndnlugaan Azure Al Gallery (3)

1.4. N15E519N15NAAD9

nsa¥unsmnaesieidutuneuSufuresummanosdaindnuasiomeuuazanusar
¥fenuios Mavpaemilen dulssneufetuneuresnsinssideyadeismaineinistoya
dwuuitymiladamniaindy  5erldadenmmnasaiismismsmeassiilddmnsunidam
wanedayn nsadenisvanesiitusou il

1. AANAAT +NEW ASILauAI&InIuans
2. ntudenAlaen EXPERIMENT wag Blank Experiment suansiu

experiments

MY EXPERIMENTS

=

Oc
DATASET L search experiment templates

MODULE .
=8 Microsoft Samples
PROJECT
Sample 1: Download Sample 2: Dataset
T dataset from UCI: Adult 2 Analysis
class dataset Auto Imports Regressio|
NOTEBOOK

W ERD

Sample 3: Cross Sample 4: Cross
| ;

validation for Binary

Classification: Adult

JUN 7 Jumpunisasianisvaaas (1)
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3. avunngmihdndmsuaifuniveass dsgun 8 Jldaunsaudleeniimaasdlalay
n13AANUILIN Experiment Title waauAledanisnaasslaniudeinis anduadndy
SAVE flauf1denIuans

Microsoft Azure Machine Learning Studio (classic) PAPANGKORN INKEAW-Fr Q@ W O
< Experiment created on 12/18/2019 ! Properties Pro >
Search experiment fkems P 4 Experiment Properties

Jo! SIATUSCODE  InDraft

4 Summary

W Saved Datasats

@ [= Data Format Conversions

,,,,,,,,,,,,,,,,,,,

B> Data Input a

o DataT:

== SO Feature Selection

v
[

JUT 8 Tuneun1sasnanmagaes (2)

1.5. @2uUsENauYBIntIfAINISNAADY

» Machine Learning Studio (cl PAPANGKORN INKEAW-Fr.

Experiment created on 12/18/2019

Sy saved Datasets Experiment Title Experiment Status el

E: Data Format Conversions

B> Data Input ar

__________________
& DataTr on T
£ Feature Selection i

i

Machin rring I " ‘
: . i 4 Description

E'—‘ OpenCV Library Modules Enter the detailed description fo

CUD DN R

A Python Language Modules

R RLanguage Modules Mini Mag

S;m Statistical Functions H i WOrkSpace

+  Modules

Properties

JUN 9 dnlsenauvemtnanivmnaes

NRINSNRaRIUTENOUMEEIUEAY fadl

® Experiment Title Fonsnaaesiefldanunsoudlals

® [xperiment Status @0 1ULVBINITNARDY

® Commands e T
O RUN HISTORY $18n15U5210N15UT8108NaN151Aa 04
O SAVE sdstufinnsudly
O SAVE AS fidstiuiinnsvaassduiionisvnassdu
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O DISCARD CHANGES fdsnidnnisuile
O RUN fdssdunisussanananisnaaed
" RUN Adsdifdunsuseanananisnaaeemamun
" RUN SELECTED fdsiiflunmsuszananaianiglugaiiden
O DEPLOY WEB SERVICE dsadnsuiniseaulatidmsunismaans
O PUBLISH TO GALLERY Ardawmsuninisnaasslufunaassiiules ML Studio
® Properties Mﬁwmsiaaﬁ%uamﬂmamﬂ’ammmsmaaa v3eluga Feozdsunadluny
I@J@Jaﬁlﬁaﬂ
® Modules emslugasiieg dmsumsinneideya dagnaangulifuvmems fldannsa
Fenlugaiifesnislrsannlugaiifesnsinslivuiiuiivhmsnaaes (Workspace)

TeazBealugasne  anunsadnwldainiulesd  httpsi/docs.microsoft.com/en-

us/azure/machine-learning/studio-module-reference/index

& Ao 9] Y ] & A
o Workspace NUNNINTITNNA BN EﬂﬂjmmiamﬂIiJfg]a‘i]’]ﬂ’5’1EJm’iVl’Nmusa’la’J’Nuuwuwﬂﬁ

neaed aliuiviinisveaesfinnlussdeou nsnnduealuiuiinisnaasdazinaies

NUUAIANAIUAIAUNITINNUABU-YaY  UanINTA8luNUNYIN1SNAaeLlvinfng

PAANUIIUYLTIBEUENLTIIINSVRae i siua e AU W INVDIN1TNAEDY
Aldfiaunsade-vene  Nuiviinmsnaaesldlagldiasesdielulauyuuasusnuniua1aves
WUNTIINITNARDS

1.6. N1599NUUUNISNAADILUDIAU

N30RNKULTUABUNITIATIENTBLaYILALAEN1TANNLNAAIINTIENTIIAAIAIUUNUNY

nsnaaes lngunAuaidunaun1snnassassuduilyataya Fenvayanie Nnig ML Studio
wgnyulilumiieny Saved Datasets  d@lugalAsesiien1siinnsiveyauuazgnuenidn

NUIANYMUUTEANMTUATIEN (U 9 nTlene Modules)

dlefinsann-nalugaadluiiuivinnismaaes axusngndedugadagudl 10 ndedluganis
naesszneuseteluga waslvuadiusioUszany (nterface) Tnussnuuunaeslugafediusio
Uszanudmiudeyadn (nput Interface) waglnupnuanaeduganediunalszanuteyasen
(Output Interface) SrurulnuadiuseyUszauazisauuanssiuludueg fuisnsinszideya
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maen gliaunsasumesuisdiusoUszanulalagnisinundlunivuluuniidenis asUsng
AeduNgvRsAIusaUTTA WY

Input Interface

4® Fisher Linear Discriminant A... @

e
~ Output Interface
JUN 10 naedlugauuiiuiviinisnagaes

A = ! dy A o 4 J . a ¢l
Lllallﬂ'ﬁl,a@ﬂﬂﬁE]ﬂill@aiﬂ‘UuW‘Uquﬂ'ﬁVl@ﬁ@Q VU Propertles AELLAPNNITIULADIN

v ° Yo aa a ¢ v A A N ) 1 a s ax 2
f\]g(ﬁ]aﬂﬂ']‘Viu@]I‘Wﬂ'U’Jﬁﬂ'ﬁ’JLﬂ'ﬁqgﬂ%@%awL'ﬁ'e]ﬂIUEUW 11 LAAFIDYNUYDINITIULFDIVDIITNTLADN

anwazlaY (Feature Selection) #1839 Fisher Linear Discriminant Analysis
Properties Project >

4 Fisher Linear Discriminant Anal...

Class labels column

Selected columns:
Column indices:

Launch column selector

Number of feature extract...

Lo |

JUN 11 wsfwesvesisnisidienanuauiau (Feature Selection) #3835 Fisher Linear Discriminant Analysis

msAnsefusgninlugasingg  ddnvaslunsaslondeyadn-eansewinety nssie
Uszanulugasingg Whshefuwilalaeranilmadiuseussanudeyasenvesndedlugaduma ui
annlufdlvundiusieUszanuteyaitivesnasdugatatema enasdlugaannsaibeusedulsia
Usnganasanndesiumanssndssuaeymaununslnavestoya daguil 12 Filfldanane
snidnmadeueldlnenisednideniduidoniiviesnsau anturdnen idon Delete
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gi Adult Census Income Binary...

[p Fisher Linear Discriminant A... ]

(1) (2)
U \J

JUN 12 msseUszanusenisluga 2 luga gnasweusenindugaunufianinisiravestoya

ladesnisUszananatoyanuduneuiildeanuuuly aunsavildlasnatendn RUN Tu
naudtds  sewinadilusunsuihmsuszanaiilugale asusingdadnual @ vundedluga wn
sgysmsUsvananafndeianaindilugaln awusngdydnval ® vundesluga dsanunsag
fosuneteRinnanldlnordniidndnual ®  uandlonisusznanaveslugalaiasoduudy o

Usngdaydnwal v uunaesluga

wenNlaaunsanilrannadns (Download) TUANKaaNS (Save As...) LaAININYDS
Hadns  (Visualize) vesusiavlumalalaenisrdnuinsdnundiusielszautoyasonvadlunad

f99N15  INUUEDNAFINADINITANLTUNIT
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124 d' a v
yadayanldlulfinns
1. ﬂgﬂ‘fl'aga Comic Characters
wiludoya comics.csv ugatoyadiavasainrisdenisnuyn Marvel uag DC Fagn
s duled Marvel Wikia? uaz DC Wikia® Uszneudeyarianun 23,272 seideu fduus
(Variable) ¢ai)

fawus A95U"Y
name Yoshazas
id anurvesisyydndnualvessazas il dululd Ao secret, public #3e
no dual
align wusnvessiazas danfdululy fe Good Bad w3e Neutral
eye dnvassazas
hair AnuvpIfIarAT
gender LINAYDIAIAEAT
gsm INARNINTYDIAIAEAT
alive nsilegesazas fiadduldld fie alive vio deceased
appearances ﬁﬁmuﬂ%y’ﬁmsﬂsmgﬁﬂwﬁfaﬁam%@u
first appear | WAoulazl (p.A.) ﬁﬁaazmﬂimgﬁﬁuﬂ%uiﬂ
publisher Foyavisdonisauiishazasgnafius Seridululs Ae marvel w3e dc
* Andayagaie (Missing Data) gnszyitusl NA

undetaya: QnIIN1AINYATeYa 2 YA Ae dc-wikia-data WAy marvel-wikia-data ga13130

andlnanla arntTulae https://sithub.com/fivethirtyeight/data/tree/master/comic-

characters Mg MITIuatayans 2 9a edumsgrunsasdoyaiaiu vilfduys
first_appear lugadoya comics dnnuliidunnsgrudeiu lnefazasanygavisdonisgu
Marvel sgyf1fuwUs first_appear lugukuy wau-U (mmm-yy) d1udiazasainyanisde
139U DC spym1sauys first_appear Tuguwuu T, W (yyyy, mmm) Jeya first_appear ¥4
ueiavaskiauysal fie szylanzl

? https//marvel fandom.com/wiki/Marvel_Database
® https://dc.fandom.com/wiki/DC_Comics_Database


https://github.com/fivethirtyeight/data/tree/master/comic-characters
https://github.com/fivethirtyeight/data/tree/master/comic-characters
https://marvel.fandom.com/wiki/Marvel_Database
https://dc.fandom.com/wiki/DC_Comics_Database
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2. Yavaua 2004 New Car and Truck

9

uwiludeya carsOd.csv \Uuyndayasnsuduassaussniieandnmiielul 2004 1uau

428 $u Usznausigiuys (Variable) ¢ail

Auus A1B5UTY
name Joguvessnudvtosausyn
sports_car fszyIndu sports car skl fiendululy fe TRUE wde FALSE
suv fsgyindu Sport Utility Vehicle viFoli fieniifululs #e TRUE vide

FALSE

wagon dszyiniu Wagon vidol fanidulule Ae TRUE n3e FALSE
minivan fszyiniu Minivan viielal Sedululd Ae TRUE wie FALSE
pickup fszyindu Pickup videlsl fienfidulule Ao TRUE w3 FALSE
all_wheel frszyindu Al-Wheel Drive vidolal Sniiidululyl @e TRUE we FALSE
rear wheel | #svyindu Rear-Wheel Drive w3elal fidiuldlél #io TRUE w3e FALSE
msrp evaniuuzhlaogngn (mhe: aeaans)

dealer cost

1A11839 (MU2: Aeaans)

= (3 1 a
YUIALATDILUR (MUY aNT)

eng size

ncyl Srununsvuengu Glendu -1 Woduedesoudlsn?)
horsepwr Aa9gn

city_mpg mmmﬁmwaaimwﬁﬁa%’ﬂmﬁm (mie: ldsounaasi)
hwy mpg AruduAvessasuAilouumaans (mie: luddeunaasi)
weight dandn (e Yous)

wheel base | w1agiude (mie: i)

length ALETIAH (Miae: 1)

width auniaase (ihe: i)

* AUByagyme

Y v

(Missing Data) gnsgysdusn NA

Lma'a%'aga: http://jse.amstat.org/datasets/Odcars.dat.txt
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3. Yadaua 120 Years of Olympic History athletes and Results

9 v

uwiludeya athlete_events.csv 1udayananisudstulodudn sewiny a.a. 1896 &9

2016 Fa57U53M191n3Uled wwwsports-reference.com Useneusieteya 271,116 suideu

TeuUs (Variable) fall

AaLkUs A195U"Y
D MUELAYTEYUNNIN
Name Founfiun
Sex LN
Age 818
Height ANNGS (MUI8: LguRlng)
Weight dhondn (mie: Alansw)
Team %aﬁm
NOC AMzNTINATleANTNWAIYIA (3-letter code)
Games Fonunsusiaiy @-gguredu)
Year Viidnnsugadu
Season gauvstu Saiduldld #e Summer #3e Winter
City USENALIIAIN
Sport AR
Fvent UTELANNITHUITY
Medal 519%a Bedululé Ao Gold Silver Bronze nda NA LillduBegs19¥a
* Andayagawie (Missing Data) gnszysusl NA

unasdaya:  https//www.kagele.com/heesoo37/120-years-of-olympic-history-athletes-

Y

and-results
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4. YaUaua Iris

9 v

wiludaya iris.csv udeyadiegsvenentedy 3 areiug laun Setosa Versicolour
wag Virginica y19nun 150 @981 Uszneuniusiius (Variable) Agil

AU ANa5UY

~ & . -
sepal_length | AINNENIVDINAULAYY (WUIY: LYUALLAST)

sepal_width | AUATSVBINAULAEN (MY LOURLLAS)

petal_length | AMUBIVBINAUADN (NUIE: LURLLAT)

petal width | AUNTNUBINAUADA (WUIY: LUURLLAT)

species maﬁuﬁ: Adulule Ao Setosa Versicolour 38 Virginica

yatoyailluflingyviy
Lma'\i%’aga: https://pennyanalytics.com/free-trial/

1

5. ynavaya Airfoil Self-Noise
wiludoya airfoil_self noise.csv  LugadoyaainnisnageunnseINANamansuaz
deosasluinunueinie (airfoils blade) wuuassuazaudtuglusdauiliiiidusasyioundu

Usznaudigdaya 1,503 seieu dduUs (Variable) fiail

A3 AB5UNY
frequency A (e L399d)
angle of attack LUV IUeng (Mdig: 83en)
chord_length AMUEIVRIlUNALNUDINIA (BUI: LUAT)

free stream velocity | musivesvedlvaiiszezlay #lnaining  (mhw:  wasee
U9)

displacement _thickness | AVUNUNTEE¥VIAVDIIIUAN (MUI8: 1UNT)

sound pressure level | szAuANUAULENY (M1e: ATLUA)

yatoyailliflingayviey

Lma'a%'aga: https://archive.ics.uci.edu/ml/datasets/Airfoil+Self-Noise
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6. Yadaua Mini Market Basket

9 v

uwiludaya mini_market_basket.csv 1ugatoyansdmunedumvessuaznIndeuia
nils Usgnaumedayangnirdumdnuiu 202 aen31 dfuUs (Variable) sail

Al ANasuUY

id VUNULRUYALNINFURA

items 9MTAUATUALNSIAUAT WABLSIINITAUALENAELASDINLIY comma (,)

undstaya: Yeyayailasnsulaenisdudeuainnyadeya Market Basket Optimisation
annsacindalaannivled https://www.kaggle.com/roshansharma/market-basket-

optimization

1

7. YaUaya Simulated Online Shopping Carts
wiludoya simulated_online_shopping_carts.csv \Jugadoyasiassvenisiming
dusvesiumoesulauwimils Ussneumetayansninduadnuiu 100,000 axnd fddus

(Variable) §iaii

AUS ANBSUY

transaction _id NUBLAVTIBNITAT

products $18A15AUATIUIIENITAT WAAZIIUNITAUATLEAMIBLATBINUIY comma (,)

uwnssdoya: yafoya simulated online shopping carts LHuyndayaignirassdudmsuld
Usznaumsnaassnsmngaudusius Tneldluga Discover Association Rules dagnuneuns
WU Azure Al Gallery Tufeises Frequently Bought Together Product Suggestions via
Association Rule Mining anansatnfslaanniuled

https://eallery.azure.ai/Experiment/Frequently-Bought-Together-Product-Suggestions-

via-Association-Rule-Minine-1
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8. Yavaua Mushroom

9 v
wiludeya  mushrooms.csv  ugadeyaiisivsiudiegaveann 23 allaluied

9 Y
1 [d

Agaricus uay Lepiota usiazvfingnizyinluminviinduusemuld (Edible) wiauiniiy
(Poisonous) Favuiavdailiaunsassyiiulssnulavselivaziinudaldwusiily
Suusenu yadeyailsenaumeagaianun 8,124 fegne s (Variable) fail

A3 A195U"Y
class theszyindudinadndisuussnuldl (Edible) veidufiy (Poisonous) &
a7idululd Ao e unu Edible %30 p wnu Poisonous
cap-shape Snwasznuaniia Senddululd fie
b U bell C MU conical X WU convex
f unu flat k U knobbed S U sunken
cap-surface Nufvesmnnimia Sanidululd Ae
f wnu fibrous g LbNY grooves y U scaly
s U smooth
cap-color Fuosnnidia Senddululd de
n N brown b iy buff C WY cinnamon
g WY gray r kNU green p WU pink
u by purple e N red w LNU white
y W yellow
bruises sousveudia dATiIullE Ao t unu Windsess wio n unu Walddl
50837
odor nauvesdia Aduldly fe
a b»u almond L L1 anise C WY creosote
y Wy fishy f i foul m LWNU musty
N WU none p WU pungent S WY spicy

gill-attachment | n1sAnvesniu Seduldls fe
a WU attached  d WU descending  f WU free
n WU notched

gill-spacing syezvineresnsu Telulule fie c wnu close e w unucrowded
130 d W distant
gill-size wnvesrsu Sanddululd Ao b unu broad ¥ie n uny narrow
gill-color Fuosnsu fimduldly de
k Unu black n N brown b Wy buff
h WU chocolate ¢ WU gray r WU green
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A3 A195U"Y
O UWNY orange p WU pink u WU purple
e Wy red w LU white y U yellow

stalk-shape

sUs9vesiuia fadulula Ao e unu enlarging 3o t unu

tapering

stalk-root

sUsvaspuiuvselawiin Jandulule fe

b unu bulbous c Wy club u U cup

e WU equal Z WY rhizomorphs r WU rooted

? WU missing value*

stalk-surface-

]
A a

v a & a1 A v A
NWUNIVBINTULAUD LA IULARN llﬂ’W]LquLU‘l@ 3]

above-ring f wnu fibrous y U scaly k b silky
S WU smooth

stalksurface- | fuRavesiulwmudia feddululs de

below-ring f wnu fibrous y U scaly k b silky

s LY smooth

stalk-color-

above-ring

= P =~ O N Py
Avaanumtiorawuia danddululs A
b U buff

O LNU orange

n U brown C NU cinnamon

g WU gray p WY pink

e Wy red w LU white y U yellow

stalk-color-

Fvasnuldramuia Jedululs As

below-ring n WU brown b wnu buff C bNY cinnamon
g WU gray O 1Y orange p WU pink
e Uny red w LLNU white y U yellow
. a O a1 a g [ . a
veil-type YUAVDILEDUUNTUY fedulula Ae p unu partial 50 u UL
universal
veil-color duosteviuiu fadululy fe

n bNY brown O NU orange w NU white

y W yellow

ring-number

° N v = =
VIUIUNLLAIU llﬂ'TV]LTJuVLUVL@ AR N LNU none 1158 O LNU one h3D t
LN two

ring-type

yiavaaawmu danmduldle e

C WU cobwebby e Wwnu evanescent  f uny flaring

L large n WY none p WU pendant

S WU sheathing  z WU zone
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fawus ANB5UNY
spore-print- Fuosaves fenddululy fe
color k unu black n WU brown b unu buff
h WU chocolate  r UWnNU green O WU orange
u U purple w UnuY white y W yellow
population SnwagnisnszanevesUszmnsiia SeAdulule fe
a UWnu abundant ¢ unu clustered n WY numerous
S WU scattered v WU several y U solitary
habitat fiuflog Dadululy fo
g LU grasses L unY leaves m WU meadows
p WU paths u U urban w UnU waste

d Ly woods

* ANUDUARNY

Y U v

(Missing Data) gnszysdue ?

3

wrastaya: https://www.kaggle.com/uciml/mushroom-classification

U
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9. ?gﬂ?’iaa&a Carbon Nanotubes
uilsidiaya carbon_nanotubes.csv ugndayafignaststudelusunsy CASTEP Tagld
"3§msmimmmmzﬁqmLS?NLsmmﬁmawiamiuﬂﬁuau (CNT  geometry optimization)
ToyafifnEusurasozneuniuou (u, v, w) wag lafannimes (n, m) gnieulidudeyatines
lUsunsu CASTEP uazdayaiiinvateznaumsueu (u’, v/, w’) fennaladunadnsan

lUsunsu CASTEP yadayailusenaumeniageiaua 10,721 dege I9us (Variable) fsil

A3 Aa5UNY

Cl_n Amdives n vesladannmesfignidentd

Cl.m Amdiwes m vesladannmesignidentld

Init_coor_u RSB UF UYL MDA UBULLILAL U ﬁgﬂa%qsﬁu‘[mﬁ%ejm
Init_coor v fifnSusurasernounuuLLIuNY v ignadatulas ity
Init_coor w fifnSusurnseraeumUouLLILNY w TignadatulasiFdy
Cal_coor u fifnveoymeum SusuLLILNL U TignAnnalldainlusunsy CASTEP
Cal_coor v fifnvosezpoumsuauLLILNL v ignAinallsainlusunsu CASTEP
Cal_coor w fifnveoymeumsusuLLILNL w TignAnnalldainlusunsu CASTEP

Lma'\i%’aga: https://archive.ics.uci.,edu/ml/datasets/Carbon+Nanotubes
%’agatﬁlmﬁu: ACl, M, AVCl, M . (2016). ARTIFICIAL NEURAL NETWORK APPROACH FOR
ATOMIC COORDINATE PREDICTION OF CARBON NANOTUBES. Applied Physics A, 122, 631.
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UUAn1s 1
o v o v v - A a ¢ v
ﬂ']il;@l'iﬁlllLLﬁﬁJ?JaHaLLagﬂqﬁuqL‘U']‘U@%ﬁgl:ﬂ'i@\iﬂaqLﬂi']%ﬁ‘l]ﬂ%ﬁ

UszaA
1.

2.

e lianunsadnmsentayalvieglusuwuuivnsaudmsunmsiildinsgsine
\ATRellelATIETaYaNIaINeINTTTeua
WelianunsathdeyadinginialolinssidoyaiioUssinanasalula

v a wva
YavayaluaAns
v

9

Yataya Comic Characters (#mSun1sansn)
Yataya 2004 New Car and Truck (§mSunisinugd@nis)
%ﬂmauﬂﬁﬁﬁnqi

[

Fumeuuftfinng figsd

a v . 1 . v a o ¢
1. Uauiludeya comics.csv melusinsa Microsoft Excel umidayausnszydenaduyl
Y v N = I3 = v Y] ' )
(Us) LLQ'JGUEJlJuaVl 2 0N 23,273 L‘LJ‘LI?SLUBU%@%@%@Q@’J@%Q&L@@SWQ
A B C D E E G H | J K
1 name id align eye hair gender  gsm alive appearanc first_appeipublisher
2 Spider-Man (Peter Parker) Secret Good Hazel Eyes Brown Hai Male NA Living Chai 4043  Aug-62 marvel
3 Captain America (Steven Rogers) Public Good Blue Eyes White HaitMale NA Living Chai 3360 Mar-41 marvel
4 Wolverine (James \"Logan\" How! Public Neutral  Blue Eyes Black Hair Male NA Living Chai 3061 Oct-74 marvel
5 Iron Man (Anthony \"Tony\" Stark Public Good Blue Eyes Black Hair Male NA Living Chai 2961 Mar-63 marvel
6 Thor (Thor Odinson) No Dual Good Blue Eyes Blond Hair Male NA Living Chai 2258  Nov-50 marvel
7 Benjamin Grimm (Earth-616) Public Good Blue Eyes No Hair Male NA Living Chai 2255  Nov-61 marvel
8 Reed Richards (Earth-616) Public Good Brown Eye Brown Hai Male NA Living Chai 2072  Nov-61 marvel
9 Hulk (Robert Bruce Banner) Public Good Brown Eye Brown Hai Male NA Living Chai 2017 May-62 marvel
¢ v d ! 1% | ] ! a . ° 1%
2. V]Wﬂ’]iLLWUVl‘UEJEJaI‘L«lL"U 898U a 1A1 NA A8A1 31918 1Ue9a1n ML Studio mwwﬁ,‘m
1 & 1 1
maasua;ﬂa’[,mmﬂuéuaaﬂ agung dedduraginala
Find and Replace ? X
Find Replace
Find what: NA w Format.. -
Replace with: w Format.. -
Within: | Sheet - Match case
Search: | By Rows » Match entire cell contents
Lookin: | Formulas hed Options <<
Replace All Replace Find All Close
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3. Juiinuiludeya comics.csv

4. Waldsunsu ML Studio (@viad@ Microsoft Azure Machine Learning Studio = 113
dildaudosiu)

5. Wdyadeyaannuiludeya comics.csv 1W1g ML Studio (@t Microsoft Azure
Machine Learning Studio = msihyadeyaainaeuiamesaiudidig ML Studio)
Taormundeyndeyailiu “comics” wazidonvinvosmadoyaliu “Generic CSV File
with a header (.csv)”

6. hmsaiummeass Tasivuadensmaasaiu “Practice 17 (gifade Microsoft
Azure Machine Learning Studio = n13a319n13MAa04)

7. dyadeya comics Wignismeasdasanlugayadeya comics Miogneld Saved

Datasets = My Datasets Tuntisnsgas Modules 1171901 Workspace

= Microsoft Azure Machine Learning Studio (classic)

< Practice 1

Search experiment items jo

48 Saved Datasets

) comics ]

My Datasets

©

comics

E; Samples
ﬁ Ba Custom

EE Data Format Conversions
N

i—) Data Input and Output

Sin Data Transformation

3N Conbiion Calartinn

8. wWigleualuyateya comics lagnisadniilnundiuseusvatudeyasen  waden
Visualize azUsnguiivinuansteyaneluyntoya fagy

Practice T » comics > dataset *
Statistics ez Visualizations
n'Ie id hair gender  gsm alive PPt ’
4 Statistics
Jiew a5 '
e ok b oL L Unquevaes 4
. ) Missing Values 3413
\|'Spider-Girl\™” Feature Type String Feature
(MutantVSpider ~ No Neutral Brown Blond Hair  Female Living P 9
one) (Earth- Dual Eyes Characters
66) 4 Visualizations
\['Thumpern\™ .
organ (Earth- Secret Bad Bald Male Living align
Characters .
v Histogram
FA1INNUBUA 00c4kr\u00e4s Brown Male Living
~ arth-616) Hair Characters
Green Living
197 (Earth-616) Secret Neutral Eyes Male Characters 5000
115 (Legion : 2000
Pprsolity) (Earth-  Secret Neutral Blue White Hair ~ Female Living 1
o) Eyes Characters 7000
5 - i 6000
11-Ball (Earth Secret Bad Male Living 1 . >
66) Characters =
a ) S 5000
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0. lumhshauansdeya Usgneudedausine deil
o Jnnumedullazund uansduLYsuArssIdeudeyanuaiy
® mseteya Usznausy
= Jonaduil Wlondniitenedinideyaludiu Statistics wag Visualizations
Feosunedoyansaifvesiuusdulugadeya
" snsznevestoyalulsiaziuys wandlddonaduil
" Joyausarszilou (@1aliuannsuyndeya)
® Statistics way Visualizations kansAn1vafifwazn1snszatevedtaya
10. agudeyalugndoya comics Tasanluga Summarize Data #iognngld Statistical
Functions = Tuntisinsgios Modules unsuw Workspace (Hisuaanasdlunayn
Uoya comics)
11. Adnil InundusieUszaudeyasen vesndeslugayatona comics uda1N2198s Trun
drusieusyaudeyaiiveindedlugayadeya Summarize Data

aga comics
L

-

v

ziﬂ Summarize Data

12. AiinAdS RUN
13, Wislusunsuuseaitanalieusey guadnsvedluga Summarize Data lagn1saaniilyiug

drusieUsvaudeyasen uaden Visualize xUsnguineing fegy

| > >

| Unique Values n
‘ Missing Values 0
Feature Type String Feature

M
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3. wuulnujuanns
IdnfAinwdgadeya 2004 New Car and Truck 3nufludeua carsOd.csv 11
TUsunsu ML Studio dnuafeyadeyaliu “Cars04” uaradinisnaaes Mviuaelu “Lab

17 lnglvihyadaya Cars04 1Wdn1snaaes wagldluga Summarize Data Tunisasutoyaluyn

¥

YA
Y

deidpsdadunistiu amniiee Workspace vosindnwildviuuuiinufifinag Taelmiu
naoslugavsviunuazla Workspace Judutiovesindnw  dwwelndluguuuu Lab 01 idjpg

Tneunu id meswatndne dawduled http//hw.cs.science.cmu.ac.th

= Micros

oft Azure Machine Learning Studio (classic)

*  Practice 1

3| Summarize Data

U EHON R

Mini Map v

Quick Help -

Remaoves the duplicate rows from a dataset
help.
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UnUAnIsh 2
N13IAATEUTIYANDUNITIUATIEN

o

ngUseeA

1. elianunsauUasyiindeya (Datatype) vessudslegsuuuuimngaudmsu
MINATIZILG
2. welvianunsadanisiuengyme (Missing Value) laglsnsifudrvayanioautaya

5]

v a wva
YAVaYAULUANIS
v

} %4

— gavaya Comic Characters (§m3un15ansn)

— yadaya 120 Years of Olympic History athletes and Results (d15un1sinUfUans)

vunauUfunanig

(% [

JunauUfuRn1g deadl

thidhgndieya Comic Characters 9nudtudiesa comics.csv Tntasuluisadiian
NA lusiaandne uasdsdeyadoyailiu comics (gidis UftRNST 1)
vhnsairsnsnaass lnedmuatensnaasadu “Practice 2”

thyadeya comics 1ihgmmmasdasanlugayateya comics flegaeld Saved
Datasets = My Datasets Tuntisnsgas Modules 1171901 Workspace
iihgtoyalugedoya comics TasmsadndilnundiusieUszanudeyasen ududen

Visualize azUsnguilnauansteyanieluyadeya fegu

> >

Mean 19.0093
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5. asnaeunienantuiinyinteyanwazdnuiuAagvie (Missing Values) vousazsa
U3 Inendniidenadutl udadunnen Feature Type wag Missing Values lunihssgos
Statistics

6. mnsesmaAsuawiadeyavesiuls awnsavildlaeliluga Edit Metadata
(nel@ Data Transformation = Manipulation)

7. annluga Edit Metadata 119Ul Workspace wéadesloslugayndeya comics
luga Edit Metadata lnglvigadaya comics iWudayaidn

8. mAnilluga Edit Metadata #iviisnagen Properties azUsingesudmiuimue
Wdneiveduna ol (anansadnuisdslFiTUled

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-

reference/edit-metadata)

4 Edit Metadata

Column

Selected columns:
Launch the selector tool to make a selection

Launch column selector

Data type

TimeSpan v

TimeSpan Format

Categorical

Make non-categorical ¥
Fields

Unchanged ¥

MNew column names

9. man Launch column selector eidendwlsifneamsiviswrilatoya wUsng

Inozaan Select columns é’fﬂg‘d

I AVAILABLE COLUMNS SELECTED COLUMNS

204123 - ngnsteyatlesnu (Introduction to Data Science)


https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata

27

10. ‘Luﬁﬁ%LLﬁlm%ﬁm%’aya%aﬁaLmi eye Way har lagpdni@ensiuls eye andu
AVALIABLE COLUMNS umaandy > seudendiwls hair a1nd@iu AVALIABLE
COLUMNS udandndy > (@wnsaidensauwdsuanesimiouiuiulagnisnady CTRL
wieutundniden) asdunalddiniaiius eye uay hair gnéneandsdiu SELECTED
COLUMNS 1a3audananty v/

11. m'amLﬁaﬂ%ﬁwﬁagaﬁﬁaqmimﬂéaﬁ Data type ludithdendu String wazimunlidy
sﬁaagaﬁ%’mﬂumjm Tneidoniaiden Make categorical 99naas Categorical n3ditaziin
T¥uus eye uay hair Wuteyafidaungy (Categorical Data)

12. adn RUN udignadnsvedluga Edit Metadata wWisuiisufiunasansvaslunayatoya
comics AgnuIfeuMsisentdluga Edit Metadata wiinvesdayamiuys eye wag hair
Hu String Feature ndsnmisuUsvindeyavesinlsiiaesud siavosdeyaiuus
Ju Categorical Feature
fauuzih mndesnsiasuulasidateyadiulsdug Wsdnaansovilalaeldon
Tuga Edit Metadata lnsitdmadnsvosluganeuntiudeyadn siuguiifuneny
wniwiladeyavesmniuusidulunuiifenis

13. M33AN13ATgaYMeY (Missing Value) vilalaeldluga Clean Missing Data (n"gld Data
Transformation = Manipulation)

14. dleannluga Clean Missing Data 213Uy Workspace wé 13exlesluga Edit Metadata
fAuluga Clean Missing Data lnglvinadnsanluga Edit Metadata iWudeyaiives
Tuga Clean Missing Data uaziiisidonnueduie (Comment) Tasnsadnuniluga
\den Edit Comment fiunideaneSureidy “For gsm”

igi comics

\

v

I

Eﬂm Clean Missing Data ~

Eﬂm Edit Metadata
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15. adn#luga Clean Missing Data minsindgiae Properties agUsngwesudmsumimug
Wdneiveduna Al (anansadnuisdnlaniuled

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-

reference/clean-missing-data)

4 Clean Missing Data

Columns to be cleaned

Selected columns:
All columns

Launch column selector
Minimum missing value ratio
Lo |
Maximum missing value ratio

L |

Cleaning mode

Custom substitution value v

Replacement value

0

Generate missing value indic...

16. Adn Launch column selector ilaidonduysiifesnisdanisiuangase awusng
lapzdon Select columns AAndl BY NAME Lileldenaindenadu]

17. vhnsidensudsiigesnis Tuiithsdenduus gsm udaedn du v/
Fouusti aunsadendudsifiofansturgameldadsamanefuds oghdlsfnu
GT%LLﬂiLwdwﬁuazﬁaﬂﬁ‘i‘%mﬁmmimqmmaﬁw‘iﬁlﬁmﬁu MNABINTIANTAGEY
megveaiusug Mmesnslimilouty aunsavildlagldonluga Clean Missing
Data WeniwznguiuUsiliBnsdamsigameiieniu  Inefidwadndvoduga
rountiudeyait viduiifunony

18. Aloundon3Bnisdnanagmeaindas Cleaning Mode Ui Remove entire column
Hosnndanaléinlasdauannan gsm vesteyannuaivazgyme

19. Adn RUN umanaansvasluga Clean Missing Data Imaim@aﬁiﬁmaé’wé 2 9814 Aiw 1)
yndayayafigninniseigameouda (Cleaned Dataset) dmiuthdoyaymiluldluns
Wnsevisialy uaz 2) dudasteya (Cleaning Transformation) dwsuthluldiudeya
yalmififllassasadeyaieiuuazioddiBnsdansiuigymeseiBideaty

20. AGNABN Visualize nlnupdiuseUsyaudeyasanivanisnuas luga Clean Missing
Data 9gnuInAeauy gsm ey
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21. fRUINN1TINNTANGYMIEVRIILUS appearance tAgnN1saIntuga Clean Missing
Data luiunneuu  workspace  wawtiindemnuedung  (Comment) Ju  For
appearance udbiNaansvedluga Clean Missing Data @msusianys gsm (ludaya

Wivasluga Clean Missing Data d@wSusiauls appearance

= ‘
comics
(@ ome ]

v

Eﬂ[n Edit Metadata

T

E?am Clean Missing Data ~
.\

Eam Clean Missing Data ~

22. YiM3idendiUs appearance WaIABNIENNIINAIGMIEINGAR Cleaning Mode
Ju Replace with mean

23. Adn RUN uadgwaansvasluga Clean Missing Data dwifusiauls appearance 9
WU wIuteyagamevasiiwls appearance AU 0 (ANANTTWINTELAGRY
e 1,451 Uaya)

3. WUURNUHURANIS
TrinAnwviuuurnuuisns eudnutuneussluil
1. ﬁwsqméﬁauua 120 Years of Olympic History athletes and Results mmtﬂaﬁagja

athlete_events.csv Wglusinsu ML Studio (Inmsiguaszydeyagymeain NA

Jue 1@ se) fnuadeyadeyaiiu “athlete events”

2. afumneaes_mnuadeidu “lab 2” leelidwadeya athlete events wndnis

NARDY
3. antuiinvliadeyauazinuIuAgymevasAaziLUs
4. vmadsuriiateya  uavdanisAmggmevesusiaziouls  auseasBualunsn

% 1 d’l
AU NU
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AuUs viladaya BNsIANsAIgUNIY

ID String Feature (ladsl Missing Value)

Name String Feature (laidl Missing Value)

Sex Categorical Feature (laifl Missing Value)

Age Numeric Feature (Integer) Replace with median
Height Numeric Feature (Floating Point) | Replace with mean

Weight Numeric Feature (Floating Point) | Replace with mean

Team Categorical Feature (lsisl Missing Value)

NOC Categorical Feature (laigd Missing Value)

Games String Feature (laidl Missing Value)

Year Numeric Feature (Integer) (lsisl Missing Value)

Season Categorical Feature (laigd Missing Value)

City Categorical Feature (lsisl Missing Value)

Sport Categorical Feature (laigd Missing Value)

Event String Feature (laidl Missing Value)

Medal Categorical Feature Custom substitution value

(Replacement value = None)

a dy 1 & v v o = a9 v oo P a wa v &
deiidesdalunisdiu amwnthae Workspace vestn@nwildviuuuilnufjofnns Tngliiu

naosluganianuauase Workspace Fulutevesindny Asdelndluguuuu Lab 02 idjpg

Tneunu id meswadndne deiuiuled http:/hw.cs.science.cmu.ac.th
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UnUAnIsh 3
msﬁ'lmmhaﬁﬁL%awsﬁmw'mmsfmsﬁ'agawé'n

o

nau

1.

2.

2R
dieliiansaliieesiieiiasgideyalunisiuiueatfidmssn weedute
anunizveslayala
dieliiannsalfindesilediaszidoyalunsfuinmeananduiug (Correlation)
senInadudsla

va

v a
YavayaluaAns
v

[ . o

Ynveya Iris Frwiunsancn)

yatoya Airfoil Self-Noise (fwiunisinufdsnis)
vunauUfunanig

(% [

JunauUfuRn1g deadl

thidadoya Iris nuiudeya irs.cov Atoyndayaidu irs

yhasasanisvaaes Tasdmundonismaasadu “Practice 3”

thyndeya irs 1Whgn1smeasslasannlugayadeya irs fiegneld Saved Datasets =
My Datasets Tuntisnsgas Modules 1171901 Workspace

iihgtoyalugedeya iris (AAnillnusdiusieUszanudeyasen ududen Visualize)
nsaourindeya mmualvusassudsiesdviadoya fed

o/ ISP
AT YUAUDYA

sepal_length | Numeric Feature (Floating Point

sepal_width Numeric Feature (Floating Point

)
)
petal_length | Numeric Feature (Floating Point)
)

petal width Numeric Feature (Floating Point

species Categorical Feature
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5. hnsunlvviinteyavewiauls (6luga Edit Metadata) wnwfindeyaidulinsaiu
yiladeyaiiiimun

6. AnumaindansTanvessaziUsluyadeya irs lagldluga Summarize Data
(agneld Statistical Functions)

7. pAnAd RUN ilelusunsisznanaiouies guadwduedluga Summarize Data
TnsmsedniilnundiusieUszaudeyasen ududen Visualize agusnguiiiag fagu

8. AnwiAadATanssaNvesiIarfLUTINHATNSVedluga Summarize Data

9. fwmManduiusBudunsatiazaiUsluyadeya irs laeldluga Compute
Linear Correlation (egnnelél Statistical Functions)

10. AAnAds RUN  ilelusunsuuszananaiseuios  guadndvadluga Compute Linear
Correlation Tngnspanilvungiusiouszanudoyasen ududen Visualize awUsng
nieing fegy

Practice 3 » Compute Linear Correlation » Results dataset
rows columns
5 5
sepal_length  sepal_width  petal_length  petal_width  species

view as

ok

1 -0.109369  0.871754 0.817954 NaN

-0.109369 1 -0.420516 -0.356544  NaN
0.871754 -0.420516 1 0.962757 NaN
0.817954 -0.356544  0.962757 1 NaN
NaN NaN NaN NaN NaN

Y

11. AnwAanduiusidadunswatdazadmulsluyadeya ins  nwadwsvetluga

Compute Linear Correlation
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3. wuulnujuanns
TdnAnwvihuuunuusinis auddutuneusiolull

1. TdnAnwdigadeya Airfoil Self-Noise nnufiudaya airfoil self noise.csv 141d

Y

Tsunsu ML Studio Amuadeyateyailu “airfoil self-noise”

2. a$emsvaass_dwusdeifu “lab 3” Taeliigadeya aifoll self-noise Lignns
VLGN

3. AmumadndanssanvewsaziUslugadeya  airfoil  self-noise  lngldluga
Summarize Data WinfnwuaraAUTIgRaans

4. AwAarduiusdudunswadazadiulsluyadeya airfoil self-noise lngldluga

Compute Linear Correlation udAnwILazeAUTIINASNS

a dy 1 & v 1 o = g ¥ oo = a wa v &
dandasdadunstnuy amuinae Workspace vastinAnwldviwuulnujiainis Ingliiiu
naesluganviaLase Workspace dulutevesindnw dstolndluguwuy Lab 03 idjpg
Tneunu id sreswadndne deiuduled http:/hw.cs.science.cmu.ac.th
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UnUAn1sh 4
nsldiATasiiadinsnzinguvasdoya

o

nau

1.
2.
3.

SZENA
dieliiaunsaliiedesileiianeingudoyasesnig k-mean 1¢
dielsiannsalfindesileiaszvingudeyasedsnng Hierarchical Clustering ¢
dielviannsaldinsesilediaszvingudeyaseisnis DBSCAN 1¢

a va

v
YAVaYAULUANIS
v

} %4

AveYaA Iris (dmsunnsenin)

-2

Yataya 2004 New Car and Truck (§mSunisinugd@nis)

TunauUfunAnIs

y ave _aud
YURDUUHUANT UL

vhnsa$rsnsnaass lnefmuadensnaasadu “Practice 4”

Wyadeya iris Wgnisvaasdagainlugayadeya irs 11319UU Workspace
iihgtoyalugadoya iris (AAniilnusdiudeUszanudeyasen ududen Visualize)
nsaourindeya mvualvusasiudsfesdvindoya fel

o/ ISP
AT YUAUBYA

sepal_length | Numeric Feature (Floating Point

petal_length | Numeric Feature (Floating Point

)
sepal_width Numeric Feature (Floating Point)
)
)

petal_width Numeric Feature (Floating Point

species Categorical Feature

imsuilvelindeyavesduds (dluga Edit Metadata) vnwlindeyawdialingaiu

viladeyaiiiimun

IuﬂﬁﬁamiﬁﬁmﬁaﬂiﬁﬁayjaﬁaLL‘LJi sepal_length sepal width petal length way
petal_width 1umi’3miﬂzﬁmjm Imﬂi’ﬂmaa Select Columns in Dataset (n1el§ Data
Transformation = Manipulation) lvvinisainlaugananaiunaneuu workspace

ideyadieananluga irs Lﬂu%yjaﬁu%’waﬂu@ja Select Columns in Dataset
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7. ﬂaﬂﬁﬂdaﬂu@a Select Columns in Dataset fintisnsgey Properties A&n Launch
column selector wdudoniudsidesnmsthunldfinsedt mniuadn v

8. AAN RUN tfiovhmsuszanana udgradnsanteyasenvesluga Select Columns in
Dataset eWuinmIselayaivtoies 4 aoduy loun sepal length  sepal width
petal length &y petal width

9. FaNMTIATIEVINGNTaLaMETENS k-mean lagn1sainluga K-Means Clustering
(neld Machine Learning = Initialize Model —> Clustering) 11979U workspace

10. adn¥indasluga K-Means Clustering niisinegiae Properties agUsingnesudmiu

(%
v A

AN fimesvedluga ail (@nansadnwsisdnlanuled

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-

reference/k-means-clustering)

4 K-Means Clustering

Create trainer mode

Single Parameter ¥

Mumber of Centroids

3

Initialization

K-hMeans++ v

Random number seed

Metric

Euclidean v

lterations

100

Assign Label Mode

Ignore label column v

11. fMuuaAIns3imes Number of Centroids 1Ju 3

12. siouna1nluga Train Clustering Model (n1&lél Machine Learning = Train) 113190
workspace

13. doyadteanainluga K-Means Clustering \Judayatind1 Untrained model ves
luga Train Clustering Model uazihdayadieananluga Select Columns in Dataset

Judeyaindn Dataset vedluga Train Clustering Model
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L

iﬁ iris

-

SEn Select Columns in Dataset v

@ K-Means Clustering

‘ @ Train Clustering Model

14. ﬂﬁﬂﬁﬂéaﬂu@a Train Clustering Model fintisnegios Properties Adn Launch
column selector haadondiuys sepal length sepal width petal length Waz
petal_width iieldlunisinszvingy ainduadn v/

15. adn RUN Litevinisuszanana udnguadndaindoyasenvesluga Train Clustering
Model Tngaanfilnunaiuseuszanudoyasen Results dataset udaidon Visualize 2y
UsIngradnsasgy

Practice 4 » Train Clustering Model » Results dataset

. Cluster 1
. Cluster 0
. Cluster 2

Principal Component 2

Principal Component 1

16. sipuviNTIATeinguloyaneIsn1g Hierarchical Clustering lngnisainluga Fit
Hierarchical Clusters (ngld Custom winlidnulugadenalvinisdndiunain
Azure Al Gallery quilewwiide msuwinlugaann Azure Al Gallery) 11319uu

workspace
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17. Wdeyadteanainluga Select Columns in Dataset \udayatindi Dataset vatluga
Fit Hierarchical Clusters

18. Adnfindedluga Fit Hierarchical Clusters Mmtisinsges Properties azUsngasy
dwsuimuansiivesvedluga ol (enunsafnwfisAulFU Lo

https://gallery.azure.ai/CustomModule/Fit-Hierarchical-Clusters-1)

4 Fit Hierarchical Clusters
Clustering method

Complete v

Number of clusters

E |

19. fviuaA N5 3mas Number of clusters 1Ju 3
20. AN RUN tievihnisussanana uwinguadnsaindeyasenveduga Fit Hierarchical
Clusters lngaaniilnundiuseuszaiudoyasean Clustered dataset Laden Visualize
wUTINHATNEATY
Practice 4 > Fit Hierarchical Clusters » Clustered dataset [ERAMEIGRINGIVE S gRILN

rows  columns Yayanfazseileu
150 5 Y

sepal_length  sepal_width  petal_length  petal width  Cldster Assignments

view as

ety Illllllm .-II|||I._ || .|II|I. || uI.IlI I | 1

5.1 35 14 0.2 1
49 3 14 0.2 1
47 32 13 0.2 1
46 3.1 15 0.2 1
5 3.6 14 0.2 1
54 39 17 0.4 1
46 3.4 14 0.3 1

21. Ao TiATIvingudeyanigdn1s  DBSCAN  lasnisanluga  Fit  DBSCAN
Clusters (n1el Custom ynlinulugadana1iliviinisdnd1unain Azure Al Gallery
auilovnitadie nisthidlugaann Azure Al Gallery) 3m1suu workspace

22. ihfeyadieeandainluga Select Columns in Dataset 1udoyatnidi Dataset vosluga
Fit DBSCAN Clusters

23. pAniinaesluga Fit DBSCAN Clusters fintiinsges Properties avUsnglasudmsu

Muuansinesvedluga fadl (enansafnwfisAnlFy L
https://gallery.azure.ai/CustomModule/Fit-DBSCAN-Clusters-1)
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4 Fit DBSCAN Clusters
Epsilon
[ 0s

24. fvuaa1nTAwes Epsilon 1 0.5

25. AaN RUN Wieyinn1suszanana uiiguasnsatndeyasenvedluga Fit DBSCAN Cluste

3.

—_

N

AW

o

lngadnlvundiusioUszautayasen Clustered dataset wauden Visualize %

UsIngHadnsasgy
Practice 4 » Fit DBSCAN Clusters » Clustered dataset neLaY Cluster va9
rows columns %@QﬁLtﬁiﬁz‘iz L‘ch‘ gy
150 5
sepal_length  sepal width  petal length  petal width  Cluster Assignments
view as
ol
5.1 35 14 0.2 1
49 3 14 0.2 1
47 3.2 13 0.2 1
46 31 15 0.2 1
5 3.6 14 0.2 1
5.4 39 17 0.4 1
46 34 14 03 1
=2 a wva
MUUHNUYUANIS

TdnAnwviuuurnuusinis eudutuneusiolull

Idn@Anwniyateya 2004 New Car and Truck Anufludeya carsOd.csv 191g

Y

Tsunsu ML Studio fAmuagayadeyaiu “carsod”

asnsvaaeimuadeidu “Lab 4” Tnglidyadeya carsod Wndnismeaes

Lﬁﬂﬁ?@@ﬂﬂﬂ%@ﬂ%@%ﬁ%@ﬂﬂﬂﬁ%LL‘LJiG?ﬁEJSJ%miLLVIuﬁWﬁ’J‘EJﬁ’lLQgEJ (Replace with mean)
Lﬁ@ﬂi‘gﬁaaﬁaﬁumi msrp  dealer cost eng size ncyl horsepwr city mpg
hwy mpg weight wheel _base length uaz width Tunsinsieingy legldluga
Select Columns in Dataset

IMMAlATzvinguleyaseBns kmean  mvuadsEnes  Number  of
Centroids tJu 7 udfnwnaveAusIonaans

MNTIATIENNgUUeYanI878n1s  Hierarchical Clustering  ivuaf1Ms1dn0s

s

Number of clusters 1 7 wa@nwinazafusnadng
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7. yhmsbnseingudeyadiedsnig DBSCAN fmuaamns1fiwes Epsilon 1Wu 1 udy
AnwuazeAUsenaans
8. NAapuUAIUAIMIIITINOSAIIY VosurarIsnTiATzvinguteyalluau uazfinw

NAANSINATY  AaRIMIANMBUINNISILNDSLAAEAIAINARaNAaNSNLAATWDENaLS

daidesdadunistiu amniinge Workspace vosin@nwdildviuuuinufiinis Tneliiu
naosluganianuauaso Workspace Fulutevesindnw sAsdelndluguuuu Lab 04 id.jpg
Tnounu id seswadndne dseiuduled http:/hw.cs.science.cmu.ac.th
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UnUAnIsh 5
NS I ULATENIBNTTIATILENZNIINAA

IngUszaeA
1. wielraunsaldinIesdiolasizringnitnain (Market Basket Analysis) Tunism
frequent item set 19
2. elvianunsaldiesealiolinseineniinain (Market Basket Analysis) Tun1sving
AMUAUITUS (Association Rule) Tet
v a va
YavayaluaAns
9 v

Yataya Mini Market Basket (§15un15a139)
Yataya Simulated Online Shopping Carts (fwSunisAnUuRN1g)
vunauUfunanig

JunauUfuRn1g deadl

[
Y

thidyadoya Mini Market Basket 9 nuitudeya mini market basket.csv aTon
ﬁﬁaaﬂauﬂu mini market basket

vhnsa$rsnsnaass lnefmuadensnaasadu “Practice 5”

thyadoya mini market basket Lingnismaasslasainlugayadeyadsiioganels
Saved Datasets = My Datasets Tunii1613898 Modules 117190 Workspace

M1 Frequent Item Sets Iusqmﬁﬁaga mini market basket I@‘&Jmfﬁ,u@a Discover
Association Rules (nmeld Custom yminlinulugadsnanilivinnisdidunain Azure
Al Gallery giloyitadis nsundlugaain Azure Al Gallery) 321983 workspace uag
iuderuedue (Comment) Tngnisadnuandiluga 1den Edit Comment st
JeaneSureidy “Find Frequent Item Sets”

Wdeyadteanainlugateya mini market basket {Wudoyandn Dataset vesdluga
Discover Association Rules

Adnfindesluga Discover Association Rules fintisinagen Properties azUsingasy
Fnsumuuanisidinesvesluga (@ursadnwnd wduld v i ulad

https://gallery.azure.ai/CustomModule/Discover-Association-Rules-1)
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24. fviun Input Dataset Type tJu Items list udaAAn Launch column selector Lioiden

a v A

LY Ao [ 4 a{'aill & LY . 13 a /
FuUsNIMNUIIBNSELUATIABINSUSENIaNE TuNTlidandinds items wanan

[

7. MAUAAINISINMDS P9l

8. Aan

Minimal Support: 0.1

Minimal Confidence: 0.1

Minimal Number of Items in a Rule: 1
Maximal Number of Items in a Rule: 5

Return type: Frequent Iltemsets

RUN ilevihmisUssanana  umaxadnsaindeyasenvedluga  Discover

Association Rules lngpdnilluundiusioUszanutoyasan uailien Visualize avUsng

HAdNSRIgY

Practice 5 » Discaver Association Rules » Rules

o ;’O‘“m“ Frequent Item Sets
id items support

view as

ol
1 {mineral water} 0.39604
2 {spaghetti} 0.331683
3 {eggs} 0.257426
4 {chocolate} 0.247525
5 {french fries} 0.237624

9. MNYANUFNUS (Association Rules) Tuyatoya mini market basket lagainluga

Discover Association Rules 1171989 workspace tagtiutani1uesuig (Comment)

' “Find Association Rules”

10. Wdeyadteanainlugateya mini market basket {Wudeyaundn Dataset vostluga

Discover Association Rules (d13uvngminuduus)

25. AAnvindesluna Discover Association Rules (dwsumingaanudusiug) dwue Input

Dataset Type Ju Items list Waman Launch column selector Liieldansiauusn

Sofusensaumfidesnisusyanana luitidonduys items uaaman v

[

11. MAUAATNISILADS P9t

Minimal Support: 0.1
Minimal Confidence: 0.1

Minimal Number of Items in a Rule: 1
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42

® Maximal Number of Items in a Rule: 5

12. AN

Return type: Rules

RUN ievinisUszanana  uaguasnwsandeyasenvedluga  Discover

Association Rules (Fmiumnganuduiug) lasadnilvundiuseuszautoyasen

wiLden Visualize agUTnguadnseagy

Practice 5 » Discover Association Rules » Rules

3. WUURNUHURANIS

rOW! | o o g a
e ngANFNRUsgnasueluzuiuu ths = rhs
id lhs support confidence  lift
&l 1. W hao. D 1L
1 {chocolate} {mineral water} 0123762 05 1.2625
2 {eggs} {mineral water} 0.118812 0.461538 1165385
3 {spaghetti} {mineral water} 0143564  0.432836  1.09291
4 { {mineral water} 0.39604 0.39604 1
5 {mineral water} {spaghetti} 0143564  0.3625 1.09291
6 { {spaghetti} 0.331683  0.331683 1
7 {mineral water}  {chocolate} 0123762  0.3125 12625
8 {mineral water}  {eggs} 0.118812 03 1165385
Y v = o =% a wa o U gj 1 d’l
TdnAnwviuuurnuuiinis enuddutuneusiolull
Yo = o v . . . ted
1. Wiinfnwnhyadeya Simulated Online  Shopping  Carts  anufladeya

simulated_online_shopping_carts.csv t1dlusunsy ML Studio fmuatieyateya

1y

simulated online shopping carts”

2. asnmsveaes_dmuatieliu “lab 5” Tagliyedeya simulated online shopping

carts

Wgnsnaaes

3. %1 Frequent Item Sets Iu“zgm%'aga simulated online shopping carts AMNAUS

products laefvupdinisifiwes Al (fudearuedute (Comment) luga 1u

“Find Frequent Item Sets”

Minimal Support: 0.01

Minimal Confidence: 0.2

Minimal Number of Items in a Rule: 1

Maximal Number of Items in a Rule: 5
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4. Mﬁﬂgm’mﬁuﬁuﬁ‘ (Association Rules) 1‘14%;@%336 simulated online shopping carts

PNAWMYUS products TagmuuaAIwIsTIElwes Al (WutaAuesule (Comment)

I:ug]a ' “Find Association Rules”

Minimal Support: 0.1
Minimal Confidence: 0.2
Minimal Number of Items in a Rule: 2

Maximal Number of Items in a Rule: 5

5. veaeuUdgummivesineg  vedlugan1sm  Frequent Item  Sets  uazng

v v s & oA = o ed a &£ ° ! a s )
F’]'J’]llﬁllWUﬁLUUﬂ’]@us] LASANYINAANDTNLNAUL ANURIAFIDUITNITNULAIBILLAIASHI

danamonadnsAnntuatals

daidesdadunistiu amniinge Workspace vosindnwdildvihuuuinufoinis Tnelidiu

naesluganviaLase Workspace dululievesindnw  detolndluguwuy Lab_05_idjpg

Tngunu id meswadndnet dewnuidules http://hw.cs.science.cmu.ac.th
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UnUAnIh 6
N3 ldATasiiadinsnzin1suundaya

o

ngUseeA

1.

e lienunsaldinsestioutstayalunisuiagadayaiseus (Training Dataset) wae
yadeyanaaeu (Test Dataset) ol

2. ieliaunsalfiedesilefiamzininiuundeyals
dieltannsaldindesileinuszandamuesismaiuundeyald

1. yavayauunns

— yadoya Iris (Fmiunsanse)

— gadeya Mushroom (Fwiunisinuuan1sg)

2. funpuufoanis
Fumeuufianas fiail

1. tdyndeya s anuitudoya irs.csv Redoyadoyaidu irs

2. vhmsafummeass Inefmundenismaasadu “Practice 67

3. thaadeya irs 1Whgmmeasdasanlugayadeyadsiiognield Saved Datasets —
My Datasets Tuntisnsgas Modules 1171901 Workspace

0. luuftinstazairdunadmivihuiesia (Specie) wasmen s fwualdiauys
species \utheszydoya (Label) wWaBuwasiindoyaueasuys species Tneldluga
Edit Metadata (n1&/1# Data Transformation = Manipulation)

5. @enviindoya Wy String uazdmualidudeyafidndundy Tneidensuden Make
categorical 91nda# Categorical wavidonaaden Label andad Fields

6. vhnswlsatoya iris senilu 2 90 Ao yateyaisews (Training Dataset) Lasyndoya
nAaaU (Test Dataset) Ineldluga Split Data (nelé Data Transformation = Sample
and Split)

7. fiwiua Splitting mode 0w Split Rows fMvuardnaudeyasauiredoyanadeu

(Fraction of rows in the first output dataset) 10u 0.7 uazidon Randomized split 9%

ildayasenantnundiusoUszanutoyasany 1 19 uiuiavas 70 Y0eUayanivain
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(Wderlugedoyaioud) uay doyasenannlvundiuselszaiudoyaseny 2

Junufesay 30 vestoyanianue (ntednduyndeyannaeu)

13, douvimsasralunadmiunisdniundayasieds Decision Forest lngni1sainluga

Multiclass Decision Forest (n181# Machine Learning = Initialize Model =

Classification @1u150@ nw A utdula 713 ules https://docs.microsoft.comn/en-

us/azure/machine-learning/studio-module-reference/multiclass-decision-forest)

1%
§ o A

117790 workspace 1AgMAUUAAINITIIWDS Al

Number of decision trees: 5

Maximum depth of the decision trees: 10
Number of random splits per node: 128
Minimum number of samples per leaf node: 1

a s 4 I Ao o v
WITNULADTIDUE IGEJG]’]@JF]’Mﬂ']MUWQﬂIWEJE]G]IUNW

14. m'ammﬂimg]a Train Model (n1¢/l§1 Machine Learning = Train) 11719U4 workspace

15. deyadteanainluga Multiclass Decision Forest {udayadi Untrained model

Yo3luna Train Model wazivayadeeandinluga Split Data nnuaduseyszay

Toyaoeni 1 Fulugedeyaisewd Uudeyaund Dataset vadluga Train Model

iai iris
/.

Edit Metadata

I

H
. 1

Split Data
L

=2
R 1]

@ Multiclass Decision Forest
L

T

[ Train Model J
1

i\,

16. adn¥indatluga Train Model Mmiins1ages Properties AN Launch column selector

wdndondauls species weldilutheseydeya Fuluafideansimneg anduadn

v

17. adin RUN ilevinsuszanana umanaansaindeyasenvedluga Train Model lag

AanilnuadIudeUsyauteyanen uauden Visualize USINYHATNS

[

3y
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Experiment created on 2/1/2020 » Train Model » Trained model

trees constructed
5

v

e e b [

@ El @ IE' :-: ‘E' Edges

18. vhmsvegeulaaadmiun1sdwunteyanies Decision Forest lagldluga Score
Model (n1el# Machine Learning = Score) ﬁwsﬁa;ﬂadaaaﬂmﬂiuaa Train Model 1Ju
Joyauidn Trained model vaaluga Score Model uazideyadisanainluga Split
Data 9nlnusdusieUszaudeyaseni 2 duduyndeyanagey  LWudeyaindn

Dataset Guaﬂuaa Score Model

iai iris

F
BB it Metadata
B split Data

1|
/.
wHA
®
v

[ ]
@ Multiclass Decision Forest
]
\v
@ Train Model
.\
B

-

@ Score Model

19. AAN RUN Lit@vinsuseanana uLaguasnsandeyasanvadluga Score Model lag

a o ' i 1% Y . . o & w
AanfilvusdusiaUsTauteyanen uaden Visualize U INYHARNSAIFY
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Experiment created on 2/1/2020 » Score Model » Scored dataset

;;5 ;Dlum‘\s ﬂl’] Species Q‘%\j ﬂlq SpeCieS ﬁﬁquqﬂlﬁ
Scored Scored Scored -
sepal_length  sepal_width  petal_length  petal_width  species ?C:rolé?absi;ities fc:rolé?absilities ?;?lé?alasilities E;E:jf
“setosa” “versicolor” “virginica”
view as
al: |||||||I.| ..||||||.. I . || Al I" I N I | I A Ill
6.5 32 5.1 2 virginica 0 0 1 virginica
49 3.1 15 0.1 setosa 1 0 0 setosa
5.1 34 15 0.2 setosa 1 0 0 setosa
6.5 2.8 4.6 15 versicolor 0 1 0 versicolor
6.2 29 43 13 versicolor 0 1 0 versicolor
53 3.7 15 0.2 setosa 1 0 0 setosa
4.6 3.4 1.4 0.3 setosa 1 0 0 setosa
5 3 1.6 0.2 setosa 1 0 0 setosa
6.9 3.1 5.4 2.1 virginica 0 0 1 virginica
6.8 2.8 438 14 versicolor 0 04 0.6 virginica
5.8 2.6 4 12 versicolor 0 1 0 versicolor
7.2 32 6 1.8 virginica 1] 0 1 virginica
592 ag 15 no catnea 1 n n catnea M

20. vinnsnaaeuUszansamvadlinadmunsiwundeyanieds Decision Forest lag
14luga Evaluate Mode (n1elel Machine Leaming = Evaluate) d1dayadte@anain
Iu@a Score Model L‘ﬁuﬁagaﬁwﬂ'ﬂ Scored dataset %Jaﬂug]a Evaluate Mode

1
gam Split Data v
® ®

@ Multiclass Decision Forest v

—

@ Train Model v
L J
\v \
@ Score Model v
.\
@ Fvaluate Model v

21. AAN RUN titavin1sussanana udiguaansanteyasenvedluga Evaluate Mode lag
panilnundIudeUsTautaaaan waIien Visualize UTINHATNEAITY
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Experiment created on 2/1/2020 » Evaluate Model » Evaluation results
4 Metrics

Overall accuracy 0.955556
Average accuracy 0.97037

Micro-averaged precision 0.955556
Macro-averaged precision 0.955556
Micro-averaged recall 0.955556
Macro-averaged recall 0.948718

Confusion Matrix

[ 8

Predicted Class

5 I

3 c) %

o, s B,
O, Ty

w setosa 100.0%

a

(5]

]

@

=] versicolor 84.6% 15.4%
2

wvirginica 100.0%

3. WUURNUHURANIS
TnAnwviwuuRnu{uRnig suanudunauseluil

1. Wiin@nwnhyadeya Mushrooms anuiludeya mushrooms.csv dglusunsa ML

. o A v I3 « y o v v ° a v I3
Studio fvuateyadayailiu “mushrooms” Aeuthddeyavinsunuindeyalusad

Toyanilan ? e I1aUa

Find and Replace ? X
Find Replace
Find what: ~?| A Mo Format Set Format.. =
Replace with: A Mo Format Set Format.. =
Within: | Sheet v Match case
Match entire cell contents
Search: By Rows Lo
Lookin: |Formulas hed Options <<

Replace All Replace Find All Find Next Close

2. asnmavaaesdmuadeidy “Lab 6” tngliigateya mushrooms wWignisnaaes

3. yihmsWdsurlinteyavessuusvionun  endudiuds  class  Tiiluelindeya

Categorical Feature
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4. yhnswWdsuriadoyavesiauds class Wilualladoya Categorical Feature waz
Anuabidudiuls Label
5. wistayasendu 2 ¥ fie yadeyaseuduasyadeyavadeu Tudnsndiu 7 de 3

De

6. aidlumadmiunduunteyasnieds Decision Forest lngimunrAmsnilnes fail
® Number of decision trees: 1
® Maximum depth of the decision trees: 32
® Number of random splits per node: 128
® Minimum number of samples per leaf node: 1
® Allow unknown values for categorical features: Select
o wsdwesous MWauaiitvunulaesniuf
7. guadwsnnsaslimadmiunisiuundeyameds Decision Forest Wazadune
luaa
8. hnsnaaeulimadmsunisiwundeuaneds Decision Forest fuyadayanaaey
dﬁu@a Score Model)
9. yhmnaaeulsyanSnmvadlumadmiunisduundeyasnieds Decision Forest (14
I@J@a Evaluate Mode)
10. Anwazesusenansnaaeulsavsnmveduinad niunisiuundeya
11. maaaLﬂ?iﬂumWﬁWﬁma%mmimmaﬁm%’umﬁ’umﬂﬁﬁagaﬁw%‘% Decision Forest Way
Mmnmegeulszdnsnmassliwa  AnwilazesUsiunan1maaeuUTsansA e
luaa

a Ay T v v o ¢ N9 v o ¢ a wa v &
dendsdadunistie arwmvive Workspace vasin@nwaldviuuuinu]dsinis lngliu
naosluganianueuas¥e Workspace Fulutevesindny sselndluguuuu Lab 06 id.jpg

Tneunu id seswadndne deiuiuled http:/hw.cs.science.cmu.ac.th
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UnUuanisin 7
A1 ULATRNIAASIENSON0DY

o

ngUseeA
1. ielianunsaldinsesdlodinseinisonnesvesdeyala
2. weldanuisaldiasesdiatnuseansnnveisnsiwsizinisannasle

1. yadayaufunns
— ¥aveya Carbon Nanotubes (fmiunisaauazn1sinug]dsinis)
2. Yumaulfuinnis

[

y ave  _au X
YURDUUHUANT UL

1. dudyedeya Carbon Nanotubes 1nuiudeoya carbon nanotubes.csv Aa%ayn
[ [
voyattil carbon nanotubes

2. ynsasemaveass lnefmuadeniseasadu “Practice 77

3. dedeya carbon nanotubes Lingnivenedlaganlunayateyataniegaiele
Saved Datasets = My Datasets Tunii1619898 Modules 117190 Workspace

4. Tuufuinistiazaialunan1sinsizinsonneeidadunss  (Linear  Regression
Model) tovungiiiavesesneumIsUauLLILIY U TignAalaanlusunsy
CASTEP

Cal_coor_u = By + (B X Init_coor_u) + (S, X CI_n) + (B3 X CI_m)
° | v I3 A v ™ 1% ..

5. vhnsudayadeya carbon nanotubes senilu 2 ¥ Ao yadeualseu; (Training
Dataset) wazynvoyanaaeyu (Test Dataset) lngldluga Split Data (nelé Data
Transformation = Sample and Split)

6. fimua Splitting mode 10 Split Rows fvuaAdasIdIuTeyaseuiRedeyanadoy
(Fraction of rows in the first output dataset) 10u 0.7 uazidon Randomized split 9%
lidayasenantnundiusoUszanutoyasanyl 1 191uiuiauas 70 Y0sUayanivain

v 1 & v = o v ! 1 v PN =
(Winedinluyadeyaisews) uay JeuasendnlvundiuseUszanudeyasenil 2 i
Junuiesay 30 vestoyavianue (Wtednduyndeyanasaeu)

7. Aan RUN Weyin1suszanana
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8. @eondudsfiaelilunmsaduaunisonnenidudunse e fwls Cn Cm
Init_coor u wag Cal coor u Iﬂﬂlﬁﬁm@a Select Columns in Dataset (n1&l6 Data
Transformation = Manipulation) Tvvin1sanlaugananaiu13neuu workspace

9. 1hfeyadseanainluga Split Data MnlnumdiusieUszaudeyaeeni 1 Fuduyatoya
Seus Judeyaidiveduga Select Columns in Dataset

10. dinFasuely luga Select Columns in Dataset i “For training dataset”

11. ﬂaﬂﬁﬂdaﬂuaa Select Columns in Dataset finisinaeias Properties aan Launch
column selector wdndoniudsiigesnisiunlitnsey aniunan v

12. au191n1583 19 uAad1ms Ua1 1S uUn15ILATIEM N 150000 LT Ld UATY Linear
Regression lagnisainly 7,8 Linear Regression (21 ol@ Machine Learning =
Initialize Model = Regression @ 18150 @ nw vt v ule v L5 ulad
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-

[

reference/linear-regression) 412190 workspace lagmuuaaInsimes Al

® Solution method: Ordinary least squares

® | 2 regularization weight: 0.001

Include intercept term: 4
o wdwesous Waueiidvunulaesniuf
13. Giama’mimaa Train Model (781@ Machine Learning = Train) 41719UU workspace
14. Wdeyadteanainluga Linear Regression iludayatid1 Untrained model vasluga
Train Model wavirfoyadseenainluga Select Columns in Dataset fifugatoya

Seud  Wudeyatnd Dataset vosluga Train Model

=
S carbon nanotubes
[ ]

I

-

B split Data
/'
B Select Columns in Dataset ~
. . . 1]
@ Linear Regression
.\ .

v
@ Train Model

204123 - ngnsteyatlesnu (Introduction to Data Science)


https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/linear-regression
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/linear-regression

52

15. ﬂaﬂﬁﬂdaﬂu@@ Train Model finthsseos Properties Adn Launch column selector
wdndenduus Cal coor u elfilufuusniu (Dependent Variable) aiugil
FaensUszanm ntuadn v

16. Adn RUN wievinisuszaana wngradnsandeyasenvedduga Train Model lny
Aanfilundausioysvanudoyasen udidon Visualize axUsnguadnsiagy

carbon nanctubes » Train Model » Trained model

Batch Linear Regressor

Settings
Setting Value
Bias True
Regularization 0.001

Allow Unknown Levels =

Random Number Seed

Ansdmasnvalamalaainnis
= v v = v
Feature Weights Lsaugmnwa;&msﬂug

Feature Weight

Init_coor_u  1.01537

Bias -0.00759666
Cln -0.0000151579
Cl_m 0.0000097328

Nnuadnsvesluga Train Model ilwldaunisannesifadunss ovinnoriuys
Cal_coor u A®
Cal_coor_u = —0.007597 + (1.015370 X Init_coor_u)
+ (=0.000015 x CI_n) + (0.000010 x CI_m)

17. vhmawdsudeyanaaeudmiunaaeulunansiinzsimsonnesidadunsedils Tae
dendulsiegldlunsaivaumsonnesdadunss tufle dwus Cn Cm
Init_coor u wag Cal coor u Imﬂ{ﬂmq}a Select Columns in Dataset (nelé Data
Transformation = Manipulation) Iﬁﬁ'm’lﬁa’lﬂimaaﬁﬂﬂfi’]’m’n’lwu workspace

18. thieyadsoanainluga Split Data MnlvuaduseUszanuteyasenil 2 dauduyadeya
nagou Wudeyaridiesluga Select Columns in Dataset

19. iudesuely luga Select Columns in Dataset i1 “For test dataset”

20. ﬂ’aﬂﬁﬂdaﬂu@]a Select Columns in Dataset fintisinaeias Properties aan Launch
column selector w&ndenduusfidosnisthuldinsest andundn v/

21 msveaeulinanm i nzinisannesdadunsiililagliluga  Score  Model

(nel6 Machine Learning = Score) 1doyadteanainluga Train Model Wudeya
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Wl Trained model vadluga Score Model uaziieyadisanainluga Select

Columns in Dataset Miuyatoyanaaou Judeyaundi Dataset vosluga Score

Model

(=]

=] carbon nanotubes p

I
B Split Data v
?In'l Select Columns in Dataset VoA ;En Select Columns in Dataset VA
@ Linear Regression v For training dataset For test set
@ Train Model v

’\

¥
(@ Score Model

4

2

22. AaN RUN teviin1suseuiana wdignadnsaindeyasenveduna Score Model lng

(1)
L

a ' | 1% YN . . o & w
AanTluedusiaUsraudeyanen uaien Visualize sUsINgHaaNSHIgY

carbon nanotubes » Score Model » Scored dataset AN Cal_coor_u ﬁlﬁﬁ]'\ﬂﬂ’]i
rows columns Uszu’]mﬂlq
3216 5
Cln ClLm Init_coor_ u  Cal_coor_u  Scored Labels
view as
w00 Tl Tl
5 3 0.815513 0.819448 0.820407
5 3 0.617549 0.624042  0.6194
5 2 0.383945 0.37984 0.382195
9 6 0.70261 0.709191 0.705737
8 6 0.515483 0.515319 0.515748
10 1 0.775452 0.784476  0.779635
8 5 0.166706 0.162445 0.1616
7 6 0.629886 0.631024 0.631925
3 2 0256904 0.245306  0.253231
5 3 071047 0714956  0.713749
6 5 0.868965 0.875438  0.874685
9 6 0331579 0333917  0.329002
23. iNsnaaeuUTEaNEN nUedlinanITIATIENNTIAN BTN URN TS Ineldluna

Evaluate Mode (neldl Machine Leaming = Evaluate) indeyadieaniinluga

Score Model Lﬁuﬁa%aﬁ%‘l’h Scored dataset ‘Uaﬂuﬂa Evaluate Mode
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igi carbon nanotubes p
‘ Eﬂ Split Data v
. Py ® /
?Eﬂ Select Columns in Dataset VoA ;EH]! Select Columns in Dataset VoA
@ Linear Regression v | For training dataset For test set

@ Train Model v

| Score Model v

@ Evaluate Model v

20 0 G®m

24. umguaansIInteyasenvedluga Evaluate Mode lngadnilnungdiunelsyanutoya
P . . o §w
99N WALaeN Visualize 2¥UT1NHAGNTANTY

4 Metrics
Mean Absolute Error 0.002477
Root Mean Squared Error 0.003646
Relative Absolute Error 0.009533
Relative Squared Error 0.000158

Coefficient of

o 0.999842
Determination

4 Error Histogram
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wuulnu)uanns
TdnAnwvihuuunuusinis auddutuneusiolull

MrualtnAnwviuwuunUfumnist sieannisneaassande lagliindnwldynteoya
Carbon Nanotubes @319luan15ItATIERNITONNRYTAEURTY (Linear Regression
Model) tieyuefiinvateznauaIsuaukuILIL v kag w ignAtialaanlusunsy

CASTEP  dadislud
Cal_coor_v = By + (B X Init_coor_v) + (B, X CI_n) + (B3 X CI_m)
Cal_coor_.w = By + (By X Init_coor_w) + (B, X CI_n) + (B3 X CI_m)
ANAANSIINNTATNLAANTIATIEVINITAN0REITLAURTI Wazantuiinaunsnenney

it

M megeuliinanTiaTzinsanneeliudunse nuyateyanagey (4luga Score
Model)

M megeuUsEansnmeadinan siaszinisannesludunse (luga Evaluate
Mode)

AnwuazeduenanimegeulsEaninmvetiiaadmiumsinuundeya

a day & v o o o =g v oo ¢ a wa v &
dendesdadunistdnu n1wnthee Workspace vesinAnwildvinuuudnujianis laglviiu

naosluganianuauase Workspace Fulutevesindnw sAstelndluguuuu Lab 07 idjpg

Tneuny id sreswadndne desiuuled http:/hw.cs.science.cmu.ac.th
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