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Tell me what should | do?

Diqg nostic Tell me what is likely to
happen and Why ?

Business Value

Tell me why it happened
Descriptive

Tell me what happened

Maturity Index
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Data Mining (mesdaya )
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gdiayaitasnsafslioyasmauman Fadannsiamiiesdoyaiiansnsn
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M (uF9fie9il Data Mining

Hoyafignifulitugmtiayamnifulineg o fezlifinaclsmidahdsdiosfiniasda
asmammEnnsindenieyaeansnlimudmiisdanis
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1
U a/
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FgUszaAunisld Data Mining
- Lﬁ@m‘iﬁuwumﬁm’m%ﬁmﬁug’m%’ﬂauﬂ (Knowledge discovery in databases)
- flennsarinesdaniideiung (Knowledge extraction)
- fedanmarudeyaluafin (Data archeology)
- Lﬁm?”ﬁfw’gﬂmjﬂ (Data exploration)
~ \filadwm Pattern ﬂﬂ@“ﬁﬂ@jaﬁﬁﬁﬂuﬂ@j (Data pattern processing)
- Lﬁ@cﬁ%ﬁquzﬁmﬁ (Data dredging)
~ Waufsanalss eI lFnngemsmmei s land
WNIERanaay Data Mining
AoANEIzuAzITIMNNENANYeY Data Mining Ae THanduwiadumn Pattern 299
HoyaiilAnuaztosungnelugndoyamnning Tnelisanilnensas Client-Server
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- Data Transformation Lﬂuﬁy’umumﬁme%@aﬁﬁmmmm?m%umisf%mu
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. i . ¥

17l 2.14 $upeLN"9Yi1 Data Mining
aul9eNaUN19911 Data Mining

— Database, Data Warehouse, World Wide Web ez Other Info Repositories i
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- Database 138 Data Warehouse Server ﬁ’]‘mﬁ’]ﬁﬁ%%%ﬂgﬂms\lﬁ’mﬂﬂmﬁﬁ%
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~ Pattern Evaluation Module %1974533f7U Data Mining Engine tngi¥unnsdnmana
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(Dykes, MacEachren & Kraak, 2005,Keim ,2002)
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winenananalwdulediein Tnanginaeinistmuagiuun (Style) wnans
HTML gnuRsidinanasauant HTML 4.0 idlefin.e. 2539 Tugtinuaes CSS level 1
Recommendations firiwiuglag 89N World Wide Web Consortium 338 W3C

Uszlamd Css

ATH7 CSS (Cascading Style Sheets) flulszlamansatnuasfiiendewinlinas
Al

WennAUNadaen1E1 HTML 1llEaefidnannnaunaznisideu CSS AfRNafsani19s

funuiulne dine SEO asingls
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~ n1E1 €SS Wiunme Style Sheets Tng Style Sheets gAtAaaansalEnimmAgLLL
ANSUARINA TALENANT HTML viamtin YT P (o aovinianfianng
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~ yinAuladfinnnagmananznaliom css suazvinlinsuansnaludosing 79N
Usui Aol TFasnamnnzas Wi n1SuEmNALATNee wazn1suanIna uilada

- €SS amnsaiaztesEnannnans Buustamed vintinnsMessiuazaanuingsu
— CSS AHNTafMHALEnN AR 9rInan denans HTML wazadnsasiunt¥san fu
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Wianeann Benlsidn HTML Fladau coding @91 CSS Aadqu design

2.3 pdnsflalunsssnuuuuasiirsnsyidaya

2.3.1 uuusaasiulEsnauls (Decision Tree)

2.3.1.1 malladuldsnfula (Decision Tree)

@) a = . . s & ax 1 = 5

Wwnatlanileras Classification Faidudsnsutussinnyssusnnuanvydeya
T Classification ﬁfmﬂummﬁwﬁwmmﬁm%’m;m (Data Mining)

nnsBEaniunudulfisinaule (Sangu: decision tree learning) tiundslnasnas
= Wd! U aa =\ 4 dl o = 4 o 4
Banszaliluadn, n1sBanireunses uarnisvinmiesdeya Tnefiansminisdans
msutsusniioyalnefersonioya

TunsBensenaiases (machine learning) fiulisinanla Winluaansndinmans
A®e o o A o o/ o .
AlEiunadszinmaasinglnefersmneananyazeasing wanelu (inner node) 199
$uldiazuanasiauils doudvazuansaiiidullFaassauils dosinlu (leaf node) axuans

Uszinnaesing
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nldignaulafitmlunansfisioyaiifintioyaliseiias (dicrete values) 9%
Bandndulsisnanlanuuauin (cdassification trees) wazdulidnanlafismiy L‘fm%m;m
siefins (continuous values) axEandguliisaanlauuunnnas (regression trees)
fnliinsdnanlalunisudmagsia Wwwmlednuliidasunisdnauls Tnouamsdoyari
2pSnenafias WJ"INLﬁlﬂﬁef‘uﬂ’1‘5@@Vi%LLNZN@ﬁWfﬁﬁT@ﬂ’]NLﬁ@%‘H Fuldidgnaulassng
Tuietaonisinanleme i Tunsadeunsen Rostnnntunisusnisaansdes (risk
management) #ul#dnanlaidudounisrasmquiniadinaula (decision theory) wag
s éiufﬁéfmﬁu?@Lﬁuﬁ‘%‘m‘sﬁuﬁmﬂmwﬁ@ﬂ"”m%’umﬁﬁﬁmﬁm%mﬂ@
2.3.1.2 Anuoszduliinisdinaula

fnlfinssinanlaayinnisdnngs (clossify) gadimymindntuusiaznsd! (Instance)
WARZIW (node) wassiulfinnsdnaulafiasious (attribute) fine 7 2asgAdaya Wwwnan
fosnasnanladnes liauAnae HfarisuUsfniiazdasiansonde sirfanin ax
A gonf i wariidauamudaiunadnsanduliifanisinauladnes
aniiEan BeudazulsriufaziAuasdaes (value) inifugnunssiauls-Ares
fiauds (attribute-value pair) 181 sirdaanudauds fenafialidu dunn uanaan
wannnssnanladnes iswAn B waninietefidr(Edinly fdu Tily wWusu nnsviawne
Usznndnaduldisnanls azBnainimain TnsnaaauAdaulsaeetn udamamni
vasdnlEfidmnas Walldaingndall nnamaaeufisznssyinfuaunazisaninluds
FLUNAINANITNIUY
2.3.1.3 daudsznevresduliisinanls Ustnaudas

- Tiun A AnsantiBsng o iugefiuendayadies i buiamels Gelmnfiog
qagegaEendn [ueaan (Root Node)

- fis An AuantRrasnniaaiRinlefuinesnan Tngaawessisezvingy
U GEN R RV

- Tu Aa ngupesnadns lunsusnuazioya Ingannsnuansdanssynauees
Fnlficnanla

2.3.1.4 dumonliniaang Decision Tree iital¥dunndaya fasil
~ @8N Attribute fivinstindiifiss Root Node
~ 91 Root Node a3niéudanlasildsnungn auamdudenlas azviady

gnuendulUFnsunaas Attribute 7itflsd root node
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2.3.2 NTLAPNNALLLL visualization
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Desktop ,Tableau Online v waluduilisnazandautulusunss Tableau Publi
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287284 Tableau
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wannaefR (Hiaziin gUuuu2es Online Processing tigin

- stuunnsHemilieResaanundiasnsofesd Asuuasansenlinny
ANHABINTT

- spvdunnsdntivliagaanmanagidaga uar snsmindeyasngudayale
a9AnTiunn %93 199 Excel, Access, Firebird 2.0, IBM DB2, MS SQL Server, Microsoft
Power pivot

v

- gtununsiEseseEiiaas Wiledine wazdelunisinaueseduinng

Y

=1 = 2 o 1 :j 1Y A o/ = o/
- ﬂ"l‘iL‘ﬂ"Iﬂ\‘m‘iﬂﬂ’]‘iTﬁdqu N’TN’ﬁﬂW’]\téﬂ:ﬂﬁﬂ"lﬂ FNLUFANUINITICAUE O3 WHNITU

sEUUIRNNS TeThiadu asnsniisinyzuazuAn ifumInemsziuUfiRnns T

waAABafRLazNTUsTgNd BNHINgY

| 9

- AfiH1ATY A|a Engine 284 Tableau Software 1434 WeNw191n VizQL Technology
Hnumaluladiigas Hiinnmassdayasualaf Fieen1sainuazans (Drag and Drop)

Tnal#iioyaangdioya savausstugUuuures nsmin
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FRANDETIN 971194 577 T(;]I WA J48, RandomTree, SimpleCart, NaiveBayes, bR < LADTree AT 19115
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o/

Aduiuwindalifine AeliusuUqatnamaseulaanisudsedeyaesnidu o danldun
3

v U
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U U

220 o3Pe

DURNANDY (Test Set) TTHIN 5 YA UAWINNITRINFILLLNT

=
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ANHLENENGITUN TR Cross—valdation Test T NS ANE3TN AariugAdeFadandauuunisg
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2. me:Tmmmﬁ"ﬂmﬂ@ju@T@@ﬂﬂqdqufwty(%@ﬂ@: 61 .70)ﬂg'Tummeﬁﬂmiqu
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2.5 unsqu
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W fAtmsnzhdeya (fiden i dunaunszuannisiinsnzddayasiag CRISP-DM (1)
UszandlEunnsddainsmadsuarnissulszniuemng lealdlusunsndiliinmilas

fiaua Ae 1U5unsu RapidMiner Studio 9.5.1 Tun19a319luiAa Decision Tree tB¥iNn14

U

1 1
g A
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Lﬁ@bf%zim‘?uLwﬁLLwéﬁﬂaj@uuﬁuT%ﬁ %GTHUVIﬁ@&ﬂuﬂW‘ﬁLﬂ‘i’]zﬁ%’mjﬂL‘V]ﬂﬁﬂ Data
.. ,:i =4 Y a ¢ v @, & @ 4
Mining @59 RuNT2URN9 M udaazidudumnennisaanuuudu o SUWUUNg
WEASHALRTUNAFUIINTTN1TANHNINN A9
3.1 N19AAITRdeyafay CRISP-DM
3.2 N15aanuULLAL (s

3.3 unaqu

3.1 nMsmsviidisyadiae CRISP-DM

a %

IWAnenisfinudoya (Data Science) erindefiununiugailagiu uaznd

1 YV
a 8

ARaAyBauluean (68 CRISP-DM innszuaumsnanunisdnvinmilecdioya
denstirasinasliazlonilunnsgafia nszuannisfiaasifioya e CRISP-DM
Wa® Cross Industry Standard Process for Data Mining Wanmn@s il a.a. 1996 Tagaqis
sanfleuss 3 USEMA® Daimler Chrysler, SPSS uaz NCR Usznausag 6 sunnuman Hur

3.1.1 39nuaziiinlalugsfie (Business understanding) tindumauusnans

1
a v

navuann1g Adariuluinisvhanmdinlanszuauniamegstalaasan

9

fAvmsnzidayainaaadinteduilymilied luglassnisimsnsiioys

Y

14 Data Mining TaannsiiasnzsidaganislnswinisfifinasieinsamisrssinAnen 4

=54

Jayafidudonusarsnsninanuiinlaludoyals

3.1.2 @59gmdayaliasy (Data understanding) TumaunNsTALiULAZSIDTIN

1.
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fnya aaanaunITRaITIIIRIeaauANgniasensieoyaii 45U Tnadendne: Hioya
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772N [ ¥ ©° 3 [ & &
@qLmq:ﬁﬂ@Nu@Tmmmimm'mmmmdmqﬂLqufszfﬁ kaggle.com A1134%4

v

azinnansraseudiayadiifitnissausansn ifileganugniisseasdoys uazRanson

4

= 4

LNBNY

«

Bde |l

m

mmaj@ma‘[mmmﬁﬁﬁwmiﬂLﬂimaﬁmmﬁfﬂﬁﬂm %T%‘*ﬁmj@ﬁwmw%f«hﬁuﬁm

mj@m\iziqum&f%&fumﬁLﬂ‘mzﬁ

C @ kaggle.com/datasets * H@

kaggle Q, Search Sign In

Home

Compete

Data Datasets + New Dataset
Find and use datasets or complete tasks. Learn more.

Notebooks

Discuss

Help us better understand COVID-19

More

There is a large body of research and data around COVID-19. Help the global community
better understand the disease by getting involved on Kaggle.

Get Started View Contributions

Q ® Feedoack | Y Filter |

Open Tasks
PUBLIC Sertby:  Hottest What is known about transmissi...
81 Submissions - In COVID-19 Open Resear...
@ COVID-19 Open Research Dataset Challenge (CORD-19) ~ |5302

A 3.1 Wules kaggle.com

Zadnyan155uUTznIUeImNITEeIdnAnE1 H91991 126 518115 918019

an ¢ v o/

Usznavdiag 61 uaavisdayt dayanan o sxdaenausiag 1N WA LAREES NUWW 81113

3 =

= [ % A o o v
HRRECAIN ﬂ’]‘lﬂ’]‘istu’lillﬂﬂ ANIYILAK N19EBENNTAINTE LHWAK

food coded - Excel

Inset  Pagelayout  Formulss  Data  Review  View Help @ Tell mewhatyou want to do

o X cut

Tahoma Sl AR - ® WiepTet General - P o [ | 8= Bx [f)] | Zaweswm - Ay
; | e D | B o 2 B
" Sromatpaimer | BT Ut 2 O-A- = Merge & Center = T ting- Tible- Syless | - - = Clear - Filter - Select -
Clipboard W Fant ) Alignment w Humber W Styles Cells Editing -~
140 - £ boradom, stress -
A B C D E F G H I J K L M N o P Q R -
1 GPA Gender breakfast lories_chick:alories_daylories_scor coffee omfort_foort_food_refood_reaso  cook food_reaso cuisine diet_curreni_current_cc  drink  ting_chang_changes__ch
2 2.4 2 1 30 nan 315 1 none we dont he 9 2 9 nan eat good & 1 1 eat faster 1
3 3.654 1 1 610 3 420 2 chocolate, Stress, bor 1 3 1 11 eat abou 2 2Teatoutr 1
4 3.3 1 1 720 4 420 2 frozen yogstress, sac 1 1 1 3 toast and 3 1 sometimes 1
5 3.2 1 1 430 3 420 2 Pizza, MacBoredom 2 2 2 2 College die 2 2 Accepting « 1
6 35 1 1 720 2 420 2 Ice cream, Stress, bor 1 1 1 21tryto ea 2 21 have eat 3
7 225 1 1 610 3 980 2 Candy, brcNone, i doi 4 3 4nan My current 2 2 Eating rice 1
8 3.8 2 1 610 3 420 2 Chocolate, stress, bor 1 2 1 11eatalot 3 11 started e 2
9 33 1 1 720 3 420 1 Ice cream,I eat comf 1 3 1 11eataver 1 2 Freshmen 2
10 3.3 1 1 430 nan 420 1 Donuts, iceBoredom 2 3 2 11 eat what 1 11 snack les 2
11 33 1 1 430 3 315 2 Mac and c Stress, an¢ 1 3 1 11 eat healt 1 11 cook alo 1
12 35 1 1 610 3 980 2 Pasta, graiBoredom 2 1 2 lieatvery| 1 2 Nun 3
13 3.904 1 1 720 4 420 2 chocolate, sadness, s 3 3 3 11am very 1 1 Less meat 4
14 3.4 2 1 430 3 420 2 Cookies, piSadness, b 3 5 3 11 focus mc 1 21 have bee 2
15 3.6 1 1 610 3 420 2 ice cream, stress, bo 1 2 1 1 Not as hez 2 2 not as hea 1
16 31 2 1 610 3 420 2 Pizza, frut,Friends, er 2 3 2 1 Making sur 1 21 knewIw 3
17 nan 2 2 430 nan 980 2 cookies, dcboredom 2 4 2 11 lke a lot 2 2 none 3
18 4 1 1 265 3 420 1 Saltfish, CzStress 1 3 1 nan 1 eat very 1 1 More Wate 2
19 3.6 2 1 430 3 980 2 chips, cookI usualy of 2 3 2 1 My current 3 21 would sa 1
20 3.4 1 1 720 3 980 1 Chocolate, Sadness, < 3 3 3 11 eat lots ¢ 1 11 ate at th 4
21 22 2 1 430 2 420 2 pizza, wingboredom, 2 4 2 1 Current di 2 2 None realy 3
22 3.3 2 1 610 3 980 2 Fast food, happiness, 7 5 7 11eat2me 2 2 Late night 1
23 3.87 2 1 610 3 315 1 chocolate, Mostly bor 2 3 2 3 Random. ! 2 nan Less mone 1
24 3.7 2 1 610 3 420 1 burgers, clsadness, ¢ 3 5 3 2 balanced 1 1 got worse 1 =
food_coded ® ‘ ,

Hom mo- . + 100%

a = ey Aa . = o
NN 3.2 NMTUATIEVIUDY RN ’]ﬂIﬂ‘Hu’]ﬂ’]‘iﬂNN@GlﬂLﬂ‘jﬂ IR ALYBIUNANEN
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3.1.3 LW%HN%@%NT‘%W%@NT% (Data preparation) ﬁgumum'ime%mj@ﬁfﬁmwm
Nuavaen Tﬁmajsfu;mLmuﬁw%ﬂuzﬁm%ﬂﬁﬁfﬂﬁLm‘j”l:ﬁui}gumwiﬂfﬂfﬁ Tren5vinTs
fiutiayafigndies (Data cleaning) sinTHaanAemdinman

5.1.3.1 ian1sdmdandaya (Data Selection) AnnisAnidanioyad
wsnzan s T unnsiessideya

U
Jamsneidayavinnisaniaenieya wazyinnis Data Cleaning
fnyantelnmuinisfifinasainsaeissssindnun lnauanisyassnuazinaani
o =4 Y = o A o G a 3 an o
@%ﬁu@@ﬂ%ﬁm@mL@wqmmjﬂw«mLﬂusfumﬁfuquﬁ?umwmm T3 8 wanyiadon
THud 190 we 871911967 NN A9AN 8INTHBETAIN 811N ITELAN N1TERNINAS

Mg 819K 391 919013 Beiindiayavidaniulunisiluamssideya

ile Sl Inset  Pagelayout  Formulas  Data $
2 ¥cut - B = Bx G | ZAutesum - A
Arial il AR - P WepText General N | ’:‘4 A ad
D EE Copy. & = &= H EI [Fin - z

Paste BIuU 5= EMergebuCenter - | - 95 » | % & | Conditional Formatas Cell | Insert Delete Format Sort & Find &

N Format Paints g == Formatting~ Tebler Stylesr | - = - Clear~ Filter - Select~

Clipboard ] Font w Alignment w Number w styles cells Editing S
020 £
A B c D E F G H 1 ] K L
1 GPA Gender | breakfast coffee drink comfort_food food_childhood sports
2 (o Male Cereal Creamy Orange Juice Pizza Rice Yes
3 [ Male Cereal Creamy Orange Juice | Chips Chicken Yes
4 B+ Female Cereal Espresso Soda Chocolate |iscuits Yes
5 B+ Female Cereal Espresso Soda Chips Beef soup Yes
6 B+ Female Cereal Espresso Soda Ice cream Baked beans Yes
7 B Female Cereal Espresso Orange Juice __|Frozen yogurt Mac and Cheese o
8 B Female Cereal Espresso Orange Juice |Pizza Pizza o
9 B Female Cereal Espresso Orange Juice Fast food [ Tacos No
10 B Female Cereal Espresso Soda Pizza Beef stroganoff o
1 3 Female Cereal Espresso Soda Mac and Cheese Tacos No
12 B Female Cereal Espresso Soda Ice cream Pizza o
13 B+ Female Cereal Espresso Soda Ice cream Pasta Yes
14 B+ Female Cereal Espresso Soda Chocolate Chicken fingers Yes
15 B+ Female Cereal Espresso Soda Chips Pizza Yes
16 (o Female Cereal Espresso Soda Candy French Fries No
17 [ Female Cereal Espresso Soda Brownies Pantain No
18 B+ Male Cereal Espresso Orange Juice __|Chocolate Griled Cheese Yes
19 B+ Male Cereal Espresso Orange Juice __|Ice cream Burgers Yes
20 B+ Male Cereal Espresso Orange Juice | French Fries Mac and Cheese. Yes
21 B Female Cereal Creamy Soda Ice cream chicken No
22 B Female Cereal Creamy Soda Chi burgers Cheesey potatoes No
23 B Female Cereal Creamy Soda Chips Hot Dogs No
Sheet1 @® <

B @ B - ] + 9%

At 3.3 fayannslnrnnnisfiinasieinanasaasindnu
3.1.3.2 i1N19NauNT29983a (Data Cleaning) ABN13YinANETB1AdDYA
@ % = & P v
\unsruannisnsassauwaznIsuile (M3eaw) s1unistieyaiilignsiasesniuanygs
foaya n1s1vdegiuieys Fudundndrdnyaesgiuiiaya nefiinscidioyals
ANHNNNTAH

1) daganwlnmnnsiinaseinsamisresinAnen §insned

4 ! 4

foyalivinnsufiladays Feifinszidayanudn vrdeyadesladayaunuanisly

a o iieyatneuuaranysolndedu duiuBnssidayafinnisumiideya

U

=2¢
)

X
Zhe 022

- GPA Feaunifludiayadaae §Ainsnsinudiarsvinniaudzines

WiudnanuaningzAunga A fim 4.00 B+ A 3.99-3.50 B fim 3.49-3.00 C+ A
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2.99-2.50 C fim 2.49-2.00 D+ Am 1.99-1.50 LazD A8 1.49-1.00 uazFvinn19unuan

9Tl
GPA GPA
2.4 C
2.4 C
3.6 B+
3.6 B+
3.6 B+
3.3 B
3.3 B
3.3 B
3.2 B
3.2 B
3.2 B

At 3.4 uflafieyaunurines GPA
~ Gender #ByAINA LAY 1 UNUFANEAIYDY Female(WANEDN) LAY 2

4
o A

WIRATREY Male(WWAmng) HRLAT1eia [Fvinntsunuaisian

Gender Gender

Fd

Male
Male
Female
Female
Female
Female
Female
Female
Female

o el G e e e e

At 3.5 ufiladioauyiAnaes Gender
- Breakfost 484881115147 182 1 UWNUATHIY Cereal LAY 2 UNK
Agiae Donut JRLAT1AaS [RvINN1TunHenAT

breakfast breakfast

Cereal
Cereal
Cereal
Donut
Cereal
Donut
Donut
Cereal
Cereal
Donut
Cereal

I I G

AT 3.6 LLﬁfﬂa%@Jsﬂmmuﬁwm Breakfast
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- Coffee IayanIun a2 1 WNKAAIY Creamy LAY 2 UWNUAHIY

Espresso £ALA3neiA [Fiinnnaunupngaf

coffee coffee

[

Creamy
Creamy
Espresso
Espresso
Espresso
Espresso
Espresso
Creamy
Creamy
Espresso
Espresso

Pod | Pod b=t [t | Pl | Pl [ P | P [ Fod | b=t

AT 3.7 LLﬁf"ﬂ“ﬁmjmmwhﬂm Coffee

- Drink #83/an1583 182 1 WnWATsag Orange Juice LAY 2 UNNAI

#98 Soda ﬁ‘fﬁmel:ﬁﬁﬂﬁﬁqmﬂmuﬁﬁaﬁ

drink drink

=t

Orange Juice
Orange Juice
Soda
Soda
Soda
Orange Juice
Orange Juice
Orange Juice
Soda

2 Soda

A 3.8 ufiladiyaunsnees Drink

Pud | b=t [t | b=t [ Pd | Pod [P | b=

- Sports #ayaNTTANANT LAY T UNUATFY Yes(@BNNNAINY)

v
v A

1% 2 unendag No(llaanfindsnie) §Ainsnsd@sifivianisunendsil



sports

sports

Yes

Yes

Yes

Yes

Yes

Mo

Mo

P | P | P [ bt [t |t | =t

Mo

2

Mo

Al 3.9 ufiladiyaunudass Sports
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3.1.4 §3NULLI188N (Modeling) 2HABRNTTESWALLNNARAATNAS WA TF

d' a Y Y a ad J =Y o re .
NBINTIILATTISVTBYR T@lﬂﬂ’]ﬂ’]‘ﬁﬂ?ﬁLWﬁuﬂ’Jﬁﬂ’l’ﬁﬁqﬁ T B NTTITIURN (Classification)

A1TUWLNNGN (Clustering) UWAENNTHFNANFNAUS (Association rule)

v

U

Jatasnevdayadinsnvidayadqgnisyinmilesdayauuy Data

Classification s lEvinsuwiliinnisifiniuweesiladefine Aiinguinifunazdedinan

wallanisauunysziamdaya daan1sai1sluaa Decision Tree NaTnnguinyaia

prnaRAWsiu Inellsunsuiitiinmfiosdaya segedayafidndsn

GPA Gender breakfast coffee drink
C Male Cereal Creamy Orange Juice
C Male Cereal Creamy Orange Juice
B+ Female Cereal Creamy Soda
B+ Female Cereal Creamy Soda
B+ Female Cereal Creamy Soda
B Female Cereal Espresso Orange Juice
B Female Cereal Espresso Orange Juice
B Female Cereal Espresso Orange Juice
B Female Cereal Espresso Soda
B Female Cereal Espresso Soda
B Female Cereal Espresso Soda
B+ Female Cereal Creamy Soda
B+ Female Cereal Creamy Soda
B+ Female Cereal Creamy Soda
C Female Cereal Espresso Soda
C Female Cereal Espresso Soda
B+ Male Cereal Creamy Soda

dl v dl o/ = a 54
AINN 3.10 AAVDHAVIAALRBNHIIATTIENVDYR

95U T Uszneunae 5 uaaviadoad A

g A

- GPA Usznau@ag A B+ B C+ C D+ wazD

- Gender Usznaufae Female(tWenichy) hazMale(lweiznsl)

- Breakfast Usznausiagy Cereal tazDonut

=
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- Coffee Uaznaufag Creamy LAZEspresso

- Drink U5znausiag Orange Juice Wae Soda

nngaE1sTiaa Decision Tree a2VinNMSARAANLEAYETATHAITNAHIETL
ﬁmmmﬁqﬂ%umLﬁﬂmumuuqmm Tree (root node) MaIaNIHA ez LB AvETa
falUEay T TN AN S asLannaafnes i iadn fi3andn Information Gain

(1G) ANsiAanslFannaNnI9FT

IG (parent, child) = entropy(parent) — [p(c1) x entropy(c1) + p(c2) x entropy(c2) + ...]

Tﬂﬂﬁ entropy(c1) = —p(c1) log p(c1) WAL p(c2) An AnAanNnaziiuaes cf

1
A

° i ' aa ¢ A o pry aa oA A <
ATTATRIRATNLFARLLBAVTUIRLVHYUNUARINNBNILBANIUIAVIHNAT 1G NWﬂVlZ\Z@N"ILﬂu

@)

Root 484 Decision tree fuduaniiayavimunlngnadngiiin GPA fil
1) AHIAT IG 289uean300d Gender 9NdBYAFNINITAAIUITUAN G st
Entropy (parent) = —p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
= _[0.03 x 10g,(0.03) + 0.50 x log,(0.50) + 0.38
x 1092(0.38) + 0.07 x 10g5(0.07) + 0.02 x l0g,(0.02)]

-[0.03 x -5.06 + 0.50 x -1 + 0.38 x -1.40 +

0.07 x -3.84 + 0.02 x -5.64]

-[0.15 + 0.5 + 0.53 + 0.27 + 0.11]
1.56

Entropy (Female) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= —[0.04 x l0g,(0.04) + 0.51 x log,(0.51) + 0.36
x 10g5(0.36) + 0.08 x log,(0.08) + 0.01 x log,(0.01)]
-[0.04 x -4.64 + 0.51 x -0.97 + 0.36 x -1.47

+ 0.08 x -3.64 + 0.01 x -6.64]

-[0.19 + 0.49 + 0.53 + 0.29 + 0.07]

1.57
Entropy (Male) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
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= -[0.01 x 10g,(0.01) + 0.48 x log,(0.48) + 0.42 x
log,(0.42) + 0.07 x 10g,(0.07) + 0.03 x l0g,(0.03)]
-[0.01 x -6.64 + 0.48 x -1.06 + 0.42 x -1.25

+ 0.07 x -3.84 + 0.03 x -5.00]

-[0.07 + 0.51 + 0.52 + 0.27 + 0.15]
1.52

IG (parent, child) entropy (parent) — [p(Female) x entropy(Female) +

p(Male) x entropy(Male)]
1.56 - [0.62 x 1.57 + 0.38 x 1.52]

= 1.56 - [0.97 + 0.58]
=156 -155
= 0.01

2) AUItNAN 1G 289uBAYE096 Breokfost 91ndayaaIHITAAIMITIAN IG T

én(
Bhe

entropy (parent) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
— _[0.03 x l0g,(0.03) + 0.50 x logy(0.50) + 0.38
x 10g2(0.38) + 0.07 x l0gy(0.07) + 0.02 x log,(0.02)]
-[0.03 x -5.06 + 0.50 x -1 + 0.38 x -1.40 +

0.07 x -3.84 + 0.02 x -5.64]
-[0.15 + 0.5 + 0.53 + 0.27 + 0.11]
1.56

Entropy (Cereal) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.03 x 10gy(0.03) + 0.50 x log,(0.50) + 0.38
x 10g5(0.38) + 0.07 x logy(0.07) + 0.02 x log,(0.02)]
-[0.03 x -5.06 + 0.50 x -1 + 0.38 x -1.40 +

0.07 x -3.84 + 0.02 x -5.64]
-[0.15 + 0.5 + 0.53 + 0.27 + 0.11]

1.56
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Entropy (Donut) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logy p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)
= -[0 x 10g,(0) + 0.48 x logy(0.48) + 0.41 x
log,(0.41) + 0.11 x 10g,(0.11) + O x log,(0)]
-[0 + 0.48 x -1.06 + 0.41 x -1.29 + 0.11 x -

3.18 + Q]
-[0 + 0.51 + 0.53 + 0.35 + O]
1.39

IG (parent, child) = entropy (parent) — [p(Cereal) x entropy(Cereal) +
p(Donut) x entropy(Donut)]
= 1.56 - [0.89 x 1.56 + 0.11 x 1.39]
= 1.56 - [1.39 + 0.15]
= 1.56 - 1.54
= 0.02

3) ATHITIAN 1G 2BUaan3Tad Coffee anndiayaan1TnAINIAT IG T

én(
e

entropy (parent) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x

logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]

= —[0.03 x 10g,(0.03) + 0.50 x log,(0.50) + 0.38
x 10g5(0.38) + 0.07 x 10g,(0.07) + 0.02 x l0g,(0.02)]

= -[0.03 x -5.06 + 0.50 x -1 + 0.38 x -1.40 +
0.07 x -3.84 + 0.02 x -5.64]
-[0.15 + 0.5 + 0.53 + 0.27 + 0.11]
1.56

Entropy (Creamy) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
_ [0.02 x 1095(0.02) + 0.45 x l0gy(0.45) + 0.4%
% 1095(0.43) + 0.08 x l0g,(0.08) + 0.02 x 10g5(0.02)]
= -[0.02 x -5.64 + 0.45 x -1.15 + 0.43 x -1.22 +
0.08 x -3.64 + 0.02 x -5.64]
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-[0.11 + 0.52 + 0.52 + 0.29 + 0.11]
1.55

Entropy (Espresso) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0.03 x 10gy(0.03) + 0.52 x log,(0.52) + 0.36
x 1095(0.36) + 0.07 x 10gy(0.07) + 0.02 x logy(0.02)]
-[0.03 x -5.06 + 0.52 x -0.94 + 0.36 x -1.47

+ 0.07 x -3.84 + 0.02 x -5.64]
-[0.15 + 0.49 + 0.53 + 0.27 + 0.11]
1.55

IG (parent, child) = entropy ( parent) - [ p( Creamy) x
entropy(Creamy) + p(Espresso) x entropy(Espresso)]
= 1.56 - [0.33 x 1.55 + 0.67 x 1.55]
= 1.56 — [0.51 + 1.04]
= 1.56 - 1.65
= 0.01
4) A1a0uAn IG 19supAvATiad Drink anndiyasnansadann 16 THas
entropy (parent) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.03 x 10gy(0.03) + 0.50 x log,(0.50) + 0.38
x 1095(0.38) + 0.07 x 10g,(0.07) + 0.02 x log,(0.02)]

-[0.03 x -5.06 + 0.50 x -1 + 0.38 x -1.40 +
0.07 x -3.84 + 0.02 x -5.64]

-[0.15 + 0.5 + 0.53 + 0.27 + 0.11]
1.56

Entropy (Orange Juice) = —-p(A) x log, p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.06 x log,(0.06) + 0.42 x log,(0.42) + 0.38
x 10g5(0.38) + 0.12 x log,(0.12) + 0.01 x log,(0.01)]
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-[0.06 x -4.06 + 0.42 x -1.25 + 0.38 x -1.40

+0.12 x -3.06 + 0.01 x -6.64]
-[0.24 + 0.53 + 0.53 + 0.37 + 0.07]
1.74

Entropy (Soda) = —p(A) x logy p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0.01 x logy(0.01) + 0.55 x log,(0.55) + 0.38
x 1095(0.38) + 0.04 x 10g,(0.04) + 0.02 x logy(0.02)]
-[0.01 x -6.64 + 0.55 x -0.86 + 0.38 x -1.40

+ 0.04 x -4.64 + 0.02 x -5.64]

-[0.07 + 0.47 + 0.53 + 0.19 + 0.11]
1.37

IG(parent, child) = entropy (parent) — [p(Orange Juice) x
entropy(Orange Juice) + p(Soda) x entropy(Soda)]
= 1.56 - [0.40 x 1.74 + 0.60 x 1.37]
= 156 - [0.70 + 0.82]
= 1.56 - 1.52
= 0.04
INNTATINAT 1G 289 nULanvZIadnuden IG aasuanviFdad Drink A0
#nfign (0.04) AviuAadanuonyiation Drink Fusnifulim Root uazazdiasiniauan
fi9a1n Trua root aon(audeyaluudasinipfinanampauidaadiu Swinnnsaslme
TusziudnlUaasupanaiad Drink
n1aAIATuAazueaatad tuarAufl 2 Audiuanioyaianunloe
naangiii GPA
1) AUIRUAN IG 289uBnvi30a6 Drink Uaz Gender 284 Orange Juice 9ndaya
FmnsaAuInnn 16 TAd
entropy (parent) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
= _[0.06 x 10g5(0.06) + 0.42 x log,(0.42) + 0.38
x 10g5(0.38) + 0.12 x 10gy(0.12) + 0.01 x l0g,(0.01)]
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-[0.06 x -4.06 + 0.42 x -1.25 + 0.38 x -1.40

+0.12 x -3.06 + 0.01 x -6.64]
-[0.24 + 0.53 + 0.53 + 0.37 + 0.07]
1.74

Entropy (Female) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0.09 x l0g,(0.09) + 0.42 x log,(0.42) + 0.35
x 1095(0.35) + 0.15 x 10gy(0.15) + 0 x log,(0)]
= -[0.09 x -3.47 + 0.42 x -1.25 + 0.35 x -1.51 +
0.15 x -2.74 + 0]

-[0.31 + 0.53 + 0.53 + 0.41 + 0]

1.78
Entropy (Male) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0 x logy(0) + 0.43 x 10g,(0.43) + 0.47 x
l0g,(0.47) + 0.06 x log,(0.06) + 0.04 x log,(0.04)]
-[0 + 0.43 x -1.22 + 0.47 x -1.09 + 0.06 x —

4.06 + 0.04 x -4.64]
-[0 + 0.52 + 0.51 + 0.24 + 0.19]
1.46

IG (parent, child) entropy (parent) — [p(Female) x entropy(Female) +

p(Male) x entropy(Male)]

1.74 - [0.70 x 1.78 + 0.30 x 1.46]
= 1.74 - [1.25 + 0.44]
= 1.74 - 1.69
= 0.05
1.1) AMNIAT IG 289ueanadad Drink Uz Gender 289 Soda 91niiaya
AHITORMIAT 1G THRH
entropy (parent) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logz p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
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= -[0.01 x 10g,(0.01) + 0.55 x log,(0.55) + 0.38
x 1095(0.38) + 0.04 x log,(0.04) + 0.02 x log,(0.02)]
-[0.01 x -6.64 + 0.55 x -0.86 + 0.38 x -1.40

+ 0.04 x -4.64 + 0.02 x -5.64]

-[0.07 + 0.47 + 0.53 + 0.19 + 0.11]
1.37

Entropy (Female) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
= -[0 x logy(0) + 0.58 x 10g,(0.58) + 0.38 x
l09,(0.38) + 0.02 x log,(0.02) + 0.02 x log,(0.02)]
-[0 + 0.58 x -0.79 + 0.38 x -1.40 + 0.02 x -

5.64 + 0.02 x -5.64]

-[0 + 0.46 + 0.53 + 0.11 + 0.11]
1.21

Entropy (Male) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.02 x l0ogy(0.02) + 0.50 x log,(0.50) + 0.39
x 1095(0.39) + 0.07 x 10g,(0.07) + 0.02 x log,(0.02)]
-[0.02 x -5.64 + 0.50 x -1 + 0.39 x -1.36 +

0.07 x -3.84 + 0.02 x -5.64]
-[0.11 + 0.5 + 0.53 + 0.27 + 0.11]

1.52

IG (parent, child)

entropy (parent) — [p(Female) x entropy(Female) +
p(Male) x entropy(Male)]
1.37 - [0.56 x 1.21 + 0.44 x 1.52]

= 1.37 - [0.68 + 0.67]
=1.37-1.3b
= 0.02
2) ANMINAN IG BaNuaavaiag Drink A Breakfost 289 Orange Juice 971

Toyaamnanamane 1G [HA
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entropy (parent) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0.06 x log,(0.06) + 0.42 x l0g,(0.42) + 0.38
x 10g5(0.38) + 0.12 x log,(0.12) + 0.01 x l0g,(0.01)]
-[0.06 x -4.06 + 0.42 x -1.25 + 0.38 x -1.40

+0.12 x -3.06 + 0.01 x -6.64]
-[0.24 + 0.53 + 0.53 + 0.37 + 0.07]
1.74

Entropy (Cereal) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.07 x l0gy(0.07) + 0.42 x l0og,(0.42) + 0.39
x 0g5(0.39) + 0.10 x log,(0.10) + 0.01 x logy(0.01)]
-[0.07 x -3.84 + 0.42 x -1.25 + 0.39 x -1.36

+ 0.10 x -3.32 + 0.01 x -6.64]
-[0.27 + 0.53 + 0.53 + 0.33 + 0.07]
1.73

Entropy (Donut) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0 x logy(0) + 0.43 x logy(0.43) + 0.29 x
10g5(0.29) + 0.29 x 10g5(0.29) + O x log,(0)]
-[0 + 0.43 x -1.22 + 0.29 x -1.79 + 0.29 x -

1.79 + O]

-[0 + 0.52 + 0.52 + 0.52 + O]
1.56

IG(parent, child)

entropy (parent) — [p(Cereal) x entropy(Cereal) +
p(Donut) x entropy(Donut)]

1.74 - [0.91 x 1.73 + 0.09 x 1.56]

= 1.74 - [1.57 + 0.14]

=174 -1.71

= 0.03
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2.1) AMUIOIAT IG 289uean30ad Drink Uar Breakfost 289 Soda anndeya
FHITnAUInAT 1G THRaT
entropy (parent) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= —-[0.01 x 10gy(0.01) + 0.55 x l0g,(0.55) + 0.38
x 1095(0.38) + 0.04 x l0og,(0.04) + 0.02 x log,(0.02)]
-[0.01 x -6.64 + 0.55 x -0.86 + 0.38 x -1.40

+ 0.04 x -4.64 + 0.02 x -5.64]
-[0.07 + 0.47 + 0.53 + 0.19 + 0.11]
1.37

Entropy (Cereal) = —p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.01 x log,(0.01) + 0.55 x log,(0.55) + 0.37
x 1092(0.37) + 0.04 x 10g,(0.04) + 0.02 x log,(0.02)]
-[0.01 x -6.64 + 0.55 x -0.86 + 0.37 x -1.43

+ 0.04 x -4.64 + 0.02 x -5.64]
-[0.07 + 0.47 + 0.53 + 0.19 + 0.11]
1.37

Entropy (Donut) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0 x logy(0) + 0.50 x log,(0.50) + 0.47 x
10g,(0.47) + 0.03 x 10g,(0.03) + O x log,(0)]
= -[0+ 0.50 x -1+ 0.47 x -1.09 + 0.03 x -5.06
+ 0]

-0+ 0.5 +0.52 +0.15 + O]
117

IG (parent, child)

entropy (parent) — [p(Cereal) x entropy(Cereal) +
p(Donut) x entropy(Donut)]

1.37 - [0.87 x 1.37 + 0.13 x 1.17]

= 1.37 - [1.19 + 0.15]
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=1.37-134
= 0.03
3) ANMILAN G 2a9uenyaDad Drink uway Coffee 289 Orange Juice a71
TRYAFINITOATUIAT |G THoiadt
entropy (parent) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logy p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0.06 x log,(0.06) + 0.42 x l0g,(0.42) + 0.38
x 10g5(0.38) + 0.12 x 10gy(0.12) + 0.01 x log,(0.01)]
-[0.06 x -4.06 + 0.42 x -1.25 + 0.38 x -1.40

+ 0.12 x -3.06 + 0.01 x -6.64]
-10.24 + 0.53 + 0.53 + 0.37 + 0.07]

1.74

Entropy (Creamy) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.06 x l0g5(0.06) + 0.34 x logy(0.34) + 0.42
x 1092(0.42) + 0.14 x 10g,(0.14) + 0.04 x l0og,(0.04)]
-[0.06 x -4.06 + 0.34 x -1.56 + 0.42 x -1.25

+0.14 x -2.84 + 0.04 x -4.64]

-[0.24 + 0.53 + 0.53 + 0.40 + 0.19]
1.89

Entropy (Espresso) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.07 x 10gy(0.07) + 0.46 x log,(0.46) + 0.36
x 1095(0.36) + 0.11 x 10g,(0.11) + O x log,(0)]
= -[0.07 x -3.84 + 0.46 x -1.12 + 0.36 x -1.47 +
0.11 x -3.18 + O]

-[0.27 + 0.52 + 0.53 + 0.35 + O]

1.67
IG (parent, child)

entropy (parent) — [p(Creamy) x entropy(Creamy)

+ p(Espresso) x entropy(Espresso)]
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=174 -[0.32 x 1.89 + 0.68 x 1.67]
= 1.74 - [0.60 + 1.14]
=174-174
=0
3.1) AMIUAT 1G 2e9uemyviadad Drink way Coffee 289 Soda mﬂ%’mj@
AHN3OAINITAN IG TR
entropy (parent) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= —[0.01 x log,(0.01) + 0.55 x logy(0.55) + 0.38
x 10g5(0.38) + 0.04 x 10gy(0.04) + 0.02 x log,(0.02)]
-[0.01 x -6.64 + 0.55 x -0.86 + 0.38 x -1.40

+ 0.04 x -4.64 + 0.02 x -5.64]
-[0.07 + 0.47 + 0.53 + 0.19 + 0.11]
1.37

Entropy (Creamy) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0 x logy(0) + 0.53 x l0g,(0.53) + 0.44 x
l0g,(0.44) + 0.04 x 10g,(0.04) + O x log,(0)]
-[0 + 0.53 x -0.92 + 0.44 x -1.18 + 0.04 x -

4.64 + 0]
-[0 + 0.49 + 0.52 + 0.19 + Q]
=1.2

Entropy (Espresso) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.01 x 109,(0.01) + 0.56 x log,(0.56) + 0.36
x 1095(0.36) + 0.05 x 10g,(0.05) + 0.03 x log,(0.03)]
-[0.01 x -6.64 + 0.56 x -0.84 + 0.36 x -1.47

+ 0.05 x -4.32 + 0.03 x -5.006]
-[0.07 + 0.47 + 0.53 + 0.22 + 15]

1.44
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IG (parent, child) entropy (parent) — [p(Creamy) x entropy(Creamy) +
p(Espresso) x entropy(Espresso)]
1.37 - [0.34 x 1.2 + 0.66 x 1.44]

= 1.37 - [0.41 + 0.95]

=137 - 1.36
= 0.01
FINNITATHINAT 1G 2RIUBANZDIA Drink ¢i8 Gender WA Breakfast LAy
Coffee WUINAN IG 289uan309¢1 Drink $ia Gender 289 Female ﬁmmﬂﬁqm (0.5) Fashy
FuAanuannaiagd Gender dunfiuTyunlusedus 2 daainTuum Root LaZyinN1TUAN

Asanlannlusziud 2 sanlUawiayaluudaz lnuafinaasinouifandu

1
=1

naAanAusazuaavatad Uil 3 Audiuanioyaianunlaeli
naansiiiu GPA
1) AUIdAN 1G 2a9uaan3dad Drink (Orange Juice) way Gender (Female)
WaY Breakfast 91Nd83aaMITAAMNITIAN IG Taevadt
entropy (parent) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
— [0.09 x 10g,(0.09) + 0.42 x 0g,(0.42) + 0.35
x 1095(0.35) + 0.15 x l0gy(0.15) + O x log,(0)]
-[0.09 x -3.47 + 0.42 x -1.25 + 0.35 x -1.51 +

0.15 x =2.74 + Q]
-[0.31 + 0.53 + 0.53 + 0.41 + 0]

1.78

Entropy (Cereal) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= -[0.10 x 10g,(0.10) + 0.42 x logy(0.42) + 0.37 x
10g5(0.37) + 0.12 x 1095(0.12) + O x log,(0)]
-[0.10 x =3.32 + 0.42 x -1.25 + 0.37 x -1.43 +

0.12 x -3.06 + O]

-[0.33 + 0.53 + 0.53 + 0.37 + Q]

1.76
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Entropy (Donut) = —p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
logs p(B) + p(C+) x log, p(C+) + p(C) x logy p(C)]
= -[0 x logy(0) + 0.43 x 10g,(0.43) + O x log,(0)
+ 0.57 x 10g,(0.57) + 0 x log,(0)]
-[0 +0.43 x -1.22 + 0 + 0.57 x -0.81 + 0]
-[0 +0.52 + 0 + 0.46 + O]
=0.98

IG (parent, child)

entropy (parent) — [p(Cereal) x entropy(Cereal) +

p(Donut) x entropy(Donut)]

1.78 - [0.66 x 1.76 + 0.04 x 0.98]
= 1.78 — [1.16 + 0.04]
=178 -1.2
=0.58
2) AWIIAN 1G BaNLamn3dad Drink (Orange Juice) Way Gender (Female)
wae Coffee AMNIBYARINTNATNIUAT |G Taevadt
entropy (parent) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= _[0.09 x 10g,(0.09) + 0.42 x log,(0.42) + 0.35
x 1095(0.35) + 0.15 x l0gy(0.15) + O x log,(0)]
= -[0.09 x -3.47 + 0.42 x -1.25 + 0.35 x -1.51 +
0.15 x -2.74 + 0]

-[0.31 + 0.53 + 0.53 + 0.41 + 0]
1.78

Entropy (Creamy) = -p(A) x logy p(A) + p(B+) x logy p(B+) + p(B) x
logs p(B) + p(C+) x logy p(C+) + p(C) x logy p(C)]
= —[0.07 x 109,(0.07) + 0.35 x l0gy(0.35) + 0.42
x 1095(0.42) + 0.16 x l0g,(0.16) + O x log,(0)]
= -[0.07 x -3.84 + 0.35 x -1.561+ 0.42 x -1.25 +
0.16 x -2.64 + Q]
= -[0.27 + 0.53 + 0.53 + 0.42 + Q]
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=175
Entropy (Espresso) = -p(A) x log, p(A) + p(B+) x log, p(B+) + p(B) x
log, p(B) + p(C+) x log, p(C+) + p(C) x log, p(C)]
= -[0.10 x log,(0.10) + 0.46 x log,(0.46) + 0.30
x 1095(0.30) + 0.13 x logy(0.13) + O x log,(0)]
-[0.10 x -3.32 + 0.46 x -1.12 + 0.30 x -1.74 +

0.13 x -2.94 + 0]

-[0.33 + 0.52 + 0.52 + 0.38 + 0]
1.75

IG (parent, child)

entropy (parent) — [p(Creamy) x entropy(Creamy) +
p(Espresso) x entropy(Espresso)]

1.78 — [0.27 x 1.75 + 0.43 x 1.75]

= 1.78 — [0.47 + 0.75]

=1.78 - 1.22

= 0.56

FINNITATUINAT G 28943096 Drink 18 Gender WA Breakfast LA

Coffee WUATAN IG 2B9UanV31iq6 Drink (Orange Juice) WAy Gender (Female) #ia Breakfast

¥
o o/

(Cereal) ﬁcﬁhmﬂﬁqm (0.58) Faiiiaadanuanaiad Breakfast (Cereal) Tunnufinlnuny
sxuft 3 dasnnlaunsEaUf 2 LL@:TwumqmﬁwﬁmLﬂmw%ﬁqﬁ Coffee ¥nnsuAnAvan
Tiuntusziuf 3 sanly

FINNITATUINAT 1G 2RILaaN3096 Drink a2 Gender was Breakfast

waz Coffee wudq%mdaeimwmﬂmmﬁmmmﬁ?ﬁmuLﬁmﬁ’uuﬁq AD HAANWELTW GPA
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Yelalth

{Amsnstiinyafdayaiiniunisiimsnsidiayasaawafian Data Mining 911119

a%19luma Decision Tree A5

) Tusunss RapidMiner Studio

drink
Orange Juice

Gender Gender

Female Male Female

breakfast coffee coffee

Donut Creamy ~ Espresso Creamy Espresso

coffee coffee breakfast breakfast breakfast

CreamyEspresso CreamyEspresso Cereal Denut Cereal Donui Cereal Donut

B B+ c+ B+ B+ B B B+ B+
1 |

breakfast

Cereal Donut

B+

AT 3.12 ;j‘lJLLU‘LlTNLm@ Graph Decision Tree Tulysunan Rapid Miner
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91nn"59avin gUuULTIAR Decision Tree Miatuguuuu@eniiauanistdlsunss

Rapid Miner FiprnBaudieumudanudnie 2 TuaalErasnEidausiges

Tunasasiugs dsfuiinsisiioyadadontiluaaannTusunsy Ropid Miner Aindiile

azlAfiangndiasuazusingindiniadewsle wasite W AndeRea AR BB T LAY
NHNARNENTES 9 madaemATlA Decision Tree l15un38 Rapid Miner

ATNITYINUN [Ha1un 13 ng) el

Tree
drink = Crange Juice
Gender = Female
breakfast = Cereal
| coffee = Creamy: B {C=0, B+=15, B=l18, A=3, C+=3}
| coffee = Espresso: B+ {C=0, B+=28, B=20, &=7, C+=95

breakfast = Donut
Creamy: C+ {C=0, B+=0, B=0, &=0, C+=4}
Espresso: B+ {C=0, B+=3, B=0, A=0, C+=0}

| coffee

| coffees

|

| |

| |

| |

| |

| |

| |

| Gender = Male
| | coffee = Creamy: B {C=2, B+=2Z, B=3, &=0, C+=0}

| | coffee = Espresso

| | | breakfast = Cereal: B+ {C=0, B+=15, B=l15, &=0, C+=3}
| | 1 breakfast = Donut: B {C=0, B+=3, B=4, A=0, C+=0}
drink = Soda

| Gender = Female

| | coffee = Creamy

| | 1 breakfast = Cereal: B {C=0, B+=le¢, B=17, A=0, C+=0}
| | 1 breakfast = Donut: B+ {C=0, B+=6, B=0, &=0, C+=0}

| | coffee = Espresso

| | 1 breakfast = Cereal: B+ {C=2, B+=52, B=29, A=0, C+=3}
| | 1 breakfast = Donut: B {C=0, B+=3, B=4, A=0, C+=0}

| Gender = Male
| | breakfast = Cereal: B+ {C=2, B+=45, B=30, R=2, C+=6}
| | breakfast = Donut: B {C=0, B+=g¢, B=l0, A=0, C+=1}

AN 3.13 ATUTTUILANE LU Decision Tree 284 Rapid Miner
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dintaudinya #
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ﬂ{ﬁl’ﬂ‘ﬁ 8 IF drink = Soda = Geander = Female = coffee = Creamy=
breakfast = Cereal = B iNNgA2IHIN Fudananlamn TﬂﬂLWﬂMfﬁxﬁLL@iﬁINﬂﬂLLWTﬁﬂ%N AN
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