uny 3
Annennilulasewy

Tm\mmlfjm n9ARsshTlasefidenasianuanrnuessanist Tnaleianns
mmwm@ Gfuuwuwvmum‘mLﬂ‘m”mﬂuamﬂmﬂuﬂmamﬁmﬁfuua%auﬂﬁ”uquﬂﬁi
Amsneii mmymmﬂwmﬂu Lummwﬁ'umﬂﬂﬁ”muﬂmLmﬁ“wﬂmummmumi
aanUUULIL {6 LL@“”ﬂfﬂﬂLL‘U‘Ui‘ULL‘LI‘LIﬂ”]‘jLLNGNN@LL@”UWNiﬂ@WﬂQﬁﬂW‘M’]Luux‘i’?u i

3.1 m‘mmqvmﬂmma‘a CRISP-DM
3.2 m‘smmmuumf%m
3.3 uwmﬂ

3.1 mi’?miﬂvmjﬂqamfm CRISP-DM (Cross Industry Standard Process for Data
Mining)

ﬂ‘j”UQuﬂﬂ‘jQLﬂ‘i’b‘Wﬂ@N@ Cross Industry Standard Process for Data Mining %38
CRISP-DM) Wonrin2n Tt p.e1. 1996 T@ﬂmqmqmmm 3 UREVAD Dalmler Chrysler,
SPSSuaz NCR %ﬁﬂiwuqum‘mmmmmm CRISP-DM az1sznausing 6 1uanuman
Fan

Business
Understanding

Data
Understanding
\

Data
Preparation
Tl
|4

Modeling

AN

Deployment

n

Evaluation

ﬂ"IW‘VI 3.1 ﬂ"li'JLﬂ‘ﬂw‘Vi?I'ﬂNNﬂfJEl CRISP-DM
‘V]m datasolut.com
3.1.1 ﬂ"l‘j‘i/ﬂﬂﬂ"lﬁ\lm’ﬁ@ﬁ‘jﬂ@ (Business Understondmg) LUH?.IMWEHLL‘J'?‘I?IQQ
NITUIUNIT ‘V]NflLuurﬂ‘ﬂﬂ”l‘j‘i/ﬁﬂfl"mL?Iqsf@ﬂi”ufluﬂ"li‘wqﬂﬁ‘jﬂ@
NQLﬂ‘fI“"Vi"ﬂIﬂN@VV‘IﬂQ"INL?IWGE@ﬂ‘U‘]jiy‘Vi’] Tumummmmvmiﬁmmiuu ZMENIEN]
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mmqmlﬂuﬁ@wmmywmmm@mwwqw&a?wmm‘[mmmmvm ANFNInnig
ANHNIUEDIRN5TU ﬂ’]‘ijLﬂﬁﬁ”‘wﬂ’]L‘ViG}ﬂﬂdﬂQWN@T’H’]?Jﬂ\‘iW]EIQUM@“’%'JEIT%N’]EWFJ
uul,mvwmmmwmm‘*ﬂmmm'ﬁamwummmmﬁﬂﬁuﬂiqLmvmﬁiymmwmmfm
3.1.2 m‘smmmmq%mm (Data Understanding) TupannITTaLiuLay

ifmﬁqm@m ﬁqummﬁmq@mummmﬂmwmmmﬂmu ﬂ’rﬂLﬂ‘LAﬂ‘E“"Ll’mﬂ']‘jﬂ’mfy
Gfumiqmi’]”mma Tmﬁmmwmcjmqmm%muwwmmmwmmqmmw o 19k
ﬂﬂﬂﬂ@ﬂdﬂufmﬂﬂ‘juﬂx‘iﬂ‘V]ﬂ']“VMﬂTQ

mm‘mmﬂfﬂumfimumm’ﬁﬁqu'mmmw Aengas mﬂuumq@mumm
ANABILAE mwmﬁmmmmmﬂmu Lwmmmfmmmmﬂmuwmmﬂmu N9
WmiimL@@ﬂsfw@mw\mummﬂmqmuwﬂﬁﬂuﬁ@wmm o mmmumm@wrﬂm
ADANTNYBIVDY R LL@ymwmwuﬁﬂmmmmﬂmmwmmmﬁqm‘mm

Gfumﬁqmi%m@m uﬂfJLﬂiﬂw‘ifi’ﬂﬂmﬂﬂﬂ?’ﬂﬂﬂ@uq\‘iﬂﬁmﬁﬂﬂLL‘V?@G?.I@N@@@HT@%
%4 Kaggle %@Lﬁmm@mwrmwmmqu Datasets m@%m@mmmummﬂmu Machine
Learning meywmmwume@ﬂ

Kaggle mm@mwmﬂmwﬂi Y1 ATEUARNUANEAARIVNTIH s nngung
N198% N19RR1A Larn190u %ww%umLmqmmmﬁm@@ﬂfﬁmmwmmmmu
fmaﬁiwmmmﬁqLm%mmmmmfm

D e

o

eoe M -~ kaggle.com B ®© h + O
= Q search D
@ DEPARTMENT OF TRANSPORTATION AND 1 COLLABORATOR - UPDATED 8 YEARS AGO ~ 1089 <> Code @
@ - d -
2015 Flight Delays and Cancellations
@ | Which airline should you fly on to avoid significant delays?
A
<>
DataCard Code (205) Discussion (18)  Suggestions (0)
© About Dataset Usability ©
8.82
v
Context License
CCO: Public Domain
The U.S. Department of Transportation's (DOT) Bureau of Transportation Statistics tracks the on-time
performance of domestic flights operated by large air carriers. Summary information on the number of on-time, Expected update frequency
delayed, canceled, and diverted flights is published in DOT's monthly Air Travel Consumer Report and in this Not specified
dataset of 2015 flight delays and cancellations.
Tags
=
[a] Acknowledgements Aviation

mww 3.2 mﬂ@mmﬂ Kaggle
i - https: //www koggle com
%ammumm thht Delay Data mﬂmwwm 5,819,079 1aq Usznaufag 31
ARANIL Tmﬁm@m FITd
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0000000 0000000000000 006000 0000000000000 0000 0O 0 0000 0 000

ﬂ'Tw‘/’II 3.3 ﬁmﬂy’mj@ 2015 Flight Delays and Cancellations @111 Kaggle

7NN« https://www.kaggle.com

@919 3.1 Data Dictionary 83une9eaziBunluusiazuanvitos

Attribute ATNNNE ﬁﬁm'nvm;]a

YEAR Ddiendupaniuig Integer
MONTH Reniifgndusenifium Integer
DAY Safmeaiiand Integer
DAY_OF_WEEK Fuludnnsi Integer
AIRLINE TREN1LNITOU Polynomidl
FLIGHT_NUMBER VHNLAYfieadn Integer
TAIL_NUMBER saAaaTui D diend Polynomidl
ORIGIN_AIRPORT TRENINTUAUN Polynomial
DESTINATION_AIRPORT  s¥aaundulanenig Polynomidl
SCHEDULED_DEPARTURE  L1IR1ANHATARANITEBANLANNN Integer
DEPARTURE_TIME A193TiARasduennanaWIND Real
DEPARTURE_DELAY AHANTEN IHNNTDBNLAWN Real
TAXI_OUT naTraestunaswsaUSisundneuds  Real
WHEELS_OFF anTidaLraniupana i Real
SCHEDULED_TIME RIPHBRANTTYBIT D Integer
ELAPSED_TIME RN AT L AWNN993 Real
AIR_TIME Lf;mﬁm%mﬁum;iuummﬂ Real
DISTANCE Sruvnereadisniu Integer
WHEELS_ON nanfidepaesduunsinaindulanenie  Real
TAXI_IN naniieaesdundeusalsalazailagss  Red

SCHEDULED_ARRIVAL

IANATHANMUANITINU R8N

Integer
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ARRIVAL_TIME AR B TNEENIN DN aNEYg Real
ARRIVAL_DELAY AYHANZN NS TIvHNg Redl
DIVERTED FiendugniAsmdunisie Binominal
CANCELLED Fiendugnendnidel Binominal
CANCELLATION_REASON m&gmmiﬂﬂlﬁmﬁmﬁu Polynomidl
AIR_SYSTEM_DELAY ANNANENANTTUUATL ANN1514 Real
SECURITY_DELAY ANANENINITUUSNEN AN AaRE Real
AIRLINE_DELAY mqummmﬂﬂfywwmmﬁmwu Redl
LATE_AIRCRAFT_DELAY mwmmmﬂmmuuﬂ@wmwmmsﬂ Real
WEATHER_DELAY ANTHENYNIINENTNEINA Redl

3.1.3 N19LAS aNT. 284 (Data Preparation) Fumand 1iunisulasuas
f«vmLmﬁmm@w'mU‘mumeﬂTuﬁﬂLLUUVIWiﬂNmmumﬁqmﬁ’ww Tnalanszuaunis
Data Cleaning LW@Tm@mN ﬂfJ’m’N'ﬂﬂﬂ@’ﬂdLL@”LﬁuN’](ﬁ]‘jﬁ’mLﬂﬁfJﬂu NN A
vayafi [ddndunanll dupaudil

3.1.3.1 f«mﬂﬂ@mm%ﬁmwmmfﬂumﬁqwu mmmﬂm 2015
Flight Delays and Cancellations 917114 UT%@I Kdggle S? srnaudaey DY IR R IRN!
ﬂ']EITu‘iJ‘j”mﬂ"ﬂﬂﬁﬂ%iﬁﬂm‘jﬂ’]gﬁuﬂ W.A. 2558 ﬁqwﬁummu 5,819,079 uan

3.1.3.2 mﬁﬂmmmwmm‘mmmmmmmuu ﬂﬂ‘jNNmﬂEI'N

4938 (Sampling) Lﬂuﬂuﬁl’ﬂuﬂﬂﬂfy?uﬂﬁz‘i_lquﬂ’ﬁLWﬁﬁNﬂﬂNﬂﬂﬂ%iUﬂ’ﬁ‘WﬁL%N‘ﬂ\‘i"ﬂl@ﬁj@
Tmmaqu@mqmmmmmmmmmfﬂmmﬂ nstrayaviansneadanaingruaunns
ﬂ’i:m@w@T?jLfammmmzﬁmﬂ@mmwmmmwfJme UCT L TR Rl R
antanonoyaas widsasinuanunzddguazanudniunuresayaduents
ﬂﬂﬁzjﬂﬁflﬂii’]dgﬂﬁﬂﬁﬂﬂﬁﬂ;jﬂLL‘LI‘LI %% NMSEHULLNNE (Simple Random Sampling) N9
fojmmuuﬂa%u (Stratified Sampling) WATN1FFNUUUNGH (Cluster Sampling) FIM5L9HAT
AtxaanTen? stratified Sampling Taetasauls delay_status iusiaramuadu (strata)
Walignaoyafiguunifdndauisnduiidruazesuantnd fasiureyaduaiy
Nnfige dumennnsgulaznaufay natimuaiauls delay_status WiEumUALY label
Tusensiuag RapidMiner annvilzipdasiia Sample (Stratified) Tﬂﬂﬁgﬂﬁhﬁm‘mﬁquﬂ’]‘idm
(sample ratio) Winfiu 0.05 38 5% wpsanyariavan nsisanivinlildaayasdania
dmsanadmiunTinTsd uislanadnameiiasszananalfastnesanidouay
TiAnadafinanmmnioaaudn Jiawei Han, 2012)
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Process
{) Process » 2 B +al E]
Retrieve flights_dat... Generate Attributes Set Role Sample (Stratified)
inp out (] wb [ ub q exa [T ean (] exa Y ean res
c i) =D orl |y
! f
Set Role (2) Select Attributes Write CSV
exa [ exal) (] exa [T ean q inp 4 thr
iz it =
ori) ori ) fil
a
NN 3.4 Stratified Sampling
[ ] Edit Expression: function expressions
Expression
if{JARRIVAL_DELAY >= 15, "Delayed", "On-time"() A
v

Info: Expression is syntactically correct.

Functions Inputs ¥
Logical ® A Regular Attributes ¥ A
Comparison 82 Basic Constants 2
Text information Y Date Function Constants 2
Text transformation ¥ Macros ¥
Mathematical functions ¥
Statistical functions ¥
Trigonometric functions £
Rounding functions ¥
Conversion functions ¥
Date calculation Y
Time calculation v
PV T . ~ Y M

0 Apply x Cancel

v v
Py

AN 3.5 diauils delay_status

=

INNITFNATIH 2BYAYNAA WA 290,954 A9 TnesapadnaauYa9AaIa delay_status

U U

Winflowvayasis
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Open in _"‘ Turbo Prep lﬁl Auto Model ;:1 Interactive Analysis Filter (290,954 / 290,954 examples):

@'No. YEAR MONTH DAY DAY_OF_W... AIRLINE FLIGHT_NU..  TAIL_NUMB.. ORIGIN_AIR.. DESTIN/
1 2015 1 1 4 AA 258 N3HYAA LAX MIA
2 2015 1 1 4 NK 168 N629NK PHX ORD
3 2015 1 1 4 us 617 N804AW ANC PHX
4 2015 1 1 4 B6 730 N621)B BQN MCO
5 2015 1 1 4 EV 4685 N26545 BRO IAH
6 2015 1 1 4 UA 1532 N77066 SFO DEN
7 2015 1 1 4 DL 824 N3736C PHX DTW
8 2015 1 1 4 UA 1237 N65832 SEA IAH
9 2015 1 1 4 EV 4646 N29917 CHS EWR
10 2015 1 1 4 MQ 2926 N932MQ CHS DFW
11 2015 1 1 4 EV 3941 N16561 LAN ORD
12 2015 1 1 4 EV 5677 N12563 GSO EWR
13 2015 1 1 4 us 1941 N708UW PVD CLT
14 2015 1 1 4 DL 977 N988DL ORD ATL
15 2015 1 1 4 DL 2417 N554NW LAS DTW
16 2015 1 1 4 B6 1502 N535)B FLL JFK
17 an1c 1 1 a 1aice <AV cwn

]

AT 3.6 NAANT Stratified Sampling

3.1.3.3 N19YINAINEza1AY Y[ (Data Cleaning) N15YIN1A2TH

arp YA AT iAiunsdenllsunsy Rapidviner Tnafdunnuanadrsusiai

Wl Fynroyafiinangnéies asudiow uasndondmsunisiinsneiidesfifuaznis

M NULUFIRDINYINTD

.

m'imlmmm (Retrieve) Lﬁﬂﬁd“ﬁﬂ%@ﬂmﬁﬂ%ﬁu@’m
WA 97 LT (Repository) 2 g ﬂmmmm@ BNNTT
UITNIANANYDY RopidMiner fﬁ\i Lﬁw«v ALE HE WD
n9e uqum‘smmﬂmwmmmm

m‘mumu@sm (Remove Duplicates) 5¢ L‘Uﬂu‘wmﬂu
(Duplicate Records Vmcf‘w A197 AT LT AAIH
N@W@’mLLZ%LWN‘LA’]M‘L&ﬂ"H@N@U’NﬁWEﬂ’]‘jLﬂu@i\‘l
mﬁﬂ‘zmmm (Filter Examples) Gf%muf‘m 3 °?.I’ﬂ
DEPARTURE_TIME s not missing ANz gnduis
AN

TAIL_NUMBER is not missing L1 Utan g3z 897t &
VHNLLALAREI DN

CANCELLED =0 Sl et 9NN NeanIINYm
ﬂfmm LW@T‘Mm@ﬂLﬂW’]”ﬂ’ﬂN@‘V]NﬂfNNNNU‘imLLﬂ”
mmm?%mwfmm@fm muﬂwaﬂﬂm@ﬂmmm
ﬂml@rmmiy@WTummm‘fﬂumwmmmmwma
s
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Process
@ Process » [ ¢ + @ w [
A
Retrieve flights_si... Remove Duplicates Filter Examples Aggregate
.C out]) q e Y exal) (] exa Y ean q e @ exa) res
v ori) ori) ori ) res
dup ) uan v
v v J
Retrieve flights_si...
.C out])
v
i Join average(AIR_TIME) ...
q e @ joip——( exa ’*(; exa)
q rig { dic nnD
v v |
Generate Attributes
q ub —H- b )
ori )
v ’
Replace Missing Va... AIR_TIME_filled to ... an air_avr Write CSV
q —‘)ic exa)——( ea '—, exal)—( exa T exal) inp r‘ thr
ori ) q dic ori) ori) il
e | v v
p o >
AN 3.7 AITNTIATIHNIEDIAUVDHA (Data Cleonlng)
[ ] [ ] Create Filters: filters
Create Filters: filters
Defines the list of filters to apply.
DEPARTURE_TIME v is not missing v /
TAIL_NUMBER v is not missing v /
CANCELLED v = vy 0 7
® Match all Match any </ Preselect comparators ::f'_ Add Entry J oK x Cancel

mww 3.8 m‘mﬁimﬂ@m (Filter Examples)
3. mimﬁﬂ@m (Aggregote) mmmmm ANRALLIAN
uu (AIR TII\/\E) mm@mﬂﬁmﬂu fisfiusanisun
ﬂ”]?.lﬂ%j@‘i/lﬁ']ﬂ‘lfi’m
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q. m‘siqmﬂm (Join) mﬂ@mmﬂmﬁmwmumimﬂ
ANRAS (AIR_TIME) mmmmﬂm@mmmuu LW@TM
mmcjmmummmmﬁ‘fu AIR_TIME Tm

Q. mﬁmmmmm@mmmmuu (overoge (AIR_TIME))
WIALRA B8 T W7 9 UNHAT Missing TufauLls
AIR_TIME %@mumLmifmmyefumﬁmmmmmmm

% n9aEnesiaulsiug (Generate Attributes) a3 NABANY
Tial 1o AIR_TIME_filled WA e uAT Missing Tog
Togmaif (missing (AIR_TIME), average_value, AIR_TIME)

[ JON

E

»

column name

AIR_TIME _filled|

Edit Parameter List: function descriptions

Edit Parameter List: function descriptions
List of functions to generate.

function expressions

if(missing(AIR_TIME), avg_air_time, AIR_TIME) @

AT 3.9 nsaEnesiautlatna (Generate Attributes)

%, NNTUINANTIZIAANE (Replace Missing Values)
NS U8 9115 DEPARTURE_DELAY,ARRIVAL DELAY
TAXI_OUT, TAXLLIN TR UHAN AN AN E DTS L1
A1 0 AEL delay i waaTepnAndmsusauLs
GG

. m'ﬁﬁﬁﬂm\‘imﬂwﬂm (Rename / Remove Attnbutes)
m@ﬁu%@ﬂmmu?wNmmmnumﬁﬁmu 1WA e
AIR_TIME_filled nau1{iss AIRTIME uaz@mnnaasid [
fé’ﬂl,ﬂuﬂfﬂﬂ

. ﬂ’]‘ijuﬂ ’m 21AAE (Reploce Missing Values) Tag
WWenAulsnq ¥ Delay T#wn AIR_SYSTEM_DELAY,
AIRLINE_DELAY, ARRIVAL_DELAY, DEPARTURE_DELAY,
LATE_AIRCRAFT_| DELAY SECURITY DELAY, I @ ¢
WEATHER_ DELAYL‘W BUNHATT BT AN (Missing) ) T
ﬂimﬂm@m muuuﬂ‘mmgm@umwm%wm
mmmuu 7 AsusEaeAn 0 asmas i Annanneang
ﬂ@umﬂmmm s perumanAanaLAd aulunig
Apg1eA
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[ NN
=A

=

Attributes

% AIRLINE

# ARTIME

# ARRIVAL_TIME

% CANCELLATION_REASON
# CANCELLED

# DAY

# DAY_OF_WEEK

# DEPARTURE_TIME

% DESTINATION_AIRPORT
# DISTANCE

# DIVERTED

i ELAPSED_TIME

# FLIGHT_NUMBER

# MONTH

# ORIGIN_AIRPORT

# SCHEDULED_ARRIVAL
# SCHEDULED_DEPARTURE
# SCHEDULED_TIME

Select Attributes: attributes
The attribute which should be chosen.

Select Attributes: attributes

Selected Attributes
X

# AIR_SYSTEM_DELAY

# AIRLINE_DELAY

# ARRIVAL_DELAY

# DEPARTURE_DELAY

# LATE_AIRCRAFT_DELAY
# SECURITY_DELAY

# WEATHER_DELAY

O Apply x Cancel

AN 3.10 NsunuANTiananngaas@ailg (Replace Missing Values)

1. miﬂ‘m\iml,mﬁmmuLmumw A1AN1e (Generate
Attributes) LU A 19T B ANTYVBIA LU S
CANCELLATION REASON ﬂfJf-_I‘j‘Viﬂ “0” TuﬂﬁmwTNN
ﬂﬂumwmw@mwm@ﬂm 21903 (cancellation reason)
34ﬂwmmmmqmﬂquuuuTmfmaﬂﬁﬂL@ﬂ NITHNH
Aausia O mmvmqﬁ%wumﬂmﬁmmmw@mﬁ
HNLAN mmmmwmuﬂﬂmmﬁm@ﬂ

Process
() Process » a B + @ o [
Retrieve A_Flight_cl... replac = 0 CANCELLATION_RE...
inp cuxD (] exa [T exa wb xabD res
c L E ]
v
L J - v |
v
replace = average Select Attributes Filter Examples Subprocess
q exa :-mﬁ- exa exa 'H ean G exa Y ean inp E= out
: ori e °”D onD inp out
pre v unm ) W
v v

mw*‘v’i 3.1 m‘sLmumﬁmmmwméffmm CANCELLATION_REASON

7 mﬁLmuﬂ N armnag (Replace l\/\|ssmg Values) ¢3¢l
ARAS ﬂﬂdmLL‘iJii memmﬁmyLz‘ﬁ‘wﬂmmﬂmmu
suifiandi §a1z1anng LLN“’ﬁﬂ‘]&i'ﬁluﬂﬂ"ﬁﬂﬂﬂﬂ Al
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LN ENNER N9 LA B Ia T A uaeN1989 19
LUUS1aB9n1INenTel N191EANeE BNIT LA
WUs7 fnnansy ZITHUUVUTNNINT (Symmetric
Distribution) wayldd ﬂ AR AUnF (Outlier) 71 TR
Lummﬂmm@ﬂ%mmﬁﬂLqumwmmmﬁTmeﬂfu
umLUﬂumeﬂuﬂmmqmmmm
ANTUNNAITIBIANE2D9 ELAPSED _TIME Faemnsioy
314 (Median) Sramniils Subprocess fisznausiag
Taidatsemas Multiply, Aggregate Median, Extract
Macro ae Generate Attributes Lﬁ@ﬁﬂm‘nmumﬁmm
118 (Missing) ) Tupadnd ELAPSED_TIME Faeansie
34 memmﬂimumﬂmwmﬁﬂm (Outlier) 289L3a7
u fﬁqmmﬂ AIINNN3IT T NY. DHANANRIANT B
AenduiifiauRaUn@gsaa
- Multiply mﬁwm@mmmeﬂcfwmmmﬁiwmam
m‘smmmmumumwmmﬂm
- Aggregate Median mmmmuﬁ%wmm
ELAPSED_TIME ﬁ?ﬂﬂ?.lﬂ&lﬂ‘wmﬂ’]f&l Missing
- Extract Macro mummmmwmmmfml,ﬂu Macro
LW@LﬁﬂﬂTﬁTuwmﬂumwmLmﬁTm
- Generate Attributes #5319ARANIY T Tneuymend Missing
Fasansiasguiiiu(aTu Macro

22

Process

) Process » Subprocess » O £ [ i % W [

Multiply Aggregate_Median Extract_Macro
q e ? out|) q exa E eal) q exa n exal)
out]) ori ) v
out) v
v

mww 5 12 Subprocess
Mmmﬁmmwmmmmu@w\mum mamwwwmﬂmmmmu 290,223
ko) f«mﬂ‘*ﬂ@mmumwm Tﬂ?_l‘jvlﬁ_l?_lu‘ﬂﬂﬂm_lﬂﬂﬂL‘Uu‘jwLUﬂuWTNﬂWNWﬁﬂT"HT‘Lm’]‘NLﬂ‘ﬂy‘iﬂ
Ta 1554 ﬂ@mwummmmmmm (Critical Missing Values) wsﬂmmuuwaﬂﬁﬂmﬂ F9n19
ANTIUINTH T EUAINANI I H AN NABIZBINITAATITIRATAAAIIHIBWL TN B
LUUFI8B9 (Model Bias)
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AvRALUIaasLasataf T‘Vi LU‘HG]QLLﬂ‘jLﬁ"I‘VTN"IEI (label) TG]EIT?.]’T‘MH@ Set Role %GL‘UH
wmummysfum‘jLmﬂmgmmmumﬁLiﬂu‘mmfmm@?ummmmmm‘m”m@m

3.1.4 §59uUUIAEN (Modeling)
3.1.4.1 NMAFANUULYIaDY (Modeling) Wevinueaauangneedieadiu
Trautianisasslumananid 2 AFNNAN) ) Trein93lATNE R AN AN RS TENIN9sanL S
#ag Correlation Matrix [HLA nn3suwnLlszLam (Classification) WAZANTOANDLILEY
Wen9od (Multiple Linear Regression)
N WMATRANIERRLNYBNTaNANAIE (correlation matrix) 119
qLmqmmmmwuﬁﬁmmmummw Correlation Matrix
ﬁmﬂmmmuu WUAR T TSI AT AN S
L%GLN‘LJT‘LA?‘ LAUFING o U Tﬂﬂ?‘ﬁﬂ’]ﬂﬁ\lﬂivﬁi/]ﬁﬂiﬁﬂﬂwuﬁ
(Pearson Correlahon Coefficient) %wmmm 1891 Tﬂﬂu
ANANNEIAT
 AENUSERVEING 1 938 —1 Mg BT AN AN B
©
~ AENUSEAVSING O e NR AN ARSI BaEY
- Tunnsdiasnsiasedl TERanssantzdaulsy & an
AL RVB EVANTUE 11NN91 0.4 viRe Hawndn —0.4 s
AR NANTZF U ST R AN A NS T UL WnaNeE

q
AN
vow [ =
wont
DAY | ]
DAY_OF_WEEK |
AIRLINE [ ]
FLIGHT_NUMBER ||
TAIL_NUMBER ||
ORIGIN_AIRPORT =
DESTINATION_AIRPORT ||
SCHEDULED_DEPARTURE [ [ | [ ] [ |
DEPARTURE_TIME -- - -
DEPARTURE_DELAY - -
TAXI_OUT [ |
WHEELS_OFF -- - |
g SCHEDULED_TIME [ [ |
2 ELAPSED_TIME T T
: -
DISTANCE L |
WHEELS_ON [ | .
TAXLIN -
SCHEDULED_ARRIVAL -- - - --
ARRIVAL_TIME I .
ARRIVAL_DELAY || ||
DIVERTED ||
CANCELLED |
CANCELLATION_REASON -
AIR_SYSTEM_DELAY ||
SECURITY_DELAY |
AIRLINE_DELAY -
LATE AIRCRAFT_DELAY -
WEATHER_DELAY [
P
| = .
1 0. 0 0.5 1

AT 3.13 Correlation Matrix
Tas991uid T#T9A5 n1931A97297 Correlation Matrix Ll af AL andaufi & an
duazandandnrinsaoust 0.4 3l el lunnsadsling 2 g Tiun g
FunnUaziny (Classification) WAz N1TAANBUNNA D4 (Multiple Linear Regression) Tng
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AmsuTunanissunnlanny axdenTmannssaulsis ananysy ans ananiug iU
W1J5m13 ARRIVAL DELAY #aust 0.4 33l s19fi nnsrvuminosidmdandisysu 0.4
fmamvmmwﬁﬂmmwiwumwmwuﬁﬁ[‘m LAUUIUNANTIGY SUATNITORETIDN
@w'ﬁwwwﬁmmym@mﬁLﬂmmmmmsfumﬁmmﬂmmmuufm@mammmu

AN 3.2 LAANATANFNUTZRNT ANANNUE 5211919 ARRIVAL_DELAY fudiauysanu
NOTNTISAAEDEN (= 0.4) asinNn las e lumanisausnyszinn (Classification)

fiauls (Attributes) ANAHUS RV AMENWUERL ARRIVAL_DELAY
DEPARTURE_DELAY 0.936
LATE_AIRCRAFT_DELAY 0.632
AIRLINE_DELAY 0.617
AIR_SYSTEM_DELAY 0.430

ﬂﬂiﬁ‘ﬂ_lﬂ’]iﬂ‘mﬂmmﬂ QATDENY AW (Multiple Linear Regression) T@T‘Mﬁﬂﬂ‘j
A5 Correlation Matrix me‘m@m‘umwmwuﬁivmwmLLﬂﬁ@fm” (Attributes) iU
sy TneAndananisuLs AR A AL AN aaRTUEAILA 0.4 Al et ls
mmumwmmmwuﬁmmumuﬂmam23\‘1 %mﬂmﬁmm@u@mwwmﬂrmmym
MMAAAAMNANE IWNsHNTereafientn uazmeFINnaa 1T naRUNE AHILITLITIY
mw%ﬂfmmawq:m

ANl 3.3 Asuils (Attributes Pairs) AiflAndnUssAnE snduilsAaus 0.4 2uly

Attribute 1 Attribute 2 éqﬁ,“y 7;'.:@”%
ANANWNUD
SCHEDULED_TIME DISTANCE 0.984
AIRTIME SCHEDULED_TIME 0.984
AIRTIME DISTANCE 0.979
DEPARTURE_TIME WHEELS_OFF 0.973
WHEELS_ON ARRIVAL_TIME 0.968
AIRTIME ELAPSED_TIME 0.963
SCHEDULED_TIME ELAPSED_TIME 0.960

DEPARTURE_TIME SCHEDULED_DEPARTURE 0.958
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DISTANCE ELAPSED_TIME 0.950
DEPARTURE_DELAY ARRIVAL_DELAY 0.936
WHEELS_OFF SCHEDULED_DEPARTURE 0.933
WHEELS_ON SCHEDULED_ARRIVAL 0.864
ARRIVAL_TIME SCHEDULED_ARRIVAL 0.855
WHEELS_OFF SCHEDULED_ARRIVAL 0.719
SCHEDULED_DEPARTURE SCHEDULED_ARRIVAL 0.708
DEPARTURE_TIME SCHEDULED_ARRIVAL 0.708
WHEELS_OFF WHEELS_ON 0.697
DEPARTURE_TIME WHEELS_ON 0.678
WHEELS_OFF ARRIVAL_TIME 0.669
DEPARTURE_DELAY LATE_AIRCRAFT_DELAY 0.656
WHEELS_ON SCHEDULED_DEPARTURE 0.655
DEPARTURE_TIME ARRIVAL_TIME 0.650
DEPARTURE_DELAY AIRLINE_DELAY 0.644
ARRIVAL_DELAY LATE_AIRCRAFT_DELAY 0.632
ARRIVAL_TIME SCHEDULED_DEPARTURE 0.627
ARRIVAL_DELAY AIRLINE_DELAY 0.617
ARRIVAL_DELAY AIR_SYSTEM_DELAY 0.430

A9 7 3.4 uanasaulsinnaEinisAaden ety lunisadeluma Multiple

Linear Regression

NAU

Attributes

1 SCHEDULED_TIME

2 DISTANCE
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3 AIRTIME

4 ELAPSED_TIME

5 DEPARTURE_TIME

6 SCHEDULED_DEPARTURE
7 ARRIVAL_TIME

8 SCHEDULED_ARRIVAL
9 WHEELS_OFF

10 WHEELS_ON

1 DEPARTURE_DELAY

12 ARRIVAL_DELAY

13 AIRLINE_DELAY

14 LATE_AIRCRAFT_DELAY
15 AIR_SYSTEM_DELAY

FINFATTI LLN@\?T‘M L‘VTHQ\?‘D’@WQLL‘U‘J"W mummmmﬁﬂm@@ﬂmam Correlation

Matrix 8§14 quﬁ a519luinast mfm'ﬁ Juuy THun Classification Ay /\/\u|t|p|e Linear
Regression Tmﬂsfumumfﬂ%mumaﬂm wazUsnifiunayed g Classification S‘E*\mm,uu
n9fuRndfiea Tmﬁsfﬁml,m‘mumqmuwuﬁmm ARRIVAL_DELAY

2. 3.1.4.1.2 meuﬂmuTummﬁuT@ (Decision Tree) WULAINBN
n1991uunUTzLan (Classification Model) Tm‘gumumﬁ
a5slmanisaunnlszion Bammuadaulsulmune
(Label) A® ARRIVAL_DELAY Tmﬂmmimwﬂm@ﬂmm”
%3 (Generate Attribute) LW@@@ﬂ@NﬂﬂN@TM@ETH‘EﬁLLUU
Multiclass mmmufﬂmu

- ON TIME #ixNggis LN@W] ARRIVAL_DELAY < 5 29

- SHORT DELAY visgil 1iAn ARRIVAL_DELAY Bej3eming
5 14 W

_ DELAY yisnefie tfiemn ARRIVAL_DELAY > 15 w17l
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[ ] Edit Exp ion: function exp

Expression

1 if{JARRIVAL_DELAY < 5, "ON TIME",
if(ARRIVAL_DELAY < 15, "SHORT DELAY", "DELAY")(Q)

Info: Expression is syntactically correct.

AT 3.14 a3 9FauLS ARRIVAL_DELAY_CLASS
TIAW A TINITTINUAUNUINIBIG 1S (Set Role) 1aa T
ARRIVAL_DELAY_CLASS ifluginuigiinnng

[ ) (] Edit Parameter List: set roles

Edit Parameter List: set roles
This parameter defines new attribute roles.

attribute name target role

ARRIVAL_DELAY_CLASS v | label v

mw‘/’i 3.15 %gumumiﬁqwumuwmmmﬁqLmi (Set Role)

A9 en@aLyg (Select Attributes) ﬂzu@@uﬁl\fﬁﬁﬂﬂﬂﬁﬁﬂﬂqu faulafian
Nuusy ﬁw'ﬁwmwuﬁ (Correlation Coefficient) mlm 0.4 ﬂuTﬂ LW@‘LA’]N’]T"HT%ﬂW‘Jﬂ‘jN
TamanIsauunlsznm Tmﬁmlmfiwmm@ﬂ Taun

AIR_SYSTEM_DELAY

AIRLINE_DELAY

DEPARTURE_DELAY

LATE_AIRCRAFT_DELAY

[ _NON ) Select Attributes: select subset

=h Select Attributes: select subset
_::O Click to select the attribute subset.

Attributes Selected Attributes
| X o X

% AIRLINE A # AIR_SYSTEM_DELAY

# ARTIME # AIRLINE_DELAY

# ARRIVAL_DELAY % ARRIVAL_DELAY_CLASS
# ARRIVAL_TIME # DEPARTURE_DELAY

# CANCELLATIONREASON # LATE_AIRCRAFT_DELAY
# CANCELLED

# DAY

# DAY_OF_WEEK o

# DEPARTURE_TIME («)

# DESTINATION_AIRPORT

# DISTANCE

# DIVERTED

# ELAPSED-TIME

# FLIGHT_NUMBER

# MONTH

# ORIGIN_AIRPORT

# SCHEDULED_ARRIVAL

# SCHEDULED_DEPARTURE v

Q Apply x Cancel

AT 3.16 unaunIsaanfawnlls (Select Attributes)
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ﬂ’]fiﬂi“’LNuTNLG‘I@WJEIfJﬁ Cross VG|IdOt|0n LW@‘]JT’LNMWJ'TNLLNM?_I'TLL@”ﬂ‘j”ﬂ‘V]‘EﬂWW
ﬂ@\ﬁTﬁ\ILG‘IN T@El Cross Validation Vl’]ﬂié’]%LLU\‘i“ﬁﬂ?lﬂN@ﬂﬂﬂLﬂu 2 §UUVRN AD

Training set ﬂﬂiﬂﬁﬂ?‘ﬁ%&ﬂ’]ﬂiﬂ%‘j (Train) TNL@@

Testing set ﬂ’]‘iﬂ‘j‘i_lsf“lf‘l/]ﬂﬂﬂ‘]_l (Test) ﬂfmNNWN’]‘jﬂTuﬂ’ﬁV]']uWEI?J’ﬂQTN LARN
THTW‘N\V‘IHHKE@L@@ﬂT“D’fJﬁ k-fold Cross Validation ‘ﬁ\‘i@ NNLLUG%G‘I?J@N@@@ﬂLﬁH 10 §U
WAZYINN1g Train/Test N@Uﬂu@uﬂﬁ‘]_l‘ﬂﬂﬂ@u N@@‘Wﬁ‘ﬂfﬁ@ ﬂﬂLQ@ﬂLW@T"HLﬁHWfJLL‘V]u
ﬁ‘iwﬁﬂﬁﬂ’ﬁ/\liﬂﬂ‘jfmﬂﬂﬂiﬂm@ AIYAAAITHIBNLD (Bias) LLNVLWNV’]Q’]NUWL%@WB?I@\‘iﬂ’ﬁ
EEEARNN

Process

) Process » ORC) : B + @ o [

Retrieve flights_co... =~ ARRIVAL_DELAY_C... Set Role attribute >= 0.4 Cross Validation

- C outD jtab ;E ::E Texa {E E::F ﬂexa {E E::E
: v | v v

inp

AN 3.17 ﬂitﬂquﬂqiﬂ%’]\‘]i&l AN ILBNUTLNVIANeIATRA Decision Tree

Process

© Process » Validation » s : B + @ o [
Decision Tree Apply Model Performance
tra d tra modD mod mod G mod IabD (] lab perD ave
- ean thr tes (] unl - modD (] per ean ave
wei D thr v 4 v 4
v

mww 3.18 ﬂi”mum‘jtﬁﬂm LL@“"U‘J‘ 2uNAlNLAa Decision Tree a8l Cross Validation

Tuima Decision Tree fan Accuracy FAHVINAU 90.01% + 0.27% %mmmﬂ?u
9% mlmLmvﬂv‘wmmmwmmﬁmm&LmsfumﬁimLLuﬂmmuuTmmwM@mmw
Tmﬂw@mﬁmuum%qmm 2IAYANUIT ARTA ON TIME Wway DELAY fian PreC|S|on AL
Recall fmmq 88% ﬂuTﬁ wansTK i udn limaa N1 Taviunedi m‘uuw ATILINTLANE
mmuuwm%ﬁmmmwm p8i19{3AM N ARIA SHORT DELAY flan Recall 1S 11.44%
Fame Wﬂuﬂdﬂ@@’]ﬂﬂ"ﬂﬂdiﬂLﬂﬂcfuﬂ’]iL‘jﬂu‘jLLﬂ”LLilﬂLLﬂ mmuummwm%ﬁm”muau
°ﬂ’ﬂ‘\?’]ﬂﬂuﬂﬁﬁmNWL%@N’W’]ﬂﬁny‘IWJ'mTN’NN@@?.I@G?I@NN (Class Imbalance) 531914
f«vmqum@ﬁwcfw,l,mvmm mmsfiﬂmmemqm‘mmwﬂgwmewrammumﬁmuuﬂ
AANE SHORT DELAY [#ipgingusinsin
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accuracy: 90.01% + /- 0.27% (micro average: 90.01%)
true ON TIME true DELAY true SHORT DELAY class precision
pred. ON TIME 204848 81 26871 88.37%
pred. DELAY 229 52892 61 99.45%
pred. SHORT DELAY 1564 199 3478 66.36%
class recall 99.13% 99.47% 11.44%

NN 3.19 Confusion Matrix WATANFAEIANITIMLNYBILHAR Decision Tree

PerformanceVector

PerformanceVector:

accuracy: 90.01% +/- 0.27% (micro average: 90.01%)
ConfusionMatrix:

True: ON TIME DELAY SHORT DELAY

ON TIME: 204848 81 26871

DELAY: 229 52892 61

SHORT DELAY: 1564 199 3478

AT 3.20 nan1sUszifulnma Decision Tree Fe) Confusion Matrix

#1919 3.5 Confusion Matrix VBINANITIUHNVDS AR Decision Tree

vinwnedn vimunedin vimunedin
ON TIME DELAY SHORT DELAY
939 = ON TIME 204,848 229 1,564
939 = DELAY 81 52,892 199
939 = SHORT DELAY 26,871 61 3,478

AN NT 3.6 ANFITIALSEANENINYBY IHLAN Decision Tree

FaB3m (Metrics) A1 (Value)
Accuracy 90.01% + 0.27%
Precision (ON TIME) 88.37%
Precision (DELAY) 99.45%
Precision (SHORT DELAY) 66.36%

Recall (ON TIME) 99.13%
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Recall (DELAY)

99.47%

Recall (SHORT DELAY) 11.44%

Tassadeduldfandulanuanluinaidonles srauils AIRLINE DELAY,
AIR_ SYSTEI\/\ DELAY, LATE_AIRCRAFT_DELAY LAy DEPARTURE DELAY LﬂuL\‘iﬂ‘LAT?.I%@ﬂTu
nnssunnifiendn Tnausazlnun (Node) LW]‘LAﬂ']‘jLL‘LI\‘iﬂﬂgﬂW]Nﬂ']?.lﬂW]fJLL‘]J‘j (Threshold)
NaNTFaURnT W (Leaf Node) 9% mﬂwmﬂmmuuuu@ﬁsﬁuﬂ@ﬂm T&un ON TIME,
SHORT DELAY %38 DELAY lmaiuauaté LLM”TMWmemmumgmwm@m%m?mm

NEANTN
AIRLINE_DELAY
> 0.500 = 0.500
DECAY AIR_SYSTEM_DELAY
0 > 0.500 £0.500
gy LATE_AIRCRAFT_DELAY
T > 0.500 = 0.500
DEEAY DEPARTURE_DELAY
T > 54.500 = 54.500
[y DEPARTURE_DELAY
> 42.500 < 42.500
DEPARTURE_DELAY DEPARTURE_DELAY
> 52.500 < 52,500 > 37.500 < 37.500
DEPARTURE_DELAY DEPARTURE_DELAY SCRIDERSY DEPARTURE_DELAY
> 53.50& 53.500 > 49.500 = 49.500 > 19.500 = 19.500
DELAY  ONTIME  DELAY  SHORT DELAY SHORT DELAY  ON TIME
dl v % v o/
it 3.21 Taseasedulfisnanla (Decision Tree)
Tree

LATE_AIRCRAFT_DELAY > 0.500: DELAY {ON TIME=0, DELAY=7404, SHORT DELAY=0}
LATE_AIRCRAFT_DELAY =< 0.500
DEPARTURE_DELAY > 54.500: DELAY {ON TIME=191, DELAY=307, SHORT DELAY=6}
DEPARTURE_DELAY = 54.500

AIRLINE_DELAY > 0.500: DELAY {ON TIME=0, DELAY=28480, SHORT DELAY=0}
AIRLINE_DELAY = 0.500

AIR_SYSTEM_DELAY > 0.500: DELAY {ON TIME=0, DELAY=16639, SHORT DELAY=0}
AIR_SYSTEM_DELAY = 0.500

DEPARTURE_DELAY > 42.500

|
|
|
|
|
D
|
|
|
|

EPARTURE_DELAY = 42.500

DEPARTURE_DELAY > 52.500

| DEPARTURE_DELAY > 53.500: DELAY {ON TIME=3, DELAY=7, SHORT DELAY=3}

| DEPARTURE_DELAY = 53.500: ON TIME {ON TIME=5, DELAY=5, SHORT DELAY=1}
DEPARTURE_DELAY = 52.500

| DEPARTURE_DELAY > 49.500: DELAY {ON TIME=11, DELAY=19, SHORT DELAY=10}

| DEPARTURE_DELAY = 49.500: SHORT DELAY {ON TIME=32, DELAY=64, SHORT DELAY=65}

DEPARTURE_DELAY > 37.500: SHORT DELAY {ON TIME=45, DELAY=53, SHORT DELAY=128}
DEPARTURE_DELAY = 37.500

| DEPARTURE_DELAY > 19.500: SHORT DELAY {ON TIME=1535, DELAY=133, SHORT DELAY=3551}
| DEPARTURE_DELAY =< 19.500: ON TIME {ON TIME=204819, DELAY=61, SHORT DELAY=26646}

Al 3.22 HaNTEE19NgSURNYaslAa Decision Tree
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ngittiannTuina Decision Tree aansauanuaslAd
ﬂg‘ﬂy@ﬁ 1
IF AIRLINE_DELAY > 0.5
THEN WRAWS = DELAY 9iH18A91897 mmﬁmmmmgﬁLﬁmﬂ”mﬁ“umﬁmﬁﬁu
mnmq 0.5 w# mmuumm@m@ﬁuﬂm ‘AN
ﬂgﬂ@w 2
IF AIRLINE_DELAY < 0.5 AND AIR_SYSTEM_DELAY > 0.5
THEN WAEWE = DELAY MHN8AMKG1 ANNAHEN12898M8nnsIuHmn ud
sruun1aiu (Air System) fiAgaaNrannngdt 0.5 wd Wenfusrgnindn
“ginein”
ﬂg‘ﬂy@ﬁ 3
IF AIRLINE_DELAY < 0.5 AND AIR_SYSTEM_DELAY < 0.5 AND
LATE_AIRCRAFT_DELAY > 0.5
THEN mmw'ﬁ = DELAY Mmﬁm’mm mﬂTN:Nmwmmmmmmwmmnmu
mﬁ‘uu WALAADITIHNN T a2 mmm%mmuuaﬂ@mq ‘AN
ﬂgﬂ@w 4
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY > 54.5
THEN NAANS = [DELAY Mmmfmmq MﬂﬂTﬂJﬁﬂqqudW%ﬁ@qﬂLﬂ%mﬁuﬁﬂuwﬁﬁ
memuumﬂmﬂfm 54.5 19 mmuu%aﬂ@mq ‘@
ﬂgﬂ@w 5
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY < 19.5
THEN NAANS = ON TIME WHIgAINHTN mmwmuufmmwmmmmmmuu
ﬂfﬂu‘mm LArBaNTIVAaIE A 19.5 wft exfidfigndudans “asnan”
ﬂgﬂ@w 6
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY @?JT‘LAWN 19.5 - 49.5
Wi
THEN W&AEWE = SHORT DELAY ixngia9ydn wniignduanngnseydng 20-50
unft azgndntiagungu “anndu’
ﬂg‘ﬂy@ﬁ 7
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE DELAY > 49.5
THEN WRAWS = DELAY Mmﬁm’mm ynidtgaduanngsinndn 50 wfia
%gﬂ@@?ﬂﬂﬁuﬂqu ‘AN
A. wiadALgH (Random Forest) 15859 THARNITFLUN
19y Lﬂwmﬂmﬂum Random Forest TatrsautsuTmung
(Laoel) 13LA ey Decision Tree Am ARRIVAL DELAY 39
Tﬂﬂﬂﬂiwmm@wmﬁm (Generate Attribute) L‘Wﬂ‘\?ﬂﬂ@N
ﬁﬂN@T‘MﬂﬂTu‘jﬂLLU‘LI Multiclass Classification Tmﬁl,l,mmu 3
ngw Thun
~ ON TIME mse/@s iamn ARRIVAL_DELAY < 5 Wl
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_ SHORT DELAY wsngda ilamn ARRIVAL_DELAY 889291919

5-14 147
_ DELAY visneds iiaAn ARRIVAL DELAY > 15 Wit
[ ] Edit Exp i P

Expression

1 if{JARRIVAL_DELAY < 5, "ON TIME",
if(ARRIVAL_DELAY < 15, "SHORT DELAY", "DELAY")()

Info: Expression is syntactically correct.

AT 3.23 N19a5196ULl5 ARRIVAL DELAY_CLASS

(] [ ] Edit Parameter List: set roles

mun 3 )
Edit Parameter List: set roles

This parameter defines new attribute roles.

yl

attribute name target role

ARRIVAL_DELAY_CLASS v | label

AT 3.24 AUABRNITNIIRALNLINABIFILLIS (Set Role)
@ﬁﬂuuTmWWﬂqiﬂmumuwuwwnmmu,ﬂ‘z (Set Role) TmﬁGfM ARRI\/AL DELAY_CLASS (g
muﬂ‘nﬂmmg LLﬂyLﬂﬂﬂT"ﬁmLLﬂ‘jﬂﬂ‘jy (Independent Variables) wmummmmiﬂm@fﬂﬂ

HagAn Correlation > 0.4 THun
DEPARTURE_DELAY
LATE_AIRCRAFT_DELAY
AIRLINE_DELAY
AIR_SYSTEM_DELAY

o @] Select Attributes: select subset

=A Select Attributes: select subset
= Click to select the attribute subset.

Attributes Selected Attributes

| X [+ ¢

# AIRLINE A # AIR_SYSTEM_DELAY

# ARTIME # AIRLINE_DELAY

# ARRIVAL_DELAY % ARRIVAL_DELAY_CLASS

# ARRIVAL_TIME # DEPARTURE_DELAY

# CANCELLATIONREASON # LATE_AIRCRAFT_DELAY

# CANCELLED

# DAY

# DAY_OF_WEEK
# DEPARTURE_TIME

# DESTINATION_AIRPORT

# DISTANCE

# DIVERTED

# ELAPSED-TIME

# FLIGHT_NUMBER

# MONTH

# ORIGIN_AIRPORT

# SCHEDULED_ARRIVAL

# SCHEDULED_DEPARTURE v

0 O

O Apply x Cancel

AT 3.25 GupaunIsaanaanls (Select Attributes)
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Process

) Process »

o omF

v

Retrieve flights_co...

ARRIVAL_DELAY_C...

rabD
onD

tab [
¢ b

v

Set Role class
Qe mm e
:; o D
v

attribute >= 0.4 Cross Validation

exa '_'“ ean G exa modD

T - E ori D % exa D
v 4 tes D
per

perD

AN 3.26 ﬂﬁtﬂ’luﬂqﬁﬂ%qﬂiﬂ MANTITIILRNUTLNVIANeATRA Random Forest

Process

@ Process » Cross Validation »
Random Forest
tra (] tra mod D
’ ean
wei [)

Apply Model (2) Performance (2)
mod d mod IabD q lab |
tes (] unl . mcdD q per

thr

E i@ w [

ﬂ’IWVT 3.27 ﬂ‘iw‘LlfJuﬂ'W‘iL‘jEI‘HiLL@wﬂﬁuLNuN@T&ILﬂ@ Random Forest #i98l Cross Validation
TNL@@ Random Forest LLZWNW'T Accuracy FINWINAY 89.30% + 0.03% %flﬂ«fﬂﬂu
ﬂﬂﬂﬁuﬁ‘ﬂﬁﬂ’]‘wcfuﬂ’]‘j@’]LLuﬂLWEQUuTﬂTHﬁwﬂUNGLL’NVNﬂqﬂqqﬂﬂﬂﬁﬂm@ﬂuﬂ"l@]‘iﬁquﬁ’]
LLNG]\?T‘ML‘MHQQ?]Q'TNLNﬂ?;Iﬁ?.I’ﬂGTNLﬂ@LN‘ﬂ“ﬂ’]ﬂ"ﬁ‘Wﬂﬂﬂusﬁ’]ﬂ@"lﬁlﬂﬁﬂ Tﬂﬁwﬂﬂq‘j@WLLUﬂT‘LALLW
NLARNTANLIT AR1A ON TIME WAy DELAY & ﬂ’] Precision k@ Recall BE T‘Hﬁ G]‘LING
TWT:ILQ‘W'T cAXN DELAY ‘V]T‘VW]'T Precision Las Recall Tﬂﬂmf-_l\‘i 100% LLN@QQ\?WQ’]NNWN’ﬁﬂ
‘M’NT&ILﬁ@?ﬂﬂqﬁﬂqu’mLWﬁQUMW@W%W\EﬂﬂﬂqﬁﬂﬂG}’BQLL@yLL?AHf-_I'] AN SHORT DELAY Nﬂ'?
Precision &y Recall 1¥infiu 0% LLN@NT‘ML‘Vi‘LAfJ']TNLﬂ@TNﬂWN’]‘jﬂ@qLL‘HﬂL‘V]EQUHW34ﬂfm?nl
mm%vmuauﬁ LNY ﬂiyiﬁ"lﬂﬂﬂﬂ"l‘J’ﬂ’]"VLﬂ ﬁ‘l@qﬂﬂfm&lr&l NQ\I@@?.I’EIQ?J BHAN (Class
Imbalance) ﬁa,‘iﬂfJ’Nﬂ@N ON TIME, DELAY waz SHORT DELAY NGN@T‘Viﬂ’ﬁLiH%‘M@GT&JLG‘I@
\ENN’m"lﬁﬂﬂ‘j’mﬂg‘ﬂﬁﬂL"VHN’]‘Vi‘EUﬂ’]ﬁ‘WLL‘LAﬂﬂ’N}H SHORT DELAY Tﬂ

pred. ON TIME
pred. DELAY
pred. SHORT DELAY

class recall

true ON TIME

206641

0

0

100.00%

accuracy: 89.30% + /- 0.03% (micro average: 89.30%)

true DELAY

649

52523

0

98.78%

true SHORT DELAY

30410

0

0

0.00%

class precision
86.93%
100.00%

0.00%

AT 3.28 Confusion Matrix WAZATA

o/

%f‘j/ﬂﬂqﬁfﬁ’]uuﬂ?.l’ﬂﬂiﬂ bWa Random Forest




PerformanceVector

PerformanceVector:

accuracy: 89.30% +/- 0.03% (micro average: 89.30%)
ConfusionMatrix:

True: ON TIME DELAY SHORT DELAY

ON TIME: 206620 629 30410

DELAY: 21 52543 0

SHORT DELAY: 0 0 0

AT 3.29 Wan15UsziRnlAa Random Forest #ag Confusion Matrix
M1597 3.7 Confusion Matrix YBINANTTIUINVB AR Random Forest

vinwnedn vinwnedn vimunedin
ON TIME DELAY SHORT DELAY
939 = ON TIME 206,641 0 0
939 = DELAY 649 52,5623 0
959 = SHORT DELAY 30,410 0 0

A9 NT 3.8 ANFITIALSEANENINYBS lHLAa Random Forest

Fiatsm (Metrics) A1 (Value)

Accuracy 89.30% + 0.03%
Precision (ON TIME) 86.93%

Precision (DELAY) 100.00%
Precision (SHORT DELAY) 0.00%

Recall (ON TIME) 100.00%

Recall (DELAY) 98.78%

Recall (SHORT DELAY) 0.00%

Trseagnednlisnauledidudaumiisrasluna Random Forest wudn luiaa
Lﬁﬂﬂ?ﬁﬁ%m‘j AIRLINE_DELAY, AIR_SYSTEM_DELAY, LATE_AIRCRAFT_DELAY LAy

DEPARTURE DELAYLIh&ﬂﬂLEﬂﬂﬂﬂTHﬂqﬁ@WuuanﬁQLHéTﬂﬂ?ﬂuﬁﬂy?muﬁ Node)uwu

ﬂqﬁuﬂﬁﬂﬂﬂﬂmﬂﬂﬂﬁﬁﬁu%(Th&ﬁhdd)ﬂﬂﬂ@quﬂﬁVnﬂﬂﬂ ﬁﬂJDEPARTURE DELAYV]
Nﬂﬂﬂqqﬂﬁﬂu@ﬂﬂqqﬂWWﬂqﬂuﬂLW@&@ﬂuﬂuiﬁkNTﬂu@ﬂﬂ?ﬂ
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Nﬂﬂ'ﬁ@%Luﬂﬂ‘ﬂﬂﬁ‘ﬂTﬂTﬂ (Leaf Node) Tﬂﬂﬂ‘iﬂ@ﬂLWEQUHHH"V@@T—JT‘HT]NN ON TIME,
SHORT DELAY %38 DELAY GI'TNN@HT"EIWﬂ"MM@ LLﬂ‘LIﬁTV’ILLW@WTMHQLLNWGNWNQMQWMQM
G]‘Jﬂ?;l'?\‘i‘i/mﬂ@ﬁ%}iﬂﬁ?uu@@ AT %ﬂﬂdﬂ@uﬂ\‘iﬂ"lﬁﬂﬁu@']?_l?.l’ﬂﬂ?.l’ﬂi%l@ﬂ"lil?mﬂg‘ﬂﬂﬁqﬂ?lu

> 0.500
DELAY

> 0.500
DELAY

> 0500
DELAY

> 54.500 = 54.500

DEPARTURE_DELAY

> 675.580675.500
ON TIME DELAY

DEPARTURE_DELAY

> 53.50& 53.500

DELAY

AIRLINE_DELAY
=0.500
AIR_SYSTEM_DELAY
= 0.500
LATE_AIRCRAFT_DELAY
= 0500

DEPARTURE_DELAY

DEPARTURE_DELAY
> 41.500 = 41500
DEPARTURE_DELAY DEPARTURE_DELAY
> 52.500 <52.500 > 38500 < 38.500

SHORT DELAY

DEPARTURE_DELAY DEPARTURE_DELAY

> 51.500= 51.500
ON TIME SHORT DELAY DELAY

>19.500 = 19.500
SHORT DELAY ON TIME

AT 3.30 Faasnglaseadedulsisnante lniaa Random Forest

Tree

AIRLINE_DELAY > 0.500: DELAY {ON TIME=0, DELAY=28160, SHORT DELAY=0}
AIRLINE_DELAY =< 0.500

AIR_SYSTEM_DELAY > 0.500: DELAY {ON TIME=0, DELAY=16514, SHORT DELAY=0}

AIR_SYSTEM_DELAY = 0.500

LATE_AIRCRAFT_DELAY > 0.500: DELAY {ON TIME=0, DELAY=7452, SHORT DELAY=0}

LATE_AIRCRAFT_DELAY =< 0.500

| DEPARTURE_DELAY > 54.500

| DEPARTURE_DELAY > 675.500: ON TIME {ON TIME=1, DELAY=0, SHORT DELAY=0}

| DEPARTURE_DELAY = 675.500: DELAY {ON TIME=187, DELAY=314, SHORT DELAY=5}

DEPARTURE_DELAY = 54.500

| DEPARTURE_DELAY > 41.500

| DEPARTURE_DELAY > 52.500
| DEPARTURE_DELAY > 53.500: DELAY {ON TIME=5, DELAY=6, SHORT DELAY=6}
| DEPARTURE_DELAY = 53.500: ON TIME {ON TIME=7, DELAY=5, SHORT DELAY=0}
DEPARTURE_DELAY = 52.500

| DEPARTURE_DELAY = 51.500: DELAY {ON TIME=55, DELAY=88, SHORT DELAY=70}

| DEPARTURE_DELAY > 51.500: SHORT DELAY {ON TIME=1, DELAY=2, SHORT DELAY=8}

38.500

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| DEPARTURE_DELAY <
|

|

|
|
[
[
[
[
[
I I B
[ N
[
I I I
[ N
| | | DEPARTURE_DELAY = 41.500
[ N I
[
I I I
[

| DEPARTURE_DELAY =

DEPARTURE_DELAY > 38.500: SHORT DELAY {ON TIME=31, DELAY=36, SHORT DELAY=69}

| DEPARTURE_DELAY > 19.500: SHORT DELAY {ON TIME=1526, DELAY=119, SHORT DELAY=3701}
19.500: ON TIME {ON TIME=205136, DELAY=49, SHORT DELAY=26670}

At 3.51 m@mimwﬂgmLLuﬂﬂmTuLm Random Forest
ﬂgwfmwﬁﬂTuLm@ Random Forest fa1anuanias (s
nHEed 1
IF AIRLINE_DELAY > 0.5

THEN WAAWS = DELAY #N18AIHIT ‘Vi’mLﬁﬂ"l‘ﬁuﬁﬂQ"INﬂI']"D"T@'TﬂN'mﬂ’]‘jﬁu&lqﬂﬂ"j"l

0.5 W17l Fenfinazgninagungu “aien”
nguaf 2
IF AIRLINE_DELAY < 0.5 AND AIR_SYSTEM_DELAY > 0.5

THEN WAAaNS = DELAY NHIHAITHIN mﬂmﬂmiuu@mm LLGﬁ”‘U‘Uﬂ'T‘E‘U‘WN'W‘D”]

HINNI1 0.5 Wdl LV]EI"JU‘H"V“’ﬂﬂ@@IfN “@']"H'T”
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ﬂgﬂyﬂﬁ 3
IF AIRLINE_DELAY < 0.5 AND AIR_SYSTEM_DELAY < 0.5 AND
LATE_AIRCRAFT_DELAY > 0.5
THEN mmﬁ’wﬁ = DELAY Mmﬁm’]mq mﬂTaJﬁmw@h%’]mﬂmﬂmﬁﬁmmsz‘uuma
Ou meﬁmuummmmwmmmmfm 0.5 Wl mmuu%aﬂ@mq ‘A"
ﬂgﬂﬂw 4
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY < 19.5
THEN WaaWs = ON TIME $idngAa1sdn mﬂﬁiﬁmwm%ﬂmmﬂ%mﬁumL?Jy’] LAy
LQ@’]@@ﬂLﬂ‘LAV]’NNWﬁ’]‘VﬁﬂL‘JQTN \id 19.5 W1l LV]EIQUH@”QH’V@Q’] ‘AR
ﬂgﬂﬂw 5
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY ®¢9¢11119 19.5 - 38.5
Wi
THEN Wa&WE = SHORT DELAY mixnginansdn winidiendiuanngntiams 20-40 wit
f«vngﬂf%’lmcfﬁﬂ{fumﬁu “FnEdn”
n5287 6
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE_DELAY B¢9¢1%1919 38.5 — 52.5
Wi
THEN WAEWE = SHORT DELAY ixngia9ydn ynniitenduanngntiang 40-50 wiil
f«vngﬂf%’lmcfﬁﬂ{fumﬁu “Fngdn”
nNue 7
IF LATE_AIRCRAFT_DELAY < 0.5 AND DEPARTURE DELAY > bH2.5
THEN NRANS = DELAY Mmﬁm’]mq ynftgnduanngAinundn 52.5 wiitdsdl
mmuumgﬂ@mq ‘@
9. wWAdANI9TLA91ZW N9 ann 0Ll d HNATYs LY S
(Multiple Linear Regression) WARANI90ANBLIBILAUARE
siaud5 (Multiple Linear Regression: MLR) 11T 44 § 115
ALATIENIF AT 12 N THE UL USRI AN AN LS
TLNTNAUUIAIN (Dependent Variable) FTUdLUIB AT
(Independent Varidbles) snnndmflesa Taeddnguszasn
Lﬁ'ﬂmf;f«m@mm VU AN189A LU IAIHT1INNS
LﬁﬂﬂuLLﬂﬂ\‘iﬂﬂdmeLLﬂ‘jﬂﬂ‘j” mmmfmmmamm?ﬁm
LLUifﬂﬂ‘ijmﬂ’mwﬂuwuﬁ (Correlation Coefficient) GNLL@I
0.4 #40 THun
DEPARTURE_DELAY
LATE_AIRCRAFT_DELAY
AIRLINE_DELAY
AIR_SYSTEM_DELAY
SCHEDULED_TIME
DISTANCE
AIRTIME



ELAPSED_TIME
DEPARTURE_TIME
SCHEDULED_DEPARTURE
ARRIVAL_TIME
SCHEDULED_ARRIVAL
WHEELS_OFF
WHEELS_ON
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FautaAINAIIYNARRENIINA1ILATILI Correlation Matrix LLﬂ:gﬂﬁﬂmTﬁLﬂuéfmmi
792 (Independent Variables) @115 LS 19ULUA1A8IN1T0AD DL BILAUNRIDA TS
(Multiple Linear Regression) Tred ARRIVAL_DELAY insnudsmny (Dependent Variable)

[ ] @ Select Attributes: select subset
E_‘ Select Attributes: select subset
;‘o Click to select the attribute subset.
- N

Attributes Selected Attributes

X
¥ AIRLINE # AIR_SYSTEM_DELAY
# CANCELLATIONREASON # AIRLINE_DELAY
# CANCELLED # ARRTIME
# DAY # ARRIVAL_DELAY
# DAY_OF_WEEK # ARRIVAL_TIME
# DESTINATION_AIRPORT ## DEPARTURE_DELAY
## DIVERTED ## DEPARTURE_TIME
# FUGHT_NUMBER ° # DISTANCE
# MONTH o # ELAPSED-TIME
#5 ORIGIN_AIRPORT # LATE_AIRCRAFT_DELAY
# SECURITY_DELAY # SCHEDULED_ARRIVAL
#5 TAIL_NUMBER # SCHEDULED_DEPARTURE
# TAXLIN # SCHEDULED_TIME
# TAXI_OuT # WHEELS_OFF
# WEATHER_DELAY # WHEELS_ON
# YEAR
O Apply

x Cancel

Al 3.32 nsLaenguls (Select Attrioutes) dm3uTniag Multiple Linear Regression
NNFAMMBALVILIMABIFaLL9TN1Y (Target Variable) Tﬁmsf% Operator Set Role
Wl ARRIVAL_DELAY vinwsin?iifiv Label Faifiusauisnis (Dependent Variable)
fi#aenasvinunaTuluiag Multiple Linear Regression dangiautlsdiu o gadivuaifiv

Regular Attributes

o @ Edit Parameter List: set roles

Edit Parameter List: set roles
This parameter defines new attribute roles.

IE

attribute name target role
AIRLINE_DELAY| v | label

AW 3.33 n9fMHALIUIMYBISuLT (Set Role) T3 RapidMiner
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Process

Process » ON¥C) z B + @ w [

Retrieve flights_co... attribute >= 0.4 Set Role

p C out exa ;% exa exa E’@ exa
H 52 :

ori ori

A 3.34 nszuaunTREuazUsnfulueg Multiple Linear Regression

Process

@) Process » Cross Validation » ® 9 = i @ @ [
Linear Regression Apply Model Performance

tra mod mod mod lab q lab perD tes

thr tes unl . mod q per ean per

il 3.35 ﬂ‘.io,‘i_lfluﬂ'?‘iL‘jilu‘jLL@wﬂ‘ijNuN@TNLﬁm #qg Cross Validation

Nﬂﬂﬂﬁﬂ‘ijNuTNL@@ Multiple Linear Regressmn WA Root Mean Squared Error
(RMSE) fiawinriy 9.875 + 0.592 Tnefanafauuy micro average Winfiu 9.891 + 0.000
HAANERIna 10z andn lpaaINITaYIue AN A 1% TunNTHN S e aaile
(ARRIVAL_DELAY) TnenaneIngidesiuaness T@mummﬂmmmmum@mwﬂiymm
10 w1 %mmmﬁm m‘}mﬂﬂNiUTmﬂﬁwiUﬂﬁﬁﬂiNLL‘ummmL%qmmmﬂﬂmm
mmum‘m mﬂm RMSE mecf‘mmumﬂﬁwﬁmmwmﬂuLmeful,%amﬁmmwumw
\wiies Lummﬂmmwﬂmmm@ummﬁm (£0.592) fﬂﬁTm m‘um azviauinluiag
ANTOFEWHATNET R s Nl svinnsaaeutnatsase agalafann udl
TNLﬂﬂ@v&lﬂQWNN"INW‘EﬂTuﬂ’]‘jW’MWﬁL%GWJL@?JT@@ WANISRAIINAT IF AN AN NS Y
@ﬂwmwﬂ@wm@ Tagan1zn19ne f«mmm\‘immwmm?ummumwmuuw34
FAIIRIUANIITT

root_mean_squared_error

root_mean_squared_error: 9.875 +/- 0.592 (micro average: 9.891 +/- 0.000)

ﬂﬁw‘flr 3.36 nan1gusnfiulung Multiple Linear Regression Gymfdﬁﬂ Root Mean Squared
Error (RMSE)
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PerformanceVector

PerformanceVector:
root_mean_squared_error: 9.875 +/- 0.592 (micro average: 9.891 +/- 0.000)

Al 3.37 waniguszfinlieg Multiple Linear Regression Gfugﬂl,mu Performance
Vector
3.1.5 n193mUsrRvBn naesluwea (Evaluation)
mif‘fmﬂﬁ”ﬁw%‘mwmﬂumeﬁu%gum@uﬁﬁﬁiysfumﬁm IHUAMNETNITNUD
ﬂ@ﬂﬂiWNﬂuﬂNﬂTﬁTuﬂﬂi@WLLuﬂ%‘j‘ﬂWTu’mN@@‘Wﬁ Tmﬂuqmﬁﬁ”mmwmﬂwumsﬂm
ARTHUNHEN AITHENILENS LAYAITNIANE ﬂNﬂ@ﬂTNL@ﬂLLG}@”U‘E L ANTA 31 T T
TA999134 mmﬁm‘mmﬂizﬁ'wﬁquzLmﬂmqﬂufﬂmqu@ﬂwmzﬂmﬁfywq AAFD WIN
Lﬁuﬁfywm‘sﬁ?muﬂﬁi:mw (Classification) @tcf“gj@]/ﬁ%ﬁ/ﬂﬁLLG]ﬂ@f’]x‘i’*V’]ﬂ‘ijfy‘Vi’mﬁiﬂﬂﬂﬂﬂ
(Regression)
1. mifi“mﬂ‘s 2AnEnImaesliAas unnUTan (Classification Models) 195w T \adi e
f«quLuﬂmmuu@ﬂﬂmuﬂ@u ON TIME, SHORT DELAY uay DELAY T#un Decision Tree LAY
Random Forest ﬂ’]‘jﬁ‘j”LNuﬂ‘j"’ﬁ‘V]ﬁﬂﬁ‘WW]Luuﬂ’ﬁTﬂEITﬁ Confusion Matrix el )
- Accuracy f;mmmuﬂmmﬁmmﬂmﬂmmmwm
—  Precision TAAINNYNABIZBINITYINUIBUARZARTELE AoTunariunadndu
AR
- Recall (Sensitivity) f‘fmmmmmmﬂﬂﬂmm@sfumﬁé’uij@gmmmmﬁ?u ﬁﬁﬁ
ATUEIN
~ Fl-score AMNA9IBIEN4INANIY Precision uay Recall Trlszifinsza@nanam
Lﬁfﬂ%ﬂm@ﬂm@
N@@‘Wﬁ@’mTNLm@ DeC|S|on Tree L@y Random Forest T@ﬂﬂu%ﬂuﬂ?u‘iﬂ“ﬂm Confusion
Matrix LL@mqmﬂiﬂﬂwqm L‘wmﬂﬁﬂ‘umﬁummmmmﬂmumﬂuLm@
mifm'ﬂ 3.9 mﬁqmﬂﬁﬁmmwmﬂmm Classification

Tuima (Models) Accuracy Precision Recall F1-score

Decision Tree

Random Forest

2. M3drlssansnmrasluinansnes (Regressmn Model) #15uluina Multiple Linear
Regression Al tunnaviunaanaanangn tuntsunfereaiisndn (ARRIVAL_DELAY) 9
mu‘*ﬂﬂm@ammﬂ ﬂmmﬂiyﬁwﬁquﬁﬁmmmmammmu
— Root Mean Squared Error (RMSE) mm’mﬂmmLﬂ@ﬂum@ﬁwmamwuﬂmsﬂ
faIEDy uamsiaa g s N9 ne AE BN
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-~ Mean Absolute Error (MAE) éﬁmmﬂmmmfﬁ'@umﬁﬂL%az%’uyiﬂi el ary
Renanslas (ATl fiemng
—  Coefficient of Determination (R2) WAANN AN IUABY LRI LN LI
ANREHNTneB U [ EnadulsBass ulna
AN3199 3.10 nstasAvBn s lng Regression

THaa (Models) RMSE MAE R2

Multiple Linear Regression

k4

3.1.6 miﬁﬂmmfﬂef%mm’%q (Deployment)

mavinlaalulasmas (Deployment) ) Tusnisail muwmummwmmﬂm
AN9IATIE LWIBUTEY Uas L@ﬂﬂTNLGmWN‘]J‘j“’ﬁVIﬁﬂ’]W 'm Tﬂﬂmﬂm@mmmuuw
HawnsUszananalullsunss RapidMiner @Wﬂuuu’mﬂﬂWﬁﬂ’]‘m"lu"lﬂLL@“’ﬂ’]‘ifJLﬂ‘ﬂ”iﬂ
119aviniin waruesa (Dashboard) faelilsunss Tableau memmwmmm%\ﬁmw
(Data Visualization) wamﬁi@mLmvmfﬂsfﬁﬁﬁ”ﬂﬂum‘mmﬁuefwfmmwﬂﬁvﬁvmmw uas
Tt A leduamsnantstinsnzdt lnaidaslasnamuazussuasafiaineann Tableau
Lﬁ@ﬁwmuﬂgﬂgmﬁﬁﬂﬁmu (Interactive Dashboard)

3.2 N1TeanuwuuLAL (el

ArseenwuuLiulss (Website Design) ) Tanuased AingUazaenii oasng
memfumﬁmmu@mmmm‘mmﬂmmﬁmmmmuu%mmaammﬁmm
azpan wasflannasaats Tagiuladasyisiafidur e e LN nadWEa1nne
U5eNaaNA % RapidMiner wazn19a519 Dashboard 34l#mauann Tableau LW@TWTNW
ﬂ’mﬁ‘mﬂﬂ‘mmmyﬂ’]ﬂfmﬂiLﬁﬁ?@ﬂu%ﬂﬂﬂfﬂﬂﬂﬁ@umd

3.2.1 N3N (Index Page) memu@mmqmm‘[mqmucfumm Airline Delay
Factor w'ﬁ@uﬁ@@wm@mmmmmmﬂmwmmmuu nm anwene tgmivesans
nM90% srUUSnEIANLIaaAsE uasfigndunauntinfiansn Tﬂﬁﬂ@ﬂLLUUTﬂNTﬁQ’m
mmﬁmmﬂ@fwLummuwLﬂmmmﬂumimﬁﬁmmwmquuT%m
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AirAnalytica
Home
0y @ :
- 00000 ~
urna tempor. Pulvinar vivamus fringilla lacus
Wb
Lorem ipsum dolor sit amet consectetur adipiscing elit. Quisque faucibus ex sapien vitae pellentesque sem placerat In id cursus mi pretium
amwaima Unuswovaemisiu s:uuSnyINWUad0AY ne0uRduRthALIaY
P
o)
\ )
;A s
¢ -
L ¢

mwvr 3.38 yH1uan (Index Page) ﬂ@\ufstm AernGIyUco

3.2.2 Wuan9 Dashboard memmmmm”mmmw HQUHT@EIT“H%G]"H’BN@
2015 Flight Delays and Cancellations 911 Kaggle W11 Tableau Dashboard Gfu‘jﬁLLUUﬂ‘E'IW
Baldimau Lw@Twwsfmmlmcf@mmfmwLmvmmmmﬁq@muLLmTuuﬂqimmfmfm
N

AirAnalytica
fom Dashboard

Dashboard
Data Set : 2015 Flight Delays and Cancellations
Data from : Kaggle.com

Machine learning Model : Decision Tree

naaauluoa

AT 3.39 nTiuae Dashboard 2a9L3U (a6l AirAndlytica

3.2.3 NHMLUEDUNH (Survey) N'W‘Vi‘j‘]_lLﬂ‘1_|°ﬂ‘ﬂ34@"V’]ﬂNTﬁﬂqquuLLUUﬂﬂUﬂWN
TGTEINT%’G’]‘HN’]N'WQL@ﬂﬂ%ﬁ’ﬂ@]@u%ﬂ}i@G]'WNV]‘JWU‘LIﬂ']‘Viu@TQ Lﬁu ﬂ@@ﬂWﬂW@NNﬂmﬂﬂqﬁ
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angapaiigain veyad (Fazgninlulysiunnsuseananauazuansnadnsagulunin

Al

AirAnalytica

Home Dashboard Survey About

luudouau

1. (Rea0uvDYATUDDNLAUNVIULEIVIDATA?

-
[00:00—0600 (navAu) 06:01-12:00 (131)

12:01-18:00 (U1®) 18:01-23:59 (18u)

2. SuitGunuavaruasvAudulaluduair?

91N0g (Sunday) v

3. amwaymAtusulaunotduagiols?

‘ o

e
Wuan Huan/AdU
- «ﬁ;fr"g J
-V P du a
wig/auuso Ru:ansun

4. (Re20UYDYATUIAYTA AT UM SDDNLAUNIOHEDTL?

-
[ ad J aguantioe (WAu 15 ui)

avunaio (15-60 ui) awnn (LINN31 60 UA)

AT 3.40 wisiuuuEeUnN (Survey) 283U {6 ArAnalytica

3.2.4 winaqUna (Result) agUnandsflrammsuuuuasuay Tngszuminueya

ﬁﬂi@ﬂ&l’fiﬂﬂﬁiﬁﬂqfﬂwﬂLL@SﬁLLﬂ@\‘iN@ﬁWﬁTﬂﬁ/ﬂHmtﬂ’]WﬁQN
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AirAnalytica

Home Dashboard Survey About

UDUATUNSIUADULUUADUNUAU AirAnalytica
isdihayavavAnulUsIAs1:HAIUS:UUBIRSY: WayelimstaunvvavAtuLa:Rlagaisaudua Geodu

Sutduniv amwaimeA s=AquAIUET
Suanag una Wad

(Sunday)

%
AWLR:IDUAIREIGUAETUGIVDAY
NaWAUYDVIUDINAE

dndayavavAu Taavdvlsus:LouN

AN

@ amwarmAUNGEIBaaANULEFEVIUMSAET
@ Aruagilunguilasaisnblonalaunivasval

AuztawizaHsun
AtudaNYIVANAUNVATANUESVC
amwamaAunayetiRgIcuUdaulUaULAU
wu:thiRasIvasuamUEREIGUEIVRINIWDAULUTD

mww 3.41 wmmﬂm (Result) 293U ol AirAnalytica

3.2.5 wiALaiUsy (About) Twﬂ@mmﬂfmmmﬁi”mmmmuTm RN
NTTWBHT LAY N@mm Wi@mmmqmimmm@mwjumwquwmmmwummv Tog
@ﬂﬂLLuuTmiﬁm’mmezfmu L‘W’FJN‘J‘Nﬂ’J’m‘LﬁL%T’Jﬂ@LLﬂ“’TMNT"N’WHN'm']‘mLﬂﬁﬂ@ﬂﬂtﬂ@
THazaan
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AirAnalytica
Home Dashboard Survey About

AirAnalytica Apo:ls
AirAnalytica [Duuwaawasuntddayaua:lulaadinsiKiwarnanudnioUodendonadanuaiduaoieidu
(s UFp3Toyand:gretiNsIAUNIVNIVIMAGUS:aNSMWUINIU

Bulsaaweuunlag uvaddunds doasusy
gAwauxaun 15)lfrwm:HfJ.)ud MSUU wa:NIsaonNUUUS:UUNEI8lRRNIaeaIslasuus=auns Ja¥alalafl

HINAtudUatauauu:H3aANIU awisadacdalan

airanalytica@example.com

1 v

[

Al 3.42 winfAenriusi (About) 20913u s AirAnalytica dm3UuanweyalaTem
HWBIHT LRTTBINNNITAAGD

3.3 unaqu

mﬂﬂﬁymumﬁmmu‘[mqmuwmmm?uuwu mmmmﬂfmm N199LATIEA
ﬂﬂN@ﬂfJ’m@’]"ﬁ’mﬂdm muu‘[m?mwmuﬂmummu@ (Data Mining) ATNNFZUIUNTS
CRISP- D/\/\Tmaﬂmmumﬁ@m\immvuu LﬁumLm‘*ﬂumumimmmLﬂﬂ?@ﬁiym%q
ﬁ‘mmmwﬂ 84| (Business and Data Understanding) NN9LAT YN 24| (Data Preporotlon)
m‘sﬂm‘[mm (Modeling) N15142tRRUSL/NEAIN (Evaluation) @uﬂdﬂ’]‘quTNm@TﬂT“ﬁ
374939 (Deployment) THn15a319uuud1ae (Modeling) Tm@@ﬂ"fmmummwm Thun
T WANTITIILBNUSZIY (Classification Models) A Decision Tree Waz Random Forest %ﬂﬁ
Lff’?“lﬁ&l'?f;lL‘W@W’m"lﬁﬂﬂ’mwLVIEIQU‘LJQ’]?ZIEITW‘I@N ON TIME, SHORT DELAY Wm DELAY ua
Tuwan1snnnes@adunatssiauls (Multiple Linear Regression) v a1AaNansn
Tunnsundeeaiisadubudeinnm nanisuassfiulumadaeia Cross Vdlidation wWugn
Decision Tree Way Random Forest N’m’]‘jﬂfﬁ’umm‘ﬁmﬁﬁuﬂmﬂ ON TIME way DELAY (4
pg 9w N ufgafrasiaTun1391uunAf1S SHORT DELAY 204sdi Multiple Linear
Regression A1#190%MWN8ANAIINET NBISALa [E IndLAseiuA1a3e Taadinn RMSE
gza1od 10 Wi %qmmﬂ@ﬂcfm suflsansulidmsunisinansiiBenennaol Tudaw
ﬂ@\imﬁuﬂmmfﬂefmm%q (Deployment) NAANEITNNTITALATIENUATNITYIIUILYN
mmu@mu wATLB4A (Dashboard) Ut Tableau WAy 13U a6 AirAnalytica %qmmmum
memmmumﬁomwm mmmmmm’?mﬂuuuwLMT@M?—J wara N5 ldneau lF
(Interactive)



