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ABSTRACT

This research was conducted to develop a web-based system for time series analysis
using statistic and machine learning techniques. The five compared models of time series analysis
included AutoRegressive Integrated Moving Average (ARIMA) and Seasonal AutoRegressive
Integrated Moving Average (SARIMA), Multiple Linear Regression, Decision Tree, and Random
Forest. The system was developed as a web application which could forecast future information
in various datasets. In this study, three datasets were utilized for model development: 1. data on
daily sales of a coffee shop, 2. data on passengers of the M.R.T Chalong Ratchadham Line, and 3.
data on new cases and deaths of COVID-19 in Thailand. Having separated data for modeling
sales forecast, the number of passengers, and the number of new COVID-19 deaths in Thailand,
through selection of the most appropriate forecasting techniques based on the lowest Mean
Absolute Percentage Error (MAPE), the results showed that when the data used for model
development influenced SARIMA, it yielded better forecast in comparison to ARIMA. For
example, a study forecasting the number of passengers of the M.R.T Chalong Ratchadham Line
each month had MAPE of SARIMA, ARIMA representing 25.90%, 35.15% respectively.
Moreover, the comparison between Decision Tree, Random Forest, and Multiple Linear
Regression for forecasting the daily sales by product and new cases and deaths of COVID-19 in
Thailand indicated that Random Forest had the lowest average of MAPE which was 18.74% -
54.15% compared to Decision Tree which was 22.45% - 57.34% and Multiple Linear Regression

which was 28.08% - 156.86%, respectively.
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v o A [ YA v o o A ~ =
AvArduHuMIANFUNUS IuA10UADN p N3l 1uTiggnia (Non-Seasonal Moving
Average Operator of Order q): AR(p))
® B)H)=1-P,B"-..- D B"
v o A [ o v v W { .
UNUAIAUTUMIANTUNUT IUAIBUADN P n3diNggnIa  (Seasonal Moving

Average Operator of Order Q): SAR(P))
0 ®-1-0,B0,8"-..-0 B
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v
v W 1

unudguiumMsmasadounouaui q n3dlluligania (Non-Seasonal Moving
Average Operator of Order q): MA(q)
© ®)-1-0

Lmummmumﬁmaﬂmaau WL! AN NnQ N30 i] 18 )Seasonal Moving Average

B’ @2B ..~ 0B
Operator of Order Q): SMA(Q)
d 1ag D UNUAIAUNVBINITHIHAANUATHAANAANIANINEIAL
s UNUTIUIUAVYDINYN A
B UNUAIAUNUNIINOINAT )Backward Operator) 198N B'Y, =Y _
d’ A a I a [
€, unuoynIuNAvBIANNAMIARaoUNINIINunauaziilud e iU
2.4.1.3 MI@BNM p,d,q itag P.D,Q IHimngaunuuuusiaes
WA d 11875 MIATINAOUSUAUAINTYALI Augmented Dickey-Fuller (ADF)
A A a A 9 Aa = . Ay = '
ioNvzran@estoyaniinumde (mean) tazAus159u (variances) 7 lunsi lunaaz
¥ NUANANY
#1911 D A2075113ATI900UTUAUAIINNEATIS (Canova-Hansen,1995) 15z anauen
VYDIANWUANA NN INGFNIA
1 1 Y v = 3’1 = 1 .
aIUA p, q LLag P,Q 1535 vguaaav lRazvuizonn (Stepwise Hyndman and
) { g o W [l
Khandakar, 2018) ¥uuusiasd Temanilu 1l dsdaee1
ARIMA(2,d,2) SARIMA(2,d,2)(1,D,1)
ARIMA(0,d,0) SARIMA(0,d,0)(0,D,0)
ARIMA(1,d,0) SARIMA(1,d,0)(1,D,0)
ARIMA(0,d,1) SARIMA(0,d,1)(0,D,1)
ﬁmsmnmuﬁmmﬁaﬂm Akaike information criterion (AIC)
. 9 4 v A o da! Aq Y1 4 1 °
(Akaike, 1973) ldausinammssadenuuudiassvuinin liamennsainiue
= I o"z 9y J A Y o 9 .
Ngaiunamnainnnmadsznumanuaiamasus N U AN (Information) Y04
Y a [ [ < 4
mdunaaz lFuunfannmsmanissgavestodumaalsanmsgatuan-lawes

(Kullback — Leibler, 1951)
E
AIC =n-In(=D) + 2p

n A9 YUIARIDE
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In 1D aDNITNUI U e
SSE ﬁf) ?hﬂ'JHJﬂaW]Lﬂaf]‘L!fﬁﬁQﬁﬂﬁﬂlflﬂllﬂﬂﬁ"laﬂﬂﬂ'lﬁﬂﬂﬂﬂﬂ
o a 4 o
p ﬁf) MUHIUNTIFTTUADTUBDILUUINABINTITIDADNDY
a o dy o o A v 9
NUIBUILIVVTI009 ARIMA(p,d,q) SARIMA(p,d,q)(P,D,Q) N1 AIC UAHDY

ngalu1ldadannuiiaeas i

= 1 A a J
2.5 !‘IJ%?J']J!‘Vlﬂ‘lJﬂ]ﬂ’J]Nﬂ'lﬂ!ﬂai’)uclHﬂ]iﬂi%!ﬂuﬂﬂﬂ‘li‘l"lﬂ‘lﬂ‘iﬂ!
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o [ aw dal A o w dyw a A 1 A 1 o J s 2 o
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AANAIAADY (Mean Absolute Percentage Error, MAPE)

1 n
MAPE = - E
Nddp=q

Y: -V

x 100

Yt

DIUIUAIDY

pYoyATTI Bl DA ¢
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o))

S
) )Y

~

1 o
t aﬂwwmﬂsmmm%ga Uat

U

Ay Ay
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a v

a v ¢ 2 o )
HRAT UNINTINY (2547) Gluﬂma Elullﬂml,ﬁuamiwmﬂimﬁumgamamim’mﬂﬂﬂ

an = ] J

o 3 o = an a J o 1
ﬁﬂ'livnalﬁjl, EJ‘Ul!’U‘UL’E]ﬂG]fIﬂLuu!%ﬁlallﬁgl‘ﬁﬂW‘iﬂJ@\‘iTJ'E)ﬂG]f-Li]uﬂuﬁell'f)\iﬂ'liWﬂ?ﬂiﬂﬂg}ﬁﬂ?ﬂ'ﬁ

@ <)

v o U o a < 4 a J
’L’N’E]’E]ﬂGIQJ}TJ NN uawumﬂwmwmmummm ARIMA Iﬂﬂﬁ%ﬂ'ﬁﬂlfl\?ﬂ@ﬂ‘f}f-ﬁ]uﬂuﬁ

]
o

o o dad v A
Hunvuiaesnangalaglianuaaiamasudige

[

Q( a dy o a oA [
AT WAUT Gamjm (2562) Tuau? pil ldaiauamalianensal NI a i
9 Y axd 4 a <7 C4 9 1T ana 4
DUNTULIAITIANENINNINWITUBNG-LAUNUTUDINTNYINTUTINUENININUNITUONG-LIU
a P o (=) d v Aan A A 9
AUANULUVIIADY AR(2) I(2) MA(2, 13, 15) hlwwaummmgﬂm‘ﬁmummgﬂ@mmag
M TUNNga
[y a v dy Y o 4 a Y d'
HNYFUN UIUIUDN (2553) Tuaudvet I uauensneinsaiseavieduaine
a = 9 a 4 A Aax L4
ASINUHURAANM TS oUNIUANATANITNEINTE! 5 LUU ABITAITWEINTAUNITH

o

1 d' 4' d' axy a A d A Yy o = g’/ = as o F=
Anndgnaoui I5matnIUAes 159 1M suuuLens IduFearumed 15 TS e Uy
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4 = g}/ ada o 9 a Y 1 Aan oA Y
Lﬂﬂ%IﬂLuul%ﬂaﬁﬂﬂ‘ﬁul!a3’]‘5%?’1313?”!,1!’]114%L“INLﬁ'HW‘U’J']’J‘ﬁﬂ?iWﬂWﬂiﬂ!ﬂiWﬂ"lﬂ’)'m
4 Y A A ama ¢ Y a g
ﬂmmﬂaauuaﬂ‘ﬂqwﬂaa‘ﬁazﬂﬁzmmﬂuummu
4
Abdulwahed Salam, Abdelaaziz El Hibaoui (2018) Tuaiudseilldinauens
nSeuifeumaiinn1sisouiueuniod (Machine Learning) d1m5uiiunens ldwasa Tuih
Lﬁ’eNLﬁiﬁﬂﬂuﬁlﬂﬂmﬂﬁﬂmiWMﬂﬁﬂi5 7% Linear regression, Decision tree, Random forest,
1 as 3 axa A
Feedforward Neural network U@& Supper vector W1I195 Random forest AN d unge
Y
Balpreet Singh, Pawan Kumar, Nonita Sharma and K P Sharma (2020) LTRRYRR TN
o 4 a L4
IdivauomsnernsaiseauisluouInnues Amazon.com, Inc. AIBNANANTNEINTAL 4 111D
A Holt-Winters Exponential Smoothing, Neural Network Autoregression Model, ARIMA
(AutoRegressive Integrated Moving Average) 8¢ SARIMA (Seasonal AutoRegressive
. [ 9 [ o’d‘ ] o d‘ d‘ =3 [ add'
Integrated Moving Average) W31 SARIMA lvimaansnuludngaienfisumeunuisons
Takashi Tanizaki, Tomohiro Hoshino, Takeshi Shimmura and Takeshi Takenaka
ao { ) o o { a
(2019) “lumm%ﬁ"lﬁ’mmuamiwmﬂimmmugﬂﬁ'wzﬁmﬁ'mﬂ%’mmﬂu%’mmmimﬂmi
a o
Seuifisudiematiansnernsal 4 Ly fe Bayesian Linear Regression, Boosted Decision
1 1 o
Tree Regression, Decision Forest Regression and Stepwise method NUNLAAZITMINGINTAL 1T

o 4 Y A A 9 ° a 9 a o
DATINITNIINT U (Forecast rate) fﬂ’]ﬂﬂ’]ﬁi%mﬁ@ﬁﬂﬂﬁﬁ’mLL‘UU%”IEI?Nﬂ'lﬁlﬁflugllagﬂ']ijlﬂ'iTZﬁ

aa g4 . . Y1 A a A
NNADA N¥DI1 Azure Machine Learning L1a& SPSS Tvaundeny 85% vu'lyd
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ITIV8VITIVY
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v A

=2 aw I awv a 4 L. < Ao A A 0
MIANEIIVATITIUNITIVUFINGINT 8l (Predictive) wWumsIveiwenogiin

9 PR Y ) @ a [ 9 1 A
Waﬂlflﬂﬂ’]ﬁWﬂWﬂﬁﬂ!‘UﬂﬂJﬁallﬂiﬂﬂﬂumﬂyjﬁﬁ’lﬁiﬂﬂ13’31\1LLWUU§1’i15Eﬂﬂﬂ'ﬁ‘ﬂ’l\‘]ﬂ']ugl']\i‘] IND

a4 4 A a X vy
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3.1 HHINWMSIY
UUINIINITIVYUIMANNT Cross-Industry Standard Process For Data Mining

{ o { A ° 9 79 ¥
(CRISP-DM) Muiluniisnlumsiiuniesdoyaunlszynd s

MW 3.1 NIZVIUNMIIATILHYOYAR8 CRISP-DM
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3.1.1 msﬁwmmmﬁ'ﬂ%ﬁ’ugsﬁ% (Business Understanding)
R <3| 9 Y
3.1.1.1 psaiAnyilullszinnieyasenuieveas U
e I a ) a 4
nsditifugsnsdszaniiud SME 151 1dfAnwwazii lumagsnonugiuioe
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Lad Instagram, Line)
- asflnausiwinaunivinee - call
- Food Delivery ( Grab,
Lineman, Robinheod)
Cost Structure Revenue Streams (nszuasialauasgsiadl)
- A - wetaady
- ATAALEITIU
- dnaAuuazadnsal
- Adudauwiingu
- AniEw
- dnlsernduiug
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3.1.2.2 asdiAnsuulsziandeyadivaudlFuias Tasemso lwfhuniuas
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{ A o o d o
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ou | 4 Tasans 1557 | ¥ 1sadseiu| Sutuglaemsielenefussun | nouglneamadesstumg
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B
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336, “new_recovered
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desth™ 1421, scovered 11603, total_recovered 155427, update_date”
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death” 1543, “new_recovered” 11701, "total_recovered” ecal updl:e date":
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siwwdi 1: madia suwwdi 2: Wdumafia Multiple Linear Regression,
ARIMA, SARIMA Decision Tree Random Forest
Attirbute Target Attirbute Target
Wﬁﬁ‘ﬁ’d AU Date Total Date, ID Total
11a1 (Date),  |g0A11Y 1781 (Date), goAv1Y
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3.1.3.2 MsNAUNIotoya (Data Cleaning)
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P4 1 4 [ g’; o
JiPRPY L!agelﬁl}f]uvai']ﬂ\cl'll'!ﬁﬂ']‘lllﬂ'lim COVID-19 5000 3 ﬂ’e‘)w{’ﬁ\‘ifmu“imllﬁ”m\‘iumﬁ%ﬂi

@ 1 Y 9 2

9 E4 '
mumuﬁmww%’ayjaﬂa@mwmm%’mmm\lwENmJNmummﬂiaway’mwumu

I ' A A ' [ A =
gﬂLm1Jmgmmmm’mﬂumummmmum LFU 318U J1891DU ‘51‘(’J‘]J G1,‘11!
FY '
= A

= Y A .. A g 1 A A a9 Y =X Y
ﬂimﬁﬂ‘H1U3JﬂT§W1JGU€JiJ“m/IH1EJh11J (missing value) ABILUFIIAINUNMIYAT UM lANNT

A Yy 1 A A S o A A ) A g
LL%UW%@H@@’JSﬂuﬂﬁﬂﬂlf]\‘lflf]@sll'lflﬂ'lﬂclulﬂﬂuuuc] m‘mmiLmummznmiﬂi@wamamﬂu

k1)

[ ]
=3 o = a

1A al o 4 ~ (=} a ]
analnaneunizih lilafuuusiassmsneinsal Aes1ensn litiseavigasauru soaum
A T 9 9 a Jya a [ =1 1 Y
o “sm1ems lusuFoudounarddn”, “l4ans Insamssy”, “an 50% gaga 100.- iiieald IAa

Y o a A <) Y
"KBANK" Glu‘nmﬂﬂ‘izmu” MNI0 “UDDN” Lﬂumu
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3.1.3.3 msuilasguuudoya (Data Transformation)

g - I { ° a J
duaouilaindoyalioglusduuuinionth 1 1Flumsinsgsiae

3
1. nstignuuiulsznndoyaseaviovesd il

2 Aaa oA A a A a S A A 1 AR <

uteanItianetvsziiuilszansnmlumsuasginu@y iy nsaAny iy
Uszinndoyasoavisuosiunui Junga (31999 ungamulszmalvesanniumsitu), I

m3da Tus Tudsunse 1, guugh (eermiwaiBod)

[} [

I % o @
nlasdoyaldiilu Numerical (F1av) 19U Tunga (Holiday), n13da 115 Tudru

=

1 [ 1Y) { I [ {
(Promotion) 1Weglugiduunaes {0 , 1} fdem1s1ei 3.1 uazmlasdoyaiunesniluiui

1 '
v v =

1 1 @ d v o 4 a J A = & & @ 1
m lnsvesdlanyt Gusuns-e1iad 0-6), thou, 11, Tun $a913197 3.2 FaTUADUAINAIIL

)

@ Y o o 9 9 Y
E]ﬂﬂiﬂiwwa\jFl]’lﬂu']ﬂ]@yjamﬂﬁgﬂﬂuaq

[

A Y ' aAaa o . o o .
M519N 3.1 Areemsuaeanitin unga (Holiday), ﬂ'ﬁ{ﬂﬂl’ﬂﬁjucﬁu (Promotion)

IS Holiday | Promotion
0 0
0 0
0 1
0 0

d’ o 1 Aa Jdo A
I N9N 3.2 ﬁ')f]fl’l\‘]ﬂ’lil,!ﬂaQllﬂ@ﬂiﬂjﬁjuﬂ (Date)

Date dayofweek | Date month | Date year | Date day
0 6 2020 22
3 3 2020 5

o I a Y A = o PR Y = o 1 Y a Y A o 9
ﬁ]ﬂﬂi;;l11ﬂlﬂ?;ljaﬁulﬂ"lslﬂlLﬂﬂ?ﬂullﬁlﬂuﬁllﬂisljaﬂgﬂLﬂfl?]ﬂl! L%uﬁljayjaﬁuﬂmumﬂ%mq
FY a

A a = Y ld‘ a 9 1 [ (% 9 1
5”IEJﬂ"IiFI@‘]J5$Lﬂ‘ﬂﬁuﬂ”ﬁlﬂuﬂmEJ’JﬂuLmG]f@ﬁuﬂWlliJ@]Sﬂﬂuﬂ\‘lﬁ”li"lﬂﬂ"lua"lﬂ
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Men 3.3 dedumstanguedumnoutiuinimiizy

ID | ¥oaum

~ ~.2 43
1| ewsmTuiing

1| *wSdiey oS mIUBUAMERICANO)

1| *osmTu

1| *euismTiBu(AMERICANO)

1| *euismludu*(AMERICANO)

1| Wiy oS 18U (AMERICANO)

1 | eusmiu

t4

=R < 9
2. ﬂiﬂ!ﬁﬂ‘]&!1L1JL!ﬂiglﬂﬂﬂlﬂyjaﬂﬂﬂuﬁﬂWHﬂﬁm COVID-19 5¢a0n 3

A aa J I o 4 o A o o < ' s o
NLeANI1L¢ ID Hluswalszmeniorininszuy Fadiiy) nadinazladluswa

9 o/ti‘

ID AgINU wazuiladdoyaIunauasnem 3.2

@ ]

2 a ) Y 9 au A sy A o 9
mﬂmumauﬂluﬂmmﬂmagamwu 41U7 EJH%]&LUQETJLL'U'UULWWU’GHQLW@“LHLGUW

i$U1JLﬁﬂﬁ%j"lx‘]l,!ﬁ]_l‘]_lﬁWﬁﬂQLLﬁ%WﬂTﬂiﬂIﬁﬂﬂ?W‘ﬁ 3.7
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s 1: maidin

gﬂ;muﬁ 2: [¥dumafia Multiple Linear Regression, Decision

ARIMA, SARIMA Tree Random Forest
mamislldnewindwwudiaes | aedudveyalulid | nedusdeyalulvld wain noausitoyaln T st
HAZWENNIO! train
1381 (Date), 1991 (Date), 1991 (Date),
#9AU18 (Total) sadum (D), sadum (D),
2 I 9 a a
nsANE UL ﬂizmmagaaaﬂma QUUNUN (Temperature), QUUYUN (Temperature),
voaF1umul Funga (Holiday), Funga (Holiday),
1m359a 115 TaeY (Promotion),  |3m359a 115 Ty (Promotion),
#9918 (Total)
1381 (Date),
Smudlaeassm
R 3| Y o Y
nsdiAnuTlusznndeyadiu
(Total)

AlFusmslasamsse luihauas

AUNADITHFITN

a2 I~ 9
nsdiAnyIulszInnveyaT B

#01UMI0l COVID-19 52890 3

UL0ad (Date),

sHalszing (ID),
sudiheseln (new_case),
'3 Y o ]
Swaudihesnymieseln
(new_recovered),

sudihemesieln (Tota)

UL0ad (Date),

svalszing (ID),
sudiheseln (new_case),
o Y o ]
Swudihesnymiesieln

(new_recovered)

d' o 9 4 . o [ 9 [ ) [ =
MNN 3.7 ﬂ@am“lmmyja”lvda train, test A1HIUNITAIINUUVUADNTTINITUNTUANYI

HAZINANAAT 9

uazligiuuuvesdeyaneuiuduuiiaeesmaimsulasdoyariuszuy

oa luialuueaznIaAINInd 3.8 - 3.11




M 3.8 Jilupvvestoyassenowindiaduuiassdiemaiia ARIMA, SARIMA

Date
3/1/2821
3/2/2021
3/3/2021
3/4/2021
3/5/2021
3/6/2021

(<= MR I I A |

Total
,100.0080
,940.0080
,355.0080
,395.0080
,890.0080
,060.0000

~ 2 9 Y
ﬂimﬁﬂ‘]el1%63;1161ﬂimﬂﬂ&lﬁ]ﬂﬂﬂ&lﬂ]@\ﬁ?uﬂum

M 3.9 sUnuvvesdeyasenoutiudiadauuuiassdlemaiin ARIMA, SARIMA

nstinedeyasuaug Iusnms Inssmssa luihumuns aenaosSssssy

Date
1/1/2562
2/1/2562
3/1/2562
a4/1/2562
5/1/2562
6/1/2562

Total
1591763
1443333
1664735
1458908
1530913
1675410

2021
2021

2621
2821
2021
2021
2021
26821
2021

MW 3.10 JPuuvvesdoyassineutiudaiuuuiiaedemaia Multiple Linear

23

Regression, Decision Tree, Random Forest ﬂiiﬁﬁﬂ‘l&lﬁ}ﬂgﬁﬂizmﬂfJ’e]WlﬂEJEU’EN%qu

MMy ua
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ID new_case new_recovered Date_dayofweek Date_month Date_year Date_day
1 8685 3797 1 7 2021 13
1 11786 14738 1 9 2021 14
1 14956 17936 3 9 2021 2
1 6519 4148 2 7 2021 7
1 16031 15417 3 9 2021 9
1 2804 4143 6 6 2021 13
1 2331 4947 2 6 2021 16

M 3.1 uuuvvesdeyasanewindaiunusiaesdrematin Multiple Lincar
4
Regression, Decision Tree, Random Forest N9 ﬁﬂ!ﬁﬂ‘ﬂﬁl’ayai 1YNUTDIUNITNU

COVID-19 5¢a9n 3

3.1.4 MIANWVVIIa0 (Modeling)

Build A New Predictive Model

Input/Upload Data Select Models Result Evaluataion

Traning Data File Type : csv (Able to download template input data)

i i ARIMA Train
Time Series ofsof0z 51300 - } 80% 20% ’
10/1/2021 812000 oo - MAPE (%)
w201 752300 SARIMA Valdaten Test ARIMA 10.25
10/3/2000 658500, SARIMA 9.89

Select Frequency: Daily, Monthly
L save model Export Fle To Directory File Type : xlsx

Traning Data File Type : .csv (Able to download template input data)

Decision Tree MAPE (%)

Train _—
1 fpate___1o____[rotat__| Decision Tree 12.28}
Regressmn Lo/24/a021 1o e ’ Random Forest 80% 20% Random Forest 9.89
it S ’ Validation Test Multiple Linear Regression 41.02

Multiple Linear Regression
A save Model

Export File To Directory File Type : xlisx

H 9 ]
MNA 3.12 GIJLlW’JLlﬂﬁ‘ﬁ”lx‘]THGIJ?JQSZTJTJLVA‘I@?{%INLLDUiﬁﬂ@\i

g 2 oy, P o P o 1 3
mum@umﬂﬁm@gmmm@ 3.1.3 1]”I‘VI”Iﬂ”l'iﬂ"iNL!f]J’]JQTﬁQQIﬂﬂﬂTiLLUQ@@ﬂLﬂu 2
1 (% A
NANUANS AD

3.1.4.1 8Yn3uNA (Time series)
Y o Y A Y o Y ax A [
Foyavzgninduivead19uu151a0989875 ARIMA 130 SARIMA Taouiisdoya
° <3| ) o o o <3| <3|
11 80% Wludeyadrmisvaiaunuiaewazdoyasiuin 20% Wudeyaldiludeya
° A g 2 oy g yan )
nagounuusaosias19u1d1435n15 Split Test

M3NTAF UV ARIMA
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AAd . . A 9 2 o Y o
nsatLu Non Stationary series ARuuw Tdutazinudnduaeenm Regular
. . 1 v W 2 o Y A 1 4 [ I
Differencing 1111 (d) dUAUANNKEATS (S1uruaTsimasaielSuoynsunarldiiu
d' . 9 as Y Y % = g’/ o
BUNITUIATN Stationary) 73875 ADF test ¥i1p, q “lcmmmummm"lﬂﬂamumuummm

Tomaidlull1duazingana alc doshgadlunuusineslumsnensal

MU 3.13 AI9819MI13UUVY ARIMA (p,d,q) 9INMINITUIAT AIC

MINNIAFUUDYed SARIMA
AAd . . A 9 aa A = 9 =
ﬂsmmﬂu Non Stationary series ‘1/]MLLH’JIHNLLQ$3Jf]‘1/]‘ﬁWﬁﬂl'ﬁ’Ni]ﬁ]ﬂ'lﬁiJ'lLﬂﬂ’NJﬂ\ﬂJ
o a3 o . . ' v o A ° ¥ A '
mmmgﬂuﬁjmm Seasonal Differencing %101 (D) DUALAINUNYAUN DIUAUATINKHINANY
A [ Y I A . (=) < Y ax
LW@1]TUf]lgﬂ‘iiJL’)a'liﬁLﬂu@Hﬂ‘iiJna'lﬂ Stationary l,l,ag'lmmm;,ﬂui]@ma) 3839 CH test

I, LYY = 3’/ o A d 1
W1 p, q taz P,Q 1¥svduduay liaztumunudiasslomandulyduazununi s aqe

@ 1 9

@ a A =~ A o <
ﬂTUGUENE]@fﬂﬁS 51EJ’JHLL‘1/]H@9],’JEJ 7 imﬁammuﬁ”w 1247111 ﬂmzmagamummﬂammu
@ @ A = 1 [ A 9 a 1 9

NHUS J1YIULASINYADU HIAN s %ZgﬂﬂﬁﬂﬁﬁJﬂT}JﬂJ’t’)\iﬂﬂﬂWa‘1/11%&@’131/‘1%15‘&!1?11 AIC U9¥

A < o 4
V]q@]lﬂULLUU{l]']ﬁﬂqcli‘lﬂ'ﬁWfJ']ﬂjm

5pmdarima: ARIMA estimators for Python, © Copyright 2017-2021, Taylor G Smith

910 https://alkaline-ml.com/pmdarima/tips_and _tricks.html
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Performing epwWwise search to minimize ai
ARIMA(©,1,0) (8,1 : -

intercept

MW 3.14 $10819M311311UU ARIMA(p,d.q) SARIMA (P,D,Q), %30

ARIMA (p,d,)x(P,D,Q), 91AM13#915841A1 AIC

o v 0 A v Yy . ¥ Ay oa Y v
wmmﬂ"lmmumaawmmzﬁmmafazclwmqua train INHUALWBDIVUTYUITTN
o o 1 Jd v Y ] Aax 1 = Y o
HUUTADIUIATWIINTUNIUNUUDYA test VDILAASID ﬁﬁﬂiﬂiﬁﬂiﬁf‘lllﬁfJ‘]JWIfJ‘]JllﬂﬂQ

$10819011N 3.15

ARIMA Forecast Line Plot

Total VS Total Forecast
Type

/)
AN \/A\F\//"‘ﬁ\/\ﬁ/‘\//‘\/‘/\ \

8 20 22
Data No.

a - P o ¥ a 9 o
NNN 3.15 ﬂ'i”l’V\'L‘VIEJ‘U“]J@Z;IJaWEJ"Iﬂiil!ﬂ‘]Jﬁll’fJqulaﬁ]N (magamﬁammmmm)

YouNnalA ARIMA
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3.1.42 adaveya/miins 1w HiBinano (Statistic/Regression Analysis)

Foyarzgminduiiead19uuus1a0982833 Decision Tree, Random Forest 1A
Multiple Linear Regressionlagiiatoyasiuiu so% utdeyadmsvairuuuiinouay
Foyasan 20% M Tudeyanaaev Timaaiia1atu 181958 ms split Test nuudutoya
AU

o v o A v Yy . ¥ Ay oA Y v
wmmﬂ"lmm‘uinam‘nmmzﬁmmnﬂway’a train  MINHUAUNDLVUITYIUITI N

U

HUDTIABIAZ NGNS AIAIDONUIAIAIDENAIT19N 3.4 1B TAAINUAIAIAADUIINTOYA test

= (% 1 d' 9 ¥ 1 axy di = o (%
mtmﬂuﬂmwmmm”lmaumammwmlﬁEmmsm“lumﬂum"lﬂ

H o ] 1 Jd { a o
VnﬁN‘ﬁ 34 GI’J’E)EJNFHWmﬂimﬁulﬁ}mmﬂﬂuﬂ Random Forest (%'agamﬁammmmm)

ID_Date Actual Forecast
1 2021-06-19 32 29.59
1 2021-07-16 67 94.02
1 2021-07-18 101 98.33
1 2021-08-29 264 274.96

3.1.5 M3Usziliupa (Evaluation)
o 4 19 S 1 E) o A 9 v ) 0
vasnniuisdeyaseniu 2 drunazlguuudiaesiaieldandeyasiuau
o J 9 A ' Y ° A a g Y A 1w td
80% NhMIneInsaideyaiogludeyasiuim 20% nmaeny vazlsaundsvearduysal
73 o 4 '
Lﬂﬂil“]}’u@]ﬂ’ﬂﬂ\lﬂﬁ”lﬂmﬁﬂu (Mean Absolute Percentage Error, MAPE) LiefA3A1AIY
A = 9 A as 1 A v < o A 1
amandoumuFsuieuaiamaiindsa s g aunsadensanuuuusiaesiaulamiunms
J ~ (% {
download Tugilunuves .pki lan3e export lladeyanfioumsuainisei 3.4 lugduvvves

xlsx
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3.1.6 M3UPiamumaausLug (Deployment)

Apply Model For New Dataset

Select Model Input/Upload Data Result

Casel Case2
Using The Lastest Build Model Upload Model File Select Frequency: Daily, Monthly |
Time Series _— ) Input Toat Dt (Steps) To Pecict
ARIMA } [7

Or
SARIMA

Export File To Directory File Type : xlsx

o Prediction Example Result
Decision Tree Testing Data File Type : csv (Able to download template input data) :

Regression o L YP—— foste__To___|
Random Forest 10/24/2021 1
or 10/25/2021 2
[ 10/26/2021 3

Multiple Linear Regression 6:0 1 o
Export File To Directory File Type : xlsx

4 H o 4 ) !
M 3.16 VuaoUMIINNUVBITZUDINONE NI ity 1Y
g).l dy % d‘a (% = 1 d' 1 a Y
VU UINAIINNITBLazToUNVAIANNAIAAADUUDILAALINALALA
o [ Y d 9 A 9 o Y
suusiasslammnzaunuanudesmsnensadoyaluemaadunsadenlfuuusiassla
I
poniiu 2 JUnuvhe
A 9 ° A o 9 '
3.1.6.1 @enlguuusiasanmnmsaiNaigaluszsuy
o’dy o [ < o 1 @ A
sluuunINeInIal Uz uVILIIMITANULUUTIaBIa1gAoA TuiA
P} A as o ° Ay J o o
Aldnudnsadenismanensainazimsszymuna lusuaandesmsnernsaidinsy
mAtA ARIMA, SARIMA %3® upload %@Haﬁm%’ummuﬁm%’umﬂﬁﬂ Decision Tree,
~ o
Random Forest, Multiple Linear Regression ‘1{1&5’60miwEnﬂim%ga51uaummwmmam
Y4 A 9 [l
Haanseenu lugduuuveansvuaz/M3ea1519 @11150 export  1viogluguuUvOI xisx
4 Y o 1Y) o 9
Tl W dmsurih a9

A Y o Ay Yo & v D) Xy '
3.1.6.2 Lﬁﬂﬂcl.slﬂl‘ll‘]Jﬁ]’]ﬁﬂ\itﬂvlﬂﬂﬂlﬂﬂubﬂ'ﬂsﬁwfJ’]ﬂﬁmGU@MuﬁGLWN

Y

S 9y Y ° ] o g Y o
31JLL°LI°]Jﬂ?iWﬂTﬂﬁﬂ!HEﬁ%ﬂUﬁTN?ﬁﬂ upload LLUUﬁ]TaﬂQWLﬂﬂ‘ﬂﬂLﬂU%MTNT
J 9 Y o Ay J o o A
Wﬂ?ﬂiﬂ!ﬂlﬂgﬁ]lﬂiﬂfJ‘VHﬂ”I'iiZuﬂTUL’JﬁWiu@uTﬂﬂﬂ@ﬂﬂﬂTiWEJ”Iﬂﬁﬂ!ﬁTWiUW]ﬂuﬂ ARIMA,
SARIMA 130 upload éﬁ'ay,aﬁ MIUNATOUA ST UINALA Decision Tree, Random Forest,
{ ks o o
Multiple Linear Regression N@04n13wensaivoyaluouinaszuuszuaaiwadnioonutly
1 4 ) o
sUnuvveInsuaz/M5eA15 9@ 150 export 1Hogluglunuves xisx Tild Tddmsy

RNEINERRT
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3.2 1n509enlFlumsIde

3.2.1 Python

~

I o a { o [ o
wunen ﬁ'summuﬂmm‘ﬁqﬂmmumim Machine Learning, Deep Learning
. dy = L)) ] "o 9 S Jq 9 =
11a¢ Data Science Tunoutimiedi heonsaindhlodreladudon 3 library nnune 19 1% wagll
. 1o o ~ 9 Y 3 1A
Community v luaidwsunandeuanuiuazdovnn lditluedied
. Aq Yo o aw dy
3.2.2 Library N1 m5u01u2961
LS . A o Y o . . A < 9
Streamlit 11 library N1 195%WaIU1 Web  Application tHos91mdlun1s Tdn 111
o Y o o . A Y . < 9 '
Python mldansosauny Object E)H“’]llﬂlﬂm Pandas, Matplotlib, NumPy Hudu
o a3 4 ] I o 1 a 1 o
3uiludoa1d Library APT 84 (1%U Flask, Django) iJudaelumsaane fu HTML
I ) v W 1 1 4
Pandas 11U library d1%5UTANIYoYAA19Y 15U N3 Inaadoya lvld cSV 1n
v ) v o v a A A,
wwdmaasvoyalioonuilugziluny Row N Column AQ18 Table 151138091191 Data Frame
v
ldansoldaudoyamaniu ldheuazih ) 1dnude Idedwainvate
I { o a o .
NumPy 13U library 115 lumsfiuruniendiamanslun1s Python ¥anielugn
= Y =K o g = Aa A < A o o
Wouaren e C 199U Iaiwazldseansninlae NumpPy Taena liaziheanunisians
1 a 4 ] an
doya Array YUIA InjLazMI NI lnajuuazvatela
Matplotlib fi® library A 1¥d 115 unans i lFnuldnannaredangu nanmalu
. . . ! Y a 1 a 3| 9
JUuVY visualization 151 nIWFY, HHUNUNY, uruIInay 1Tuau
A . A Y 9 . Ao o ]
Statsmodels A9 library 1428 1 eu130 1% Algorithm NdATYy ) 8819 ANOVA 1Ay
ARIMA # Machine Learning Library 4103514 9619 Sci-kit Learn iliudg3iinsuaaq
= 1 Ad I '
518021989 19U Features 118 Metrics U049 Data 111 ualse Tesrionunuie 15w mﬂ%} Seasonal-
Trend Decomposition
Scikit-learn f1© library #1351 Machine Learning ﬁ"lﬁ/%’ummﬁﬂmjm Taol
algorithm GI'NG] N1 Machine Learning W 1Hueuazasuasy @ Support Vector Machines
I
(SVMs), Decision Tree, Random Forests, Gradient Boosting, Linear Regression T
I a an =
Pmdarima 1)1 T)5un 511853 Python & Cython Y94 Library Neanauazn1sisous
VYDIAT 04 (statsmodels LAY scikit-learn) UAZAUHUNITNITEAS 1UVVTIADINTELIUMST
9

Y v v
ARIMA ¥88%904 Library #A0en1150%19137150m05 ARIMA (p, d, q) iangadimiuld idae

1 o < a P
Tuuaizh statsmodels 31T UILADIAUMINITIINDS NN AUAIIAUIDA
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3.2.3 Anaconda

& = 1 v o Y . .
11l open-source Noze s a1 TUsunsuN19AIU data science 1@ machine
. g1 A X 4 9 . o o Y . A " o P =2 A
learning "lmwawuumiﬁﬁn Environment §1150Un15 1% library mmmsmﬂu'lmw TINDIY
MITIVTINATONBA19 13 19U Jupyter Notebook, Code editor 1 1@ 115Un51We1 python 7

A < ~ A . ° o = < £y
UYIUNIEY VS Code, Spyder 139 R Studio F1UTUNTIVIUNIBI R !,1]1!@‘]1!



YN 4

NaMIANHEI

9 Y
v A 1

a o @ a A I 1
M3avenstlazianamsialse@ninmuazanugnaoseemilu 2 daune
msianalsz@ninmanugndssvesuuiiaeaazmsianalssansnInaugnAed9In

v Y
m3thuuuiaesnensal luewinaisuiudoyasssiinaiulusuing

4.1 wamsialszanEmmanugndesvesuudiasy

Ao A y9 Y o 1 AR A
NTHA EJ‘L!GlG]f"lJ@lIaﬁ'ﬂx‘ll,!,‘]J‘]Jina’E]\‘I!,!,‘]JWITﬂJﬂimﬁﬂ‘]sH 3NIUAD

U

A R < 9 9 v 2 1A a
1. ﬂimﬁﬂyuﬂuﬂizm‘wmagaﬂaﬂmwmmimmuw J1YIUNLLAADU UUHIAY

D9 FIMAN WA, 2564

I o a
2. nsdiAnyiulszndeyadivaudldusns Tasamssa Ilihwmuns

Y
FAINADITVDITY 518@@‘“@]%&@@@‘1«! AINIAN N.A. 2559 ﬁ\‘l FUIAY N.A. 2563
R I 9 o o
3. ﬂiﬂ!ﬁﬂkﬂlﬂ‘uﬂiZLﬂTI"llf]iJ“aiﬂlxﬂuﬁﬂWuﬂWim COVID-19 7¢a9n 3 3197U

Y
mumﬁau YUY 5\1 NUHINYU N.FA. 2564

o v o A v v F) Y Y o o S 1 A

mmauﬂmmumammﬁam”lmmmmgawmummu 80% WININITWYINTU FIUN

' v o A A ¥ g A Vo @ P-4 A
@gclml@y,ammu 20% ‘1/]L’l"fﬁfluuﬁl“]iﬂnﬂaﬂallﬂﬁﬂlelDﬂimlﬂ@i!%u@ﬂ’)13\lﬂa1ﬂ!ﬂaE)‘L! (Mean
[ 1 4 4 9 a 1

Absolute Percentage Error, MAPE) ’JﬂNaﬂTﬂ’lﬂllﬂaW]Lﬂﬁ@uLﬁﬂlﬂ%ﬂﬂlﬁﬂﬂﬂ?ﬂ!ﬁﬂﬂﬂﬂ@?ﬂﬂ

Y
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d‘ ~ 1 = (Y 4 < I 4 A Y
M1INN 4.1 Lll%EJ‘]JL'V]EJTJﬂ1LﬂﬂEJ‘UE]\1ﬂ1ﬁﬂy)ﬁﬂuﬂ@il“ﬁu@ﬂ?"mﬂa"lﬂmaB‘L!GU@Qﬂ15Wfﬂﬂ§ﬂ!ﬂ:]8

S KR a 1
nsfiAnymazmatialuglunuag o

, A o % s 3 & A
mmaﬂﬂlmﬂmummﬂeimuﬂmmmmma@u

(Mean Absolute Percentage Error, MAPE)

sUnuvT 1: madia sUuuud 2: 150 wnAdia Multiple Linear

ARIMA, SARIMA Regression, Decision Tree Random Forest

maia ARIMA | SARIMA | Decision Tree Random Multiple
Forest Linear
Regression
AR I
nsaAny vl szion 14.22 14.22 57.54 54.51 156.86
AoyageAUIeUDIsIU
A
nsaifnpuiuisean 35.15 25.90

9 o Y a
doyatiuIug 1 Fuins
Tﬂiﬂmiﬁt}“h/\l%}\lmmuﬂi

A1INAITHFFITN

I
AsaiAny U ulszan 22.45 18.78
foyasienuaniumsal

COVID-19 5¢a9n 3

28.08

a ' ~ o 7 P 4 A o
3!?1513Wlﬂd‘iﬂﬂl‘ﬂEJ“]JﬂTﬁiJlJ”iil!HJ’E'J‘iLG]ﬂnlG]ﬂ’J1Mﬂﬁ?ﬂlﬂafluﬂlflﬂllﬂﬂﬂ1aﬂﬂ‘1ﬂ?ﬁ

2q 9 9 o

9 9
mgmmamwmw%yja% ﬂfﬁ‘iNLL‘UUiﬂﬁ@\‘lﬁ”JﬂW}ﬂuﬂ ARIMA 11a¢ SARIMA Gluﬂ‘ﬂu’lfﬂﬂulll

v
=

~ 9 a a o 9 C4 YA A [ v KR
mmﬂummza‘ﬂﬁ‘wammqgmmwﬂwwawmmmﬂ"l,@ nmm@ma@u"lmmﬂucmmamﬂ

nstidoyanianinavesggniannuiiassniemaiin SARIMA azldwanianunianiou

U

Y 1
HBINN




33

AR v 9 A ¢ A S
nsdifinylsznndeyaseavisvesiumuligallszasaiensinsaiaigonue
@ 1 A o A Y I 1 A Y a
3IIYIUINAINNVAIAAADUAINTIN 4.1 ugadliiunansadenldiisunaiia
< o Y ]
ARIMA fiiiganedmSumsnonsaivoyaye lvi
d o a
nsaiansududszndoyatiuaudlduimsTassmsaso Idihumuns a1enaes
[ | s A J o A 1 A @
Su5550 Nyaszaeaiionsnsaisuiug laods5Ius 0o uINAIAINAIANTOUAIAIT I
= ¥y 3 Y a v ° A A Y
1 4.1 naaalvimunmsldmaiia SARIMA Tumsaiaunusiass Iaanumanaeution
R ) v o Yo J 9 H
anFarnzd sl lsrumswensaideyayalva
J a 4 ~ 1 v 4 I J A o
daudnsznnieumsuaduysailesiduannuaaianaouvouTIa0aN1g

aa gy

T 9 iq 9 ¥ o a d a ..
@Hﬂiulﬂﬁ1WU31ﬂJ@iJ“ﬁﬁi%ﬁi?ﬂuﬂﬂfﬂ'lﬁ@ﬁﬂ%iﬁﬂﬁﬂ]’E]llvﬁ/ﬂ15'3!,ﬂ‘§1$ﬂl°lfﬂﬂﬂﬂﬂﬂ (Decision
. . . 9 v 9y
Tree, Random Forest, Multiple Linear Regression) ﬁmmmﬁ%mﬂ‘szmmayaammfﬁum
9 A R 9 o 1 '
51‘11!ﬂ1!l,‘1/\|uﬁ$ﬂimﬁﬂHWﬂiglﬂﬂﬂlﬁlHﬁi1ﬂﬂ1uﬁﬂ1uﬂ1im COVID-19 32990 3 NUI1I1NA1
A A o a =\ (= a Y A
ﬂ'J'lllﬂ'lﬂLﬂﬁ'ﬂuiJaﬂ‘]slm$hlﬂsl,u1/1ﬁ1/1'lx°llﬂﬂ'3ﬂuﬂ@ﬂ/lﬂuﬂ Random Forest Gl,wmmmmmﬂaau

y_ o . . . . o v o {
uaﬂﬁqmmmmﬁa Decision Tree ItiZ Multiple Linear Regression AUAAVAINIT1N 4.1

v ° o J (Y]
4.2 ﬂ]i)ﬂﬂﬁﬂiga‘ﬂ%ﬂTINﬂU"INQﬂglli’N‘inﬂﬂ"liu"l!!‘]J‘]J‘inﬁ@\ﬁ/‘lfﬂﬂﬁi’lﬂﬂ@ﬂ]ﬂﬂ!ﬁﬂﬂﬂﬂsﬁﬂﬂa
a
IN
Ay v o [ a a Y o Y 9
Fl]'lﬂ‘i/]llﬂﬂ‘i$°ﬂ'lﬂ1§3@ Waﬂ‘i$’ﬁ‘ﬂﬁﬂ1wﬂ’)'lﬂJQﬂ@]@QGUENLLUUi]Tﬁ'EN!La’)i]'lﬂsll'f) 4.1

Y
c%

A g A o A v T
ﬂlumummﬂumimamm‘umam‘mvmwﬁumhwmmmmayjaamm
SR 9 9
4.2.1 ﬂimﬁﬂ’]el1ﬂi$£ﬂﬂﬂl@ﬂuﬁﬂ®ﬂﬂl1ﬂﬂlﬂﬂi1uﬂ1LL1/\|
@ i o o o 9 CA @
4.2.1.1 G]’JEJEJNﬂTi‘LHLL“lJ“U%Rif]\‘IWEﬂﬂ‘iﬂ!ul,“lJﬁle'WEﬂﬂimﬂ“]ﬁl’f]ll“ﬁ‘(’J@W’lﬂili')iﬁ'lt’nu
wonldimatin ARIMA 91AmAiA ARIMA, SARIMA d1m3UmMsasauuuiiasd

o 1o { o
LLﬁ$W‘(’ﬂﬂiﬂ!GlgljﬂiJaf]u1ﬂﬁ I@ﬂﬂ?iélﬁinu’JuﬂT]JL’JaWIE]\‘IGISJ}EJMﬁﬁGﬂ]}@QﬂTiWﬂ1ﬂim1u@u1ﬂ@1

1 ddy "9 [ (% U d‘ U =
STUD IFU JUATAULNUAIAAIVIAUNINDY 7 U AUN 1-7 DU W.F. 2564) Taelseuu

4 o A 9 7q Y J
HAAINAMININTIUTINGAIN NG 4.1 1aY Export Toyanensal 1 lugduuuveslug xisx

[T

1991991519 4.2



34

Total VS Total Forecast
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Temperature IS Holiday Promotion I0 UnitPrice Date_dayofweek Date_month Date_year Date_day
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2021-09-01T00:00: 04 102 102_2021-09-01 636.3000
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Future Step Forecast. Total
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1 | 10/5/2021 9869 11152
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Prediction Example Result

Date ID ID_Date Total
0 2021-10-01T00:00:00 1 1_2021-10-01 132.0900
1 2021-10-02T00:00:00 1 1_2021-10-02 136.2400
2 2021-10-03T00:00:00 1 1_2021-10-03 131.8100
3 2021-10-04T00:00:00 1 1_2021-10-04 124.8400
4 2021-10-05T00:00:00 1 1_2021-10-05 127.0400
5 2021-10-06T00:00:00 1 1_2021-10-06 129.2400
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1. 11 Iviaa Anaconda https://www.anaconda.com/products/individual sasHa

911 Windows Nt31a4

Anaconda Installers

Windows 58 MacOs & Linux &

64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB) 64-Bit (x86) Installer (544 MB)

32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB) 64-Bit (Power8 and Power9) Installer (285
MB)

64-Bit (AWS Graviton2 / ARM64) Installer
413 M)

64-bit (Linux on IBM Z & LinuxONE) Installer
(292 M)

2. NA Create Environment 1800 package type “Python”

o

e Help

) ANACONDA NAVIGATOR
A Home

a &l ~  Channels Update index. stremlit x

-

= >
N Leaming

a—w Community

ANACONDA

3. (1)@ environment Nar51913 1d1whmsas library a1 9 A5 ldau

$19814 N5 Install Streamlit

9
%

a1

v
il

a0n bit
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@

I { o . . [ @
Streamlit 111 Python library Aigniiun14waiin Web Application 81115091911

. A g Y v Y . = o 3
Library auqmﬂumm Python aenuld 1wy Pandas, Numpy, Matplotlib 130 Scikit-learn 11l

)
AU

https://docs.streamlit.io/en/stable/troubleshooting/clean-install. html#install-streamlit-on-windows

ERGAVENTRON 'ﬁuq https://docs.continuum.io/anaconda/install/

Install Streamlit on Windows -

Streamlit’s officially-supported environment manager on Windows is Anaconda
Navigator.

Install Anaconda

If you don’t have Anaconda install yet, follow the steps provided on the Anaconda
installation page.

Create a new environment with Streamlit

Next you'll need to set up your environment.
1. Follow the steps provided by Anaconda to set up and manage your environment
using the Anaconda Navigator.

2. Select the “»" icon next to your new environment. Then select “Open terminal”:
{D ANACONDA NAVIGATOR

*Hﬂm! earch Envi ent Q all

. root Name ¥ T Des
@ Environme

eliza_working » |

BB Projects (beta) Open with Python
Open with IPython

* Learning

Open with Jupyter Notebook

=% Community

3. In the terminal that appears, type:

pip install streamlit

] Y
@MU Library au 9 @WITDAVUADUNIT install 18910 documentation website U949 Library

Y
% 1

I
U 1YY Scikit learn, pmdarima, pandas, numpy, altair, matplotlib, statsmodels Fludu



53

4. WAIMNTLUUAIINTIVEY code python AIDE1S code

4.1 import library
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4.2 108U code AN Python #3819 code MUAABAITAS19 model VBUNATA ARIMA

1, return_conf_int=True)
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5. Run code script MIWAUIAIBATA streamlit run

https://docs.streamlit.io/en/stable/main_concepts.html

Create an app-

Working with Streamlit is simple. First you sprinkle a few Streamlit commands into a
normal Python script, then you run it with streaniit

streamlit run your script.py [-- script args]

As soon as you run the script as shown above, a local Streamlit server will spin up and
your app will open in a new tab your default web browser. The app is your canvas,
where you'll draw charts, text, widgets, tables, and more.

BR CAWINDOWS\system32\cmd.exe - streamlit run allmaodel.py — m] W

reamlit-main
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Time Series Forecasting

Add your data !

Time Series Forecasting 1.1 ﬁ'%} N model

Build predictive models right inside your

) = <Y a
browser using automated machine 1.2 Gl,G]f model T]ﬁuclfl]WfJ'lﬂimGU@ﬂJ"ﬁiliﬁ

learning in time series dataset

Selection option:

Build a new predictive model -

Build a new predictive model
Apply models to new datasets

2. Select Model(s)

3. Inspect Results

1.1 @319 model
A 9 o Y AY P
ongUuuvvestoyariuinidesnsneInsal
® Luuh 1 Avdoya Date, Total

A A 9
® 1UUN 2 noUDYA Date, Total, ID

Selection option:

Predict with Period Time and Totat| -

Predict with Period Time and Total

Predict with Period Time, ID and Total




puud 1: guuuiiezlHimatia ARIMA, SARIMA @519 model

ARIMA Forecast Line Plot

-"‘J

Add your data !

SARIMA Forecast Line Plot

® @150 Download Template A3 udoyas 10 uns 00RO 1@

Add your data !

Download Template (For Monthly),

!@ template_arima_sa..csv - A~

(J ' J o v
#10619'194 template Foyatiud1a319 model 51837 (.csv)

AutoSave (@ off) 9~ = template_arima_sarima_day.csv ~ yel
File ~ Home Inset  Pagelayout  Formulas  Data  Review  View
f”! X Calibri Jn I =E=E 2 General  ~| | [ElCondi
PaEE@« B I U~ AW - $v% 9 | BErom

- Hi. A A B o [ e st
Clipboard iy Font ] Alignment Fl Number [
F7 2 k]

A B c D E F G H

1 |Date Total
2 |10/1/2021 1500
3 |10/2/2021 2000
4

template arima_sarima day @
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@ ] 4 ]
#10619'194 template Foyariud1a519 model 5181801 (.csv)

AutoSave (@ off) 0~

File Home Insert Page Layout Formulas Data Review
Eﬂ X Calibri ~11 . General ~ | B
Mo leruas $-%09 |0
aste
- Hi- - A- @ B
Clipboard s Font [E] Alignment 5 Number
M2 = Fe

A B C D E F G
1 |Date Total
2 [10/1/2021 1500
3 |11/1/2021 2000
4

template_arima_sarima_month (-}:.

® Upload Gﬁl’aya csv 1Ba313 model
A oA v 9 A
® QNANUYINDVOIVDYA (31974, 519R0U)

A ] A A ?
® 139N model NABINIT HIDIABNINVIUA

Selezizn sption

Predict with Period Time and Total

Add your data !

Download Template (For Daily)

d Template (For Monthly)

Dragand drop file here

PPT_train.csv 0oxe

Dat;

a successfully loaded

select all models

! v J

L4 izuuﬂizmawamﬂ%y‘aﬁ upload w114 80% train, 20% validate test LLTAINADND
~ 1 t4 1 A 1w o J 3 J A

lﬂ%ﬂﬂlﬂﬂﬁﬂ??‘lﬂ?ﬂimlmz mmaﬂsummﬁml“imL‘lJaiwu@mmmﬂmaau EEVRERY

export MypyanfFouiionlugiuuy xlsx tazSave model Nauleld



ARIMA Forecast Line Plot

2,000,000
1,500,000

E 1,000,000+
i

Total VS Total Forecast

500,000
oo U:a '1."3 ].IB Z:U Z:E 30 4.9 4:5 a:U JIJ {:C {:«IE 7:0 7:5 E:U 845 l?.ll]' 2.5 100
Data No.
Date Actual Forecast
a 2/1/2563 1664132 1,818,207.2144
1 3/1/2563 1227632  1,746,234.9041
2 4f1/2563 439198 1.345.136.1556
3 5/1/2563 674483 373,399.7429
a 6/1/2563 1894334 715,645.3362
5 7/1/2563 1442882 1,156,167.4785
5 5/1/2563 1643622  1,5208,785.6153
7 9/1/2563 1754362  1,799,873.1448
&8 16,/1/2563 1759302 1,808,604.7293
9 11/1/3563 1745557  1,799,514.9579
18 12/1/2563 1563252 1,783,208.5668
Download Forecast Result excel file
Download Trained Model in ARIMA Model.pkl File
SARIMA Forecast Line Plot
Total V'S Total Forecast
2,000,000 T Type
- Forecast
1,500,000

E 1,000,000+
=

500,000
o0 Uja ‘1."3 ].I.G Z:D 2:5 30 4.0 4:5 5:0 5:5 {:C {2«'5 7:0 ?:5 E:U l?.ID 2.5 ‘IU.CII
Data Mo,
Date Actual
2] 2/1/2563 16564132 1.620,884.4988
1 3/1/2563 1227632 1,058,1@1.0484
2 47172563 439198 1,014,195.6672
3 5/1/2563 674483 438,552.8031
4 6/1/2563 1804334 851,834.3448
5 T/1/2563 1442882 1.211.013 1168
& 8/1/2563 1643622 1,505,791.4201
o 9/1/2563 1754362 1,645,677.0158
g 16/1/2563 1759302 1,785,748 8657
o 11/1/2563 1745557 1.748.835 5348
1@ 13/1/2563 1563252 1,542,221.9884

Download Forecast Result excel file

Download Trained Model in SARIMA Model.pkl File

Comparison table

Below, you can inspect the performance of your model

mean_sbsolute_percentage_srz
ARTMA
SARTHA

(MAPE])
35.1584
25.9828
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Mot lWdaveyanFouioulugiuny xlsx

@ output_sarima.xlsx ~

output_sarima.xlsk -

AutoSave (4
File Home Insert Page Layout Formulas Data Rev
Elq:l A Calibri 11~ General
~ B I U~ COAT - - O
Paste L_@ - A & $ /6
B v & A B
Clipboard [F] Font [F] Alignment 1] Number
F2 < 15
A -] C D E F G
1 Date ‘ Actual | Forecast
2 |2/1/2563 1664132 1629884 I
3 |3/1/2563 1227632 1958102
4 74!1{'2563 439198 1014196
5 75,/1,4’2563 674483 438552.8
6 | 6/1/2563 1094334 851034.3

#29613'1Wd model 111115 download 5l‘Ll;.]‘lJLlf].l‘]_l .pkl

SARIMA_Model (2).pkl A

share View

» This PC » Downloads

Mame

~ Today (5)

» #| SARIMA_Model (2).pkl
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HUUN 2 ; ] Yupviiaz 19maiia Decision Tree, Random Forest, Multiple Linear Regression

ﬁ%IN model

62

2 J

1N

2dd yourdata |

= ==
Comparison table

® 1150 Download Template d11i5udoyan10613 14

Add your data !

Download Template (Only Required Fields)

Download Template (Requried + Optional Fields)

£3:] template_onlyRegu...csv A~

@ 7 ) o Y 9 ) {o & 9
GI’JE]EJNVI,’V‘Iﬁ template "1]834?11“!%]1?(51@ model mwwmamﬁmgﬂuﬂmizu (.csv)

U

sznevlidae ID, Date, Total



File Home Insert Page Layout Formulas Data Review
I'f'lj X Calibri 11 - General ~
- ~ - g

Paste E@ - $0 OD/U ’
' 8 8
Clipboard N Font ] Alignment N Number N
Al - F || D

A B | ¢ | o | E | F | =
1 [ID Date Total
2 1 6/1/2021 38
3 2 6/2/2021 38
A

9

9
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% ' 4 ° A a o
@19619 1904 template Foyariud1a319 model AuNIAMANTOYAYsTINNANAUAN

Tl Idnndeyaduiluidess

o
o

1) (ID, Date, Total) (.csv)

template_withoptionalFields.csv =

File Home Insert Page Layout Formulas Data Review

Paste

2@ Calibri
I-jn:l M~ B I U-~
4

General - B
| $-% 2 B
‘i 5h 7

Clipboard & Font 1 Alignment 1] Mumber =
4 - F

Al B || b | E F G H
1 |ID Date Total new_case new_recovered
2 | 16/1/2021 38 2230 3390
3 2 6/2/2021 38 3440 2843
4

) 4 9
® Upload U93a .csv WO 319 model

A Ay A A y
® 39N model NABINIT V1IDLADNNINUA

Predict with Period Time, 1D and Tatal

Add your data !

Download Template (O

Y covIn_Train.csv

Data successtully loaded

Select all models

Browse files

x



sTuVLAAItoyavsanasmanlasdeyariuszuuon TulAiod319 model

Data set before build Decision Tree model

42 / 1 7 2021

185 1 11786 14738 1 9 2821 14
93 1 14558 17936 3 9 2021 2
36 1 6519 4145 2 7 2021 7

166 1 16831 15417 3 9 2021 9
12 1 2504 4143 6 ] 2021 13
15 1 2331 4947 2 ] 2821 16
72 1 22782 23649 3 8 2821 1z
22 1 3174 1941 2 6 2021 23

116 1 11975 14760 L 9 2021 25

o { P . . v

nuuﬂizmawamﬂmay’aﬁ upload 1114 80% train, 20% validate test LLETAINADNS
I ' 4 ' ~ 1o 4 I 3 J A

LII%EJ‘]JW]EJ‘]Jﬂ'IWEJ'IﬂimLLﬁz mmaﬂeummmmuimu,ﬂaimum’gmmmﬂaau a0

v 9 { Y
export MayeyanfFouiionlugiuuy xlsx tazSave model Naule’ld

Result Forecast

18 1_2821-86-19 32 59.3847
45 1_2021-87-16 67 77.9365
47 1_2021-87-13 181 34,9772
59 1_2021-83-29 264 231.33258

= 1_2021-06-85 36 48,7875

Downlead Forecast Result excel file

Download Trained Modelin LN Model.pkl File

Comparison table

Below, you can inspect the performance of your model

24,3803
16.8746

MulitplelinearRegression 25.0760



Mot lWdaveyanFouioulugiuny xlsx

E@ output_multiplelin...xlsx

AutoSave (8

output_multiplelinearRegression.xlsk

File Home Insert Page Layout Formulas Data Review
I':;\'tl & Calibri -1 - EE = & General -
. T U~ A al= = . . G
PasteEB - A A _E_ $ % 9
- Bi. 0 A EZ H Q3
Clipboard ] Font ] Alignment 1] Number ]
Al =2 % | ID_Date
A B | Cc | D | E | F | G
1| ip_pate | Actal | Forecast
2 |1 2021-06-1% 32 59.3847
3 |1_2021-07-16 67 77.93646
4 i 1_2021-07-18 101 84.9772
5 |1 2021-08-2% 264 231.3325
6 |1_2021-06-05 36 40.7875
7 |1_2021-07-11 86 65.69357
8 |1 2021-08-02 178 154.7613

#10619'1d model #1715 download Tugaluwy pki
# LN_Model.pkl s

This PC » Windows (C:) » Users » llpbl » Downloads

Mame

~ Today (4)
% LN_Model.pkl

¢
¢
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1.2 1% model Naulanenssivonansa

U

a C4

uuud 1 : jduuuiiez ldinaiia ARIMA, SARIMA wensal

1Fan model Aaswaraaduntd

—

150n upload model Aine save 15

Total Vs Future Step Forecast

™ Total VS Tatal Forecast

A 4 . .
® penidsznnsneInsal (Time Series)
A oA v 9 A
® QNANVYINDVOIVDYA (57197, 919199 U)

A A ¥ %
® 179N model NABDINITNIINTU

= 9

66

~ A ° ] ' Y 9 A 9 A A
ATUN 1 TEUVILNINITLND model a']'L:fﬂWLWQﬁi’]\illjw'lﬂﬁflﬂﬂ'lilaﬂﬂl"]f model NN

9 1

#3198 1301A9N model NABINTNINITDL 1AaasUAIUE1

U

@ i ~ g ' a Col

AIDYN ﬂim“ﬁlﬁﬁ]ﬂ SARIMA model 611’3\1?]’31%’0518@@1& uasﬁ’mmiwmmmmwﬁﬁ 5
A

1U

Select Model

Choose a model from one of your previous analysis to predict on:

selection option:

Time Series

selection frequency:

Month

Selection option:

SARIMA|

You can upload save model, for new apply below if you cannot upload System will use the lastest traning model selected above

Twant to upload model file

Inspect Predictions !
Insert steps for prediction

5 *
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= { o v 1 ) o
nstiiinsazuaastoya train Nazuuldhmssany Iiagadmsuadie model (@

[ 1 r'q 1
@e) waaulFsumeunuaneInsel Iniale (@)

le6

Total VS Total Forecast

—— Total
—— Total Forecast
2.04

1.5

1.04

0.5 1

0.04

=0.51

8/1/2559

Prediction Result

6/1/2560 4/1/2561 2/1/2562 12/1/2562

Date

® Export toyaoonunlugiuuy xisx

S output from_testfile SARIMA x... -

AutoSave (@ off) 9 -

File Home Insert Page Layout Formulas Data Review

Paste

- $ Hev Ov A

Clipboard & Font

E12 h

A B C

A Calibri BT
EﬂDE@- BT U~ A

General

$-% 9

) m
ke

A S

[F] Alignment & Number W

fe

Future Total
Step
Forecast.

1 1,864,581.63
2 1,706,402.79
3 1,008,853.91
a 3,758.38
5 31525502

[ RENRE- BT R SRR
EIEIE

10/1/2563
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@ ] 4 1 : C4
#10819 N39IHIAN upload SARIMA model ¥19ANVDTIUADY LALADINTNEINT D]

' v &
ANNUTS5 IADU

Salsction option

SARIMA

You can upload save model, for new apply below if you cannot upload System will use the lastest traning model selected above

Twant to upload model file
hoowe modl e
Drag and drop file here
SARIMA_Model (1).pkl 56m2
SARIMA_Model (1).pkl
Inspect Predictions !

Insert stzps for prediction

5

v Jd 4
e seyulszulaNaLazLEAINAaANTAINGINTDl

1e6 Total Vs Future Step Forecast.

2.0

1.5

1.0 1

Total

0.5 A

0.0

—0.5 1

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Future Step Forecast.

Prediction Result

Download Forecast Result excel file

Browse files

x
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® Export Yoyaeoninlugiuuy xisx

1
2 1 1918640.928
3 2 1727174.843
4 3 755334.3161
5 4 -493095.5875
6 5 -63067.57067
7
8

v Y
HWUUN 2 ; ] Yupviiaz 1¥maiia Decision Tree, Random Forest, Multiple Linear Regression

NeNIal

" »

[N

1@on model Ragwargothutd

13on upload model AlAg save 15

A @ .
® penisznnisneInsal (Regression)

A A v %
® 139N model NADINITNIINTU

a Y

~ A o < ' A Y LY A Y} A A
ATUN 1 I2UVUVITNINITLIND model aW’t,:fﬂ‘1/]LWQﬁiNll’JW1ﬂﬁfNﬂﬁLaﬂﬂql% model NN

{ r'd [ 1
A3519e131501890 model NADINTNEINTA MaadsUaua

Y

=\

4
#19619 NIATIADN Decision tree model

- 1150 Download Template A5 DYoyaf 1061918
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Add your data !

Download Template (Only Required Fields)

Download Template (With Optional Fields)

@ template_only_req....csv s

o ¢ 9 0w @ 9 Ao g 9
@1081314a template ToyadMIUNeINTANMZUYa NI UADITZY (csv)

U

1sznovl1de ID, Date

AutoS: ) - = template_only required fields (1).csv
File Home Insert Page Layout Formulas Data Review
flil % Calibri Jn Y =E=E% General
- B I U+ CA =E=E= ~ 9

Paste [ = AT A - - .= $ - %9
B e O A =E He T
Clipboard Font =] Alignment 5] Mumber 5]
M4 - b3

| A B C D E F G
1|ID Date
2 1 6/1/2021
3 2 6/2/2021
4

o ] J o [ 4 A a [
#10619'194 template Foyadmsunensaiaunsammaudeyailsznndnavai

QU

A a o &
iy lanndoyasuilundesszy (D, Date) (.csv)

q

AutoSave (@ off) '-f) - = template
File Home Insert Page Layout Formulz
Eﬁ X Calibri o L = EE H
- B I U~ AN =Z==E
pate 37| B - - -

- g i oo ﬁ - €= 3= fb\.)\
Clipboard [ Font ] Alignment
F4 - e

|A| B T D E
1 |ID Date new_case new_recovered
2 | 1 6/1/2021 2230 3390
3 | 2 6/2/2021 3440 2843
4

4 7
® Upload Toya csv iAoams Iiwensel lueuaa

9 aAa

#0814 : n3dideININeINIAl TG FeTIn eIt Inan unsal COVID-19

53000 3 TUN1-6 1AV 2564



File Home Insert Page Layout Formula:
0 A Calibri W ===
@~ | B I U~ AAN|= =
g |H-|a-A- |=E=®
Clipboard & Font F] Alignment
F5 - x v K|
| A B | < | D | E
1 |ID Date new_case new_recovered
2 | 1 10/1/2021 11754 12473
3 | 1 10/2/2021 11375 13127
4 | 1 10/3/2021 10828 11894
5 | 1 10/4/2021 9930 12336
6 | 1 10/5/2021 9869 11152
7 | 1 10/6/2021 9866 10115

2 [ 1 o wa A o 4
o szupuaastoyavsInaImsulaweyaruszuusa TudaodndmeInsel

Date Transform before Testing

o

&)

v Jd t4
o SeuulszulaNaLAZLEAINAaANTAINGINTD

Prediction Example Result

2821-10-81T60: 8
1 2821-18-92TEE:¢
2 2821-18-93TEE:¢
3 2021-10-84THE: 6

4 2821-18-95THE:6E

5 2821-10-86T00: 8

[

-

-

-

-

-

-

Download Forecast Result excel file

ID_Da

_7821-18-8
_2821-18-8
_2821-18-8
_2821-18-8
_2821-18-8

_2821-18-8

143 _@ees
117 .eeeg
117 .eeeg
181 .eee8
187 .eee8
187 .eee8

16
1@
16

18
1@

=)

o
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® Export Yoyaeoninlugiuuy xisx

AutoSave (8 off) 3~

File Home Insert Page Layout Formulas
fﬁ X Calibri Jn Y =E=E
- | B I U~ AN|===
Paste B- B N ===H
- <% e v A = 3= e
Clipboard & Font ] Alignment
FS v ra
A B C [} E
1 Date [ib| 1p_pate |Total|
2 | 2021-10-01 00:00:00 1 1_2021-10-01 143
3 | 2021-10-02 00:00:00 1 1_2021-10-02 117
4 | 2021-10-03 00:00:00 1 1 2021-10-03 117
5 | 2021-10-04 00:00:00 1 1_2021-10-04 101
6 | 2021-10-0500:00:00 1 1_2021-10-05 107
7 | 2021-10-06 00:00:00 1 1_2021-10-06 107

v

. . 9 1% 4 [
N30 2 A1W130189N upload model NN 13 (pkl) dmSumsnensal lagagll
Y 1 o [
AMuUaAI0819
ad a .. 9 o o J o
NItULaen Upload Decision tree model L8 upload UDHYATIHIUWYINITUIIUIU

Y aa

] t4 o A
EJL%EJ TaselvuangoIumsal COVID-19 szaen 3 Iuii-6 Aa1NN 2564

OT_Model.pk

Inspect Predictions !

Add your data !




a @ 1 [ wa A o C4
® szuuudatoyavIIHaIMIuastoyarusz DS Tudamei i mensal

Date Transform before Testing

1 11754 12472 4 1@ 2821
1 1 11375 13127 5 1@ 20921
2 1 18228 11294 & 1e 2821
3 1 9038 12336 8 16 2821
4 1 9869 11152 1 1@ 2821
5 1 98465 18115 2 16 2821

v Jd o
e szyulszulanaLazLEAINaaANTAINGINTD

Prediction Example Result

Date ID ID_Date Total
2821-10-91TE0:00:68 1 1_2821-18-81 143 8088

1 2821-10-02TE0:00:68 1 1_2821-18-82 1178088
2 2821-10-03TE0:00:68 1 1_2821-18-83 1178088
3 2821-10-04TE0:80:68 1 1_2821-18-84 181. 8088
| 2821-18-085TE0:60:68 1 1_2821-18-85 187 .eees8
5 2821-18-06TE0:00:68 1 1_2821-18-86 1878088

Download Forecast Result excel file

Export Yoyasonunlugiiuy xlsx

output_from_t|

AutoSave (@ off

File Home Insert Page Layout Formulas
En X Calibri Jn VI =E=E2

Up. |8 ru-An|===8&
Paste -

- 6 - CIA - ﬁ - : E '?/v
Clipboard & Font ] Alignment
Fs M %

A B (z D E
1 Date [ib| 1D pate |7otal|

11 2021-10-01 143
11_2021-10-02 117
11 2021-10-03 117

2 | 2021-10-01 00:00:00
3 | 2021-10-02 00:00:00
4 | 2021-10-03 00:00:00

o

5 [ 2021-10-04 00:00:00 11_2021-10-04 101
6 | 2021-10-0500:00:00 11 2021-10-05 107
7 | 2021-10-06 00:00:00 11 _2021-10-06 107
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