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# # 6482011326 : MAJOR INFORMATION TECHNOLOGY IN BUSINESS

KEYWORD:
Kriengsak Kangkaew : Data Warehouse, Business Intelligence and Advanced
Data Analytics of Investment Consulting Business. Advisor: Assoc. Prof.

CHATPONG TANGMANEE, Ph.D.

The massive growth in online account openings during COVID, and the
number of new investors in the stock exchange market has grown by leaps and
bounds It reflects that information technology is a driving force in helping investors
to gain access to the capital market. Investors must be attentive to the use of
information technology to assist their decisions. To help investors to analyze

data from various perspectives, a new tool is needed.

This project "Data Warehouse, Business Intelligence and Advanced Data
Analytics of Investment Consulting Business" consists of 5 systems: (1) Security
Growth Analysis System, (2) Security Analysis System Using Financial Ratios, (3)
Technical Analysis System, (4) Dollar-Cost Averaging Trial Investment System, and

(5) Security Price Prediction System Using Random Forest Model.

The mentioned systems were developed on the Microsoft SQL Server
2019 database using the Microsoft Power Bl (October 2023) program to analyze are
data and develop various visuals. For the stock price prediction system using the
Random Forest model, Google Colaboratory is used for advanced data analysis.
The information system from this particular project will help administrators analyze

data correctly and quickly and finally yield great benefits to investors.

Field of Study:  Information Technology in  Student's Signature .......cccccccevivieieinnes
Business

Academic Year: 2023 Advisor's Signature ..o
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2. N59BNUUIEUU (System Design)

1)

3)

28NUUUFULUUIIBIUAN 9 (Report Design) Wielvinsstuinguszasduas
anunsathlgiglunisatvayunisdnaulavestinau
sonuuuluinatayaliedii (Multi-dimensional Data Modeling Design) Tu
sULUU Star Schema flpoansBaumsiiaszildniudosns

ponuuUIsAs wlas uavindteya (Extract Transform Load - ETL) 970

uteya Welianusathteyaingseuulaegnegnies

3. NINUITEUU (System Development)

1) Wawesstayanuilainisesnuuull (Data Warehouse Development)

2) Wunlusunsunasiveyassuunugssdunluadstoya (ETL)

3) WaugukuuvesenuntslumM e Einulaeeniuull

4) Wawdwuuiethuanlaluldaduayunisinduls

4. NMINPABUTTUU (System Testing)

1)

2)
3)

NAADUNITWBNIEIURITEUY ANUFIAAdDIvRITayAlulLARE TEUUIIUTI
anansaldaulaes
UseilluusydnSnnvesmsiaiundiuuy

USuusawasunluterinnanalvianuauysel

5. M3davieilen1sldau (User Document)

1)

[ [ o

avihasied miunisldau (User Manual) asiluenansiventistunaunisly
dl o d%l d‘ 1 Y a v v 1 v
NuYeITEUUITUIYY Wetigliiinaudnlalunsldnuegrgnies ag

anihiaueluglvemileuanmansaumeiureUsenausunm
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@1U Software

SEUUUHUANT

Windows 11

sruudanisgiudeya

Microsoft SQL Server 2019

wsesilenlilunisinssudeya

Microsoft Excel 365

wsestlonldlunisiaungsiadaaies

Microsoft Power Bl
Google Colaboratory

Python 3.10

wsedtlonldlunisuaninagsiadaaies

Microsoft Power Bl

1.6 Uselavunaiainazlasu
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Wawnduszuvadvayunisdedule wieliinamudndulanawnunisasmule
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2) sruuadadeyaviliniseansigaudainutiavguniniu dnawmuaiunsaiseny

wazUSufsuyunoweInenulaeg1viuieinuaudeIns inlulasieau

Y

MBRABNTUATIENAL IIUHUNITANY

3) AwanIaIn1siinuveiglinsgrinisamulunisiamssuansaumaie

dauauninawu

4) yihbiinasuansaUssdiusavannindnvingauld lneiansanaindeyana

N13ANTIUIY TaYadNI1E@IUNINITEY ToYAaNANIINITRUYRIUTENIN

NeLlyU




5) aduanun1sIATIENINDIMHUN1TAM Y FIganAudsdlunITauLaz iy

Tonalunisvinmls



UNni 2

IRRHALAZUUIAR

! = 14 a (%

TuunfiagnandawulAnnurunIglun1siaul “Ad9aua 5519932388 WATYANS

Y 9

AATINTOYATUGIDIFINAAAIUTNBIAIUNITAMU” LWIAAAT 9 MAgtawazianldly

Y Y 9

N13ANIlATINIT laka wulRniedfuadetaya (Data Warehouse) widfnligiugsna

a

93a38g (Business Intelligence) WWIAMALINUNITAMNU WUIAALAEITUNITILATIEN

LY v & & ¥
nanynswy tunu
2.1 uurAanefuadetaya

Atleuvandadaya

Y v sa v

AddayafegIuteNaliTins ey Niinadun1sinsisiiuuduiusnasnauien

[

wasdoyadeswiinianinnIuuild dsgnadavuniainutoyadounasdanaiiseauiduy

1 s v v o = | o Ao o P 4 v
nhginnglud adsloyadinaziszuulszulanatasmeanudiddgy weldlunsduaud
fianududounaznisadieseau Ssadelayamantiinesduwnasdoyadidglunism

Business Intelligence uag Machine Learning (Big Data Thailand, 2022)

AMENEULIANIZVDIAGITRYA
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1) foyafigndaiumuiidenauls (Subject-Oriented Data) Toyalundstoyavzgn

o w 1

Ausaz@ouleeng “dideviegsia (Business Subject)” Mneaillouasiinuddgynonis

o

| Ly

WHUgIna Wu USenenandua wilnnunegitiesiudoyanmsuandua n1sugdua msds

9

hONM

'
[ @ a 1% £ v a 14 a a

1 nMsdnivadudidnadsdudn uasdu q deyawmailasiudeyanluiidoniegsiad

N
De

U

dAyresUTEnazdmadenarinls-unyuvegInaty 9

2) Toyanignsinananvaneuastaya (integrated Data) Tunisas1adeyaidanagng

Y
nesedeyaliiinnuasuiiuanysal enadndufiveSenlddeyannvate q wenndadu
lngdayaninanualeszuuenddrinnuuaniiuluFewwessuunsdnnisgudeyanly
sUuvresiludeya w3ansdnnudeyadiudos 9 uasuonnaiadunig q A8ANULANAIS

a Y v v P ) A a Ao
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ToyaLieafiu



3) Jeyaiivaiiosiurdiaatsng q (Time-Variant Data) N15dnLiudeyaresszuy

o A o ] v & v & ! v A A o [
n1saiunuazinisinudeyaiiudagtiuuiniiu wu seuudyduessuiasniinisiiy
Joyaseniupundetagiuveadydgnd szuunisdiduiasinisiiudeyanisddudass

gavesgnAtsenils o WWudu uwiludiuveeyaluadstayaiivinnisass/dnn3eudeya

D

a 1 =

Fanagnsinedrewmasylilunisiasiendeyaluvaty q uwdyy wu gldaditeyasiaaey

9 Y

o—

v X a v Y ' v PN v v Y & = 5%
Aoen1sgluuunsteduivesgniusazsielaedeyaiflfaulaazlildduiiswadoyanis

¥
[ 2

FoAUAIATIAIGAVRIRNATLAaEIIEINN widzauladeyanisiensiney q niinley
Adsdayassdevinniudeyaiiulagiu uardeyadounds lneflidoyaununaidiun

Aetes Fansiiudeyadnvaslazdilidldaiusansvinnudsusuasdeyase

AAEN 9 1A

4) ayanlaiildeuudas (Nonvolatile Data) svuun1saiusuazeyey 16 lig 4
a1unsaviinissengteya Wiindeyaadugiuteya avdeyaadlugiudeya uazdniandeys
19 9 10 Feaganansaauiiunislann 9 nmsvihou uiludiuvesadsdaya nsvinuasiy

NNSIFeNVTeanadayafiReIN1TIigUNEININTTUUNTANTUULAZUNETYARY 9

Y

1%

MndurseinsTaivlayaatlugiuteyamebidliausadenlitoyadniunsiasz

Ag o 161 (Suwiu, 2014)
Uszlevivasszuunastoya

Ineiluudadeya Operational Database 9giiudoyaluguuuy Transaction
A o ¥ o w & YA v a =3 o

Systems Wladianusesnislunisagihdeyamartuanldiedislunsdndulanavdssauiu
Teymisina 9 wu nsendeyarngudeyaruiningdmatt dayaivwuudunsainty

o 1d td' £ 1 dl ¥ 14 1
wazn1suauadusuuuiinneds lifinmswasundasuainuienisvesly insuauss
ANNABINITYRINTARaUla iInsedeyaiiauduiusuuutudougs Fadeyaiinissindiain
A13evane o As1eEnTNiy ddeyadeundies deyagndniuwuunszaredeindenis
Senld wazidenanlunisaumdeya A1nguassadenand vilvadaeyagneeniuuliiinig
movawsanuluguiuunmsdndula nsuengiudeyasenain Operational Database wazifiu
PoyalugUresoyanin1sinsien lnemsiiaseitudesilivaieili deyaviinnugnaes
= a a o [ o ! v a g a X [ o L 74 s
fUsednsan dnsunisirludrglunisdndulasinsidelu nisdnviadedeyaasd

¥

anuddndulusunan insiedagtuidlduazduimsnuvemihsnuluedngsiig q
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Sudanudilawaglvauddyiuteyauiniu wasisunseniniminiideyaunias e il
W lRan UM NS OIMAN T TNTIAAT ULV LI B UNT08IANT ARIUILAYINUNUE MU

s 9 WlAlueened (saharat, 2560)

[

Usglewiives Data Warehouse aansadiuunlafude o fadl

1) vhnmsmusndeyanfinnududeuliiesonsiniu
2) anunsatveyaunldliegaiasiuazgndes
3) Pelsuasanuiveunansluens uaratuayunsinaulaliinUsednsam

4) aswnulifFeulumsusdutesysuuinszuiunsmegsnalilanusagatu
anlnenssuvesndetaya

aonUnenssuvesndadeya (Data Warehouse Architecture) 1ulasasnaunnsgiui
atueitesAUsENRULATANUANTUTIENIRAUsENOUAY q NillussuuAietaya T
niNvedusareAUsenauTaIsEUUARItaYs Felaeviluu Adadoyauragseuuanvaul

sUnuunldmieuduld weldmangauiuesansiu o (OW, 2559)

Data Sources Staging Area Warehouse Users

o
]

Operational

System [ Analytics
S
S -
u = Metadata ==
b
e Sy ST =
bt S E = =
Operational ‘s o Reporting
System Summary Raw data

data

L) =

Flat Files Mll‘llng

gﬂﬁ 1 Data Warehouse Architecture
fisn: https://panoply.io/data-warehouse-guide/data-warehouse-architecture-

traditional-vs-cloud/
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andnenssuvesndsteys Usenaulumeasiusenaundfey daseluil

1) mﬂﬁm%ﬁaga (Data Acquisition System)

[y o o

sgyhnihiidugsudeyanuiainnieuen dslunfdmnesiuiadeyaiiunainaieuen

Y

D J

aafnsuazn1eluedng (uisguenssuuadadeya) deyaiinne 9 wardonaiveglugduuud
A9y wazdeyavzlasunisamisasuanugnaeslutudunsunazdsludidiuiuiniey
‘i’f@ga (Data Staging Area)

[ '
v v

2) WunnYeya (Data Staging Area)

sgyimifduwaiousuaaninsvetaditeya Aezvimidmduiinnuaznsions
Toyaluseaziden Weaveyaruaindiuteyadundedeiuninteyaudd Jeyaninegas

gnanliunislaenssulun1sfiisendn “ETL (Extract-Transform-Load)” tiievinlideyatiu

Y

wiandmiumsinluliluadsdaya Fenszuiunisi avll 3 Juneuiieiufe
& = v ;oA v Vv
- Extract {Wunishsdeyadiunazldnuinunaadeya
- Transform \Jumsuladlassadrsvesdayadumsliogudnuadeaiuiulanems

- Load \fumsihdeyanviuilaeulassasaududnguatems

ETL PROCESS

Databases

ROBMS/NoSOL ]
Files |
CSV/JSON/XML... I:I
Extract CD Analyze
Saa$S Applications  __| O mml I
REST APIs Transform
Application Events STAGING AREA DATA WAREHOUSE ANALYTICS

Webhook

gﬂﬁ 2 ETL Process

fi: https://rivery.io/blog/etl-vs-elt/

3) ﬂé’ﬂ%’ayja (Data Warehouse Database)
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gnliienisduiindeyasie q n9ndudmiunisinsisvideyavetesdns

a

nszvaumsdmlngiiistulunisiannssuundstoya axligauszasdiioniseanuuudoya

9

nelundataya
4) pdsloyavunnidn (Data Provisioning Area 38 Data Mart)

viuthilunisiuduiin deyawasnadnseng 4 nTndudmsunisimseideya

'
= v [V 4 =

Fedoyasnaditeya svgnatazUszinanaudidmaniliuniulinanduisyn dalasas

Y Y

'
=

Joyannavziidnvaznadendsivluaddoyaniontaasiu lassadaiumunzandmsunis

Wdayaluldiu wu eglugusenumse Tuguvesday (Jusu
5)  dwuunanmasiagltery (End User Terminal)

@ a o Y e v Ay v = v 13 =y B v v A o
Judwinimihnaseteyailagneseuliluainansy viewliwsluadedayaliiot
Hagnsnlddmsunisiasiedeya Tudiuaniasiogldau IngasilinToslonsassuuini

Wieans89u Jeenaazidu Simple Reporting Tools %38 Multi Dimensional Tools %38

Data Mining Tools
6) deyasiuredeya (Metadata Repository)

& A o [ =3 ¥ | o & o [ o
Huiiuinlddmiuidudeyasiia q A510udmsunismugumisvinuazaiugy

Toyalundataya
Tassadevesndadoya

N1508NKUUTEUUAITAUM AN ENITUTENIaNalelas1gieaulatl (Online
Analytical Processing) a¢lduuuinassdayanisenituuudnassgiudeyauuudanlamuty
(Multidimensional Database Model) wuud1aesuain1sUssutanaldaiineioaulatingy

o v a ¢ = = = Y cala ]

inludnuazredAld (Cube) FuuSeumilouiugugnuialfiilyuueaInvaly uaavyuues
v liiansauAudeyalaviainvanedii Aduseneumediulsenauiuguiiddsy 2 duu
Ao M197190F LaLA19199BL9939 NSHANNEIUVDIRARNG 9 VBIAIUILTIBAS1HASNS

wanvaneguLuule

Y & a I3 A& v A v ° a ¢ @ v
A1519UBLYIRTY LUUANTNNNUYBUANIABINITATUINIATIEN L UUUBY ﬁ mmm%

Y

MAUANDIUNIABINTG
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& a v =

151986 Wupsaiiiulifvesteyaielinouray lnewansdayaimduainumng

Y

Yossaneglunsedeiins wedirelumsdudumeaeiuievessiaildlunsslomanss

v v a

MITLunanvuzremuUTIaIgIuteyaLuuiaAlamuty wiseenidy 2 wuuAs

a

1AS9A519MUUATI kAL 1AsIas1awUUNaniing (Snowflake Schema) Tun1sesnuuu
LuvIaesnaedayatiudiniimunnuduRusTeInn 1 2 Ussaniiluwuunionis

= =~ ' Y % a £
VﬁaLL‘UU‘V]'UQG]@ﬂ'GjiIG]']QJWaﬂﬂqiaaﬂLLUUiqusﬂaﬂua (LLau‘UizaWﬁ, 2565)

Star Schema (IAssa319uuni)

b4

Imqa%mwum’gL“ﬂumiLLamgULL‘U‘ULﬁ?jﬂﬂiaa%ﬂmamiﬂzﬁﬂizﬂaumasﬁamaﬁlﬂu

Y

'
¥ = a U

Toinaassdnivaglunsnederianss duuuandliigananaisuardousedoyalfzdnive

q

e

54

L3 [ v 3

Tun151905 Feosafifaziisnuruwirlanls wazazdfdndunusludinisetoinaasuyinguy

E%
S 1

Tassasrswintazreiiuarnuisrlunisdusudayaiinsainaudunussenitamisela
u

JULDU
Star schema

Product ID —* Time 1D
Product Name Order Date
Unit Price Manth
FACT TABLE
Produet Line Quarter
Product ID
Year
Time ID —
Pramation ID -
+ Customer D
CUSTOMER DIM PROMOTION DIM
Revenue
Customer ID — Promotian ID
Units Sald
Narme Pramo Marme
City Ad Type
Zip Coupen Type

Price Reduction Type

5U7l 3 Star Schema (Iassa1auuuam)

fan: https://www.databricks.com/glossary/star-schema
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Snowflake Schema (IAs9a¥ 19 UUNANTN)

lassadanuuindndiug (Snowflake Schema) 1unisuaniguuuuidalaseadamig

a @ ¥ a LY

nssnednuwuunilanuszneuiedeyaiidunisstanasuazdoyansadifwuiediv

lassadiauuunig uanis1efifasdanududeonuintuisdesdaiudeyaiduaidudu

[ Y

(Hierarchy) Aeagilnsredifldlalouselngnsatunisistoiaasusazianuduiusiu

M13198RDY
time :
time_key item
day e J item_key supplier
day_of the week s, Sales Fact Table o item pene Supf:)ﬁer key
month 5 ; 1 ' | brand | supplier |
= * R pplier_type
quarter time key type e
i item_key supplier_key
) branch_key
““‘ 1063[101‘1
Sranch & location_keyss.. :
3 — & location_key
branch_key .
branch name units sold Sreel
i 1 city_key, :
branch_type dollars sold o city
= ‘city_key
= avg_sales ity
asure state_or_province
i : country

U7 4 Snowflake Schema (lassasnanuuinaniiae)

fian; https://www.msbiguide.com/wp-content/uploads/2012/02/snowflakeschema.jpg

2.2 WUIAALNYINUFINADIRILE (Business Intelligence)

Howard Dresner Tianuviang A171 §5738a3ue (Business Intelligence) %138 Bl

Tilugadiuvee A.A.1990 91 MaNedis "YATeILUIAAKAENTEUINTIALNALTALINTEUINNT

LY d‘

Andulavesgsialagandedeyandudomassangudeya” Fddugatiunaluladiignuiuly

Y

¥ = o

dmiuiaun Bl Ae adweya Juilmiamalulagnviiliesdnsarunsanaumaiy dadula
wardnn1slaegagnananaiug dinsiavisenulugdiuuiig o anmsideyalugiudeys
uwagadadeyadnuiuiiniiedislunisiany uinisauluesdnslaegraiussd@nsanuag

ATINIUANABINTITVBIFLY 1Y TAT1ETUAZITUNUATITVIELINB YT UY0IN19N15TA
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AnTentadeninansenussyanvedun wenIINUTITITaTUALUTEUUNTUTMTNULAY
nsUsziliunan1sALidunis (Corporate Performance Management : CPM) 8ngae Tuadn

o

J8UUTIN8ARseegninUssgnaltivesdnsgshavunluywiniu wesndialddneluns

Y

amuuaaiunisiagwnn wiludagduszuudenangniuidszendldaulugsiavuin

Y 9
[ '
= =]

nasuazILIABNUINTY Weosandailddnefianatunn Usznauiuszuusnananndgaauivi
Tgsfaanusanauwunsaniiunismn o degdivszdnsnmaueiananlad Bl nanewdu
<

w3esilefisnfuaes CEO (Chief Executive Officer) whag CIO (Chief Information Officer)

lunnesAnsgsa yawiuves Bl fie

1) Waomielaedlilisniudodamuifugndoya Wedlfidensronsiideanis
WSEUUITANTaNARRaENSLANLABINNS

2) deyaimnugniesuiudy isiaansalideyaiioativayunisdndulaldedne
UsgavsmwibiinenulaiuSeuguusluganagns

3) aunsafideyaningiuteyanazadsfeyaiinarnvansienielunaznisuanin
nsiengilalaglddududeaoulusunsunse Coding Wi Excel Access
SQL Server wag Oracle usu

4) anunsathdeyaiieglusiuvuvesmsdlulfaululsunsuiiamisadiuia

e13 @599n319Se Chart taviuil (wiadnduasiasdu, 2554)
29AUIENBUVBIgINTIRRTLY Business Intelligent

Usznaumiglaseainadeya 2 wuu Ae Adsteya (Data Warehouse) uaznaindaya

Y
=< o

(Data Mart) uavdulszneuiiluduwmeswuiiielfatuayunisdndulaseduims Fatuneu

[

19 9 AlFlunsrunudeyariidadadeya ielilunszuiunisniegsia duvalihednua

ee

ANUUINTFIUVBY Business Intelligence

pdsloya (g, 2565) feliindunmaaiudeyavunalvguazdrdgddmiu Bl 1y

v v

Frudeyanunudeyanngudeys vienquisyaiiiauddyduuivn wu deyadnn

U o

[

% a ¢ = Y] a % ] av v v g v ¢ P
andn windme FzTuvdsudeyasig q Alaunidudeyalusiuunaiavesedns e
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v a

Audresenisdilatunisldenu venaintiadsteyadudugiudeyaiiiudeyadead was

Y

(%
LY

ToyadAgyluefn MedaanunsnatuanulasinaIusuiu Meta Data tagoe

natndeya (Meta Data) Ae Yayatngdfuadatoya wazanimuingeuniely

AdsUaYa B9 Meta Data gnosnukuudunielvigldaunsalteuadadeyalainety

= 19 o Ql' 1% Y

walulagNneideesnu Bl wmaluladiinedrdeanu Bl 9zl 3 waluladunan tawn

walulagnienuadatoya OLAP wavinilesdaya (Data Mining) uidunITaaImnalulad
< PPN Yy o = Y 4 A a ¢ v A 2w = ¥ v
ManuanAgItesiu Bl asiinatgsedu insesiladinsivideya Waliudeyalseusaguad
& o a ¢ Yy A & [ .

nuIAsE lneldia3esile (Tool) natguszinmn laun OLAP, Data Exploration way

\willaadeya (Data Mining)

2.3 WWIAANEINUNITAINU

a ¢ (Y 49’
A iﬂzwﬂwawugﬁu

[%
) a

wwIAnM e szinannindlagldtdadeiugiu iWunwifefigslnsizidadendu

o

AININUA SNTINANBUUNUAIULALIRINNITAMU kazyarvananning Jadadenugiu

]
v a

aanad lawa Jadusuntiziasugia Jadesuaniggnaivnssuineides wasladen
NeITUNaNISAENIY SINIIUEN1IRUTRIUTENHRoNUANNINE (Ra1arannIndums

Usenelng, 2558b)

[
&

W "msAesginanninglesldUadenugiu’ w3esendiy 9 31 "N5IAIILY

¥ &

Tadeiiugiu’ 30Tumsinsenin1elasygna N1IgnaInnIsy wasn1IEuIum ety

[

lumsiviunyamuviasemanning Jansouwuifin el

"A15ALATIZALATEEAR" azidunisiessiuazneinsaliuiliuniziAsugnaly
ounan suwnltusvznuayIvzay NaAsvgiavesUsemauazasugialan uenainiy
Haruludamsiinsesiiginaasugia (Economic Cycle) fudianmsasugialudusing q
LAz UleUIeLATEENaveesy Wi wleuien1sdu wleuignisnas uleuren1sinseninelsene

TMazdinansenusegsianesnuannindgundeeiiiedle
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" a I3 " Id a L3 .
NTIATIENYRANTIN" LT UNITILATIZNITNAMNTIN (Industry Life Cycle)

an1n1sudedulugnaImnIsy naenIudUIARYBIRA @11NTININALTLUIITUENTING

[
= Y

wiyiulneagnels Fsvuediutadenaisedieiisiu Wy wlevigueesiguianaglinis

Y

advayuviselugUassalunisaiiugsna laseaiienisdsuulasesssuunidvessyuia

lnssasavesgnarnssuunazUssinn {Wusiu

[ '
U s ~ =

"n3mseiusen’ Wudugavinevesnisimszindanninddiedadenugiu dadu

<9

a

N1TIATIEVINRARLEONUTENTIAITANY LAt UNITIATIEANATIAUAIN (Qualitative

Analysis) Wy Uszaun1salbazaudIefiavefusnis yaains Iannuaiunsaniu
AIIAATN NITHARN NITUINIT NITITLLATHAUL NITUSMITUAL TEUVETAUNANDNITUSNNS
WaZNITILATIZMTIUTUIU (Quantitative Analysis) F9983ATIFHINIUNTHIUNSIUDANLAE

Uaguvesuivn wethuvssinanmsinlsreiuuazsiamiulueuiag

a ¢ Y a
NN5ATIZHVBUALTIUTU

U

a

Y a I3 a ¢ v a o A A v A
Toyadelsunn WunmslmseideyalaeUsuiuaindiaeiwedials ieldlunis

]
a o

UIUBNTINANITAEIUIUYRIUTEN IR 08190y alTauSinaid Ay iamnuals

anulaneunsindulaamuluriu laun "un1siu’ uag "vanemgUsenausun1sty"

qUN15:8U (Financial Statement)

o w d'

Judeyadananiddyidamuaisvianudilaneunisdndulaamu g

'
v = a a a a

WUNTRY Ao $1891un 19Ty sULUUnEanesuIeianNTsuNIegsia 3 Aanssundn laun

v Y

NNTTUMTANLUNU NINTIUNTAMU UAZAINTTUATIANIEUYY
TngvlaunsRungasmumisvauazdsenauluaieg 3 sundn

1. JUKAAIFIUENITHY AD JUNLANIFIULNITRUYBIUTEN o vauslavaienils

¢ a

Usgnaulumie 2 dauman 9 fie dauusn dunsnd tsenuieiiumsamuluninginsves
Usniuseneulumesylstng wu Ruan gnuil dudiawnds 1w3eedns sovud 8115 AR
drufides Ao druves nlAuLArdINYIRNTU IIBNUALITULVAIIUNUINIUNUTEN

namulunsneinseing 9 duananuiasle
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2. quilsv1anu (Income Statement) Wusun1sufilideyafeifiunanis

AtuUTOIUIENTUE 1T Ez Al o lnguanssiensuan o MReavesiunalsznounis

YoIU3EN loun sanvie dunuane aldane wasils 1usu

3. sunszualuan (Statement of Cash Flow) lusunisiuiuansteyaiieiy
nszuauaniuuaznszuaiuandtevesItvlutisszaznamils Tnsuanaduunasiinn uas
wnasldluveaduan LLﬂﬁﬁ]’]Mﬁﬁ]ﬂiimﬁLﬁﬂ%ﬂiuqiﬁﬁ] Fauszneuluse nszuaiuanain
N9N55UN13ANLUNY NTTUARUAAIINAINTTUAITAMU LATNTEUAEUANIINAINTTUNNT
Favidunu Semasnmesnszuaiuanii 3 Aanssu azvhiudwiuluanvesanisiiiuiy

y3oanadlukiazy
wnsasiianltlun1siaseidayatausun

dmfunisiasendeyaldaUsunu wIesileddgndisligamuiiaseideya
Usznnilaog19iuse@nsain Ao "153LASIZNORSIAIUNNNITIRU" FIN1TIATILTONTIAIU
N19N153uEe TN TRUlA 18U ReluUNITWanINUNLY kagnsUSeULTieU

UUTEN
an5189UN1911589U (Financial Ratio)

TngUnAn1TIATIERERsIdUN19N1TRUAze R lauSEnluause  11nBeTu
WU @nIMAGDY ANEIINTanRIeUsEANS N lunsAlueu AnuaENsalunisyinmls wag

! )
mmmm%ﬂumiﬂawu \WJunuy

1. 9ns1duanInAaes (Liquidity Ratio)

% 1 a =

1.1 dmns1druRununyudey (Current Ratio) hanalyiiiudiaduaIuisalunissnse

9 9

i [
[ I o

nilszerduresuivn lngilansnisAuinmall

Aunsndvyuieu

o 1 a = !
gnsduRuUYUlEY (W) = 32 -
wilAunyuIsy

3
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1.2 §asdruiununyudewss (Quick Ratio / Acid Test Ratio) wandliiugy

(% [
ISl [ ¥ a (% 6 a

AENNSavRIUTIluNsTIsenilsrazdumeBunsndnyudsunulsanmdutuanlas
IS o (%

WD AN VAN NARDINLNDIIVBIUTEN LAlANTNISAIUIUAIT

Y

dunsndnyuiew — FuAAwnde

L2 1 a = !
gnsdmRuUUiEY (W) = < -
nilaunyulgy

q

2. ops1d@uANEINNTa (Usgdnsan) Tunsaniiuau (Efficiency Ratio)

2.1 $nsmyuieuvegnnil (Receivable Turnover) wandliliiudianuauisalu

v

NsUTMsgnrilvesuivn laeilansnisiuineall

NS 8BAVYEND

% a a U
DNTIMNUNBUTIQNNUL (ATY/50U) =~ 5
anuiladey

2.2 szpghanlunsinunil (Average Collection Period) wansiaszeznallun1sisen
Aunilveausen vilinsudnanimuesgnuil Ussdnsamlunisdaiuni wazuloviely

mslidudioresusem ieduuiunuisudesseiianulduaingnmil

.4 goilade
szgghalumsiiuni = — - x 365
gOnUNLANT

2.3 S5 myuieuresduAinsmds (Inventory Turnover) wandlilitudsninuainse
139U AN NINIUNITUSUITNITVIVDIUTEN ¥15303NUIUATINUSENAIUITOV 8 AUAIAIMNGD

v

sonluldlusseznamile lnedlansnisAuin dall

AUNUUY

snTmyulswvesduMAIrie (ASYSOU) = T o .
durpundelade

2.4 syagnaltunsueduan (Average Inventory Period) wanslmiiuieszegiand

X%
%4

USTNEUNT0V0AUALS WUAILATUNTDNIDNAARUAT K30 1UIUTUNUSEMAUAUAIALNED

Mifiasavne
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duApavdeLadey
JrezaluNIsVIedUA = - X 365
AUV

3. onsndruauaEnsalunsinmls (Profitability Ratio)

3.1 9nsnlsTuAU (Gross Profit Margin) kansteaasanansalunisviimlsidesdu
VBIUTEN (80AUIERNAILAUNUUIYFUAMTOUINS)
) Alsvusy
dnsalstudu (%) =~ x 100
HOAUIUENS
3.2 dasilsagws (Net Profit Margin) wansliiiudiaussavzanlunmsaniiumuves
UsEnlunsvimls wdsannvinsuyuenlding sauan18Rulawas
lsans
emsflsgus (%) =~ x 100
HONVILEND
3.3 dnsmanouwnunoduning (Return on Assets : ROA) uansliiiuds
ANAINIsansoUsEanininvesuseniunisuinisdunsndlininnils Inafiansuidn
gunind 1 vm ilnAanlslawile
Anlsans
a U 6
NARDUWNUANGUNINY (%) = = - x 100
Aunndvianun
3.4 SnsHanaULNUseAINTeIdou (Return on Equity : ROE) uansliliiuintu
asuludinrendves (fienu) aldsunansuununauAuinInnIsaiunisvefanisuy
lugnsrdumils
nlsans

HARMDURVIUADAIUYDIDONU (%) =~ .. . x 100
duvesriionuy

4. 8nT1d@IUAMNEINNTALUNITI5¥YU (Leverage Ratio / Financial Policy Ratio)
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v
(% =

4.1 dRTNAIUNTAURDNSNIAUIIU NI09RS1dULMINT (Debt to Total Asset Ratio)

I
Y

Ao 2 Qv 1 a
nllegvianun Faldinintuamuly

LA DA AFIUVDINLAUTINVBIUS UM BL N UNURUNS WY

(%

Aunsndvoausenuiainduniuainnisuanidudadliuviale uenand Fananeds

Y

AMUAILITAIUNNTENSENTVBIUS ENe Y

) NHUAUTIM
ORTEIUNLEUREUNINGTI (D) = T
dunswdsiy

4.2 dasrdunildusodiuvesdfionu (Debt to Equity Ratio) wanilasiasnaves

q

[unu (Capital Structure) w09U3Em tngazilunsiniudnldRunuanaieuen (313

1Y

83 WeguiuRuyuaeluvesuienesiniidadiuinla

(%

PUAUTIY

gnsduvilausediuvestienu (i) = - .
druvesieu

4.3 gas1drunNaINIsalunisanenenie (Interest Coverage Ratio) WaARIDs

AUEnsalunstsEaenileiuivesuTem

MlsNNITATRUIU

dnsauAUEIsatunsItenenide (i) = e
noniedng

4.4 snsmsneduna (Dividend Payout) wansliiudsuleuienisietuiunaves

Wuduxa

ans M seTung (%) =~ —
inlsanseonu

T IAABUABIINNTIATIERIUNITRY
1. vun 9 waginneiuraied

g & &
2. 5588RANSNUNTUILTY

¥
1 ]

3. Sy mildusiediuvesdtieiuaugiuin



22

4. FUAIAIARIFRNNRAUNG
5. AUUNTHANEITY

6. HOAYIUAUUUATLIANA

[

7. vilggyiuay
AATITENIUNALA

a '3 o a N . [ = a v
myasziladeniamaiia (Technical Analysis) iun1sAinwingfnssuvessinmiu
= a = Y o aa A o v ¢ a d'
wengAnssuvewmanluefnlaglindnads ietnldaiansalnginssunisnioulnives
v | vy Y] - v v A
siaulueuiag wasdreligamunidmgnisamuimaizan Inedayananiililunis

Baszinamaila loua seausInn wezUsunansPevieiu (nanandnnindurisssinalie

, 25583a)

Simple Moving Average (SMA)

I

WEUALRAYLAADUNDE1991Y 3aARAULATAMSA (Arithmetic Mean) tJu3s9

[ 1% '
Y o Y

Undwseildiuunavalesnniige lunisuidurtadewnaoun Istagardminlvaynei

uAinNdIAy Bvsna) sosinuviniumrun
SMAt = (Pt + Ptfl + Pth + ...+ Pt,nJrl) / n
lagfl  SMA,  fie AadeAdeun o arunadagiu
= o U
n Ao Ty
P, Ao amdenilunsain (Wu sieUavisenanaie) a Jutagdu
P A9 sienildeniglunisAuindeunasly k Amunan

(%

nsmdyude-nelagldidurnadonioun Yrwateuldlunisuvinguuesy

=
AU AB
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(%
o

5-10 Ju (1-2 dUanoA) Tdniunsamussezauy

20-25 Ju (1 piow) TdmTunsamuszezAsutialuna
50-75 Fu (1 lnsuna) Igdmsumsamuszeenas

100-200 Ju (1 ) Tgdmsumsamusseze

/NI Feyurauuan deysyruau

2 1o oy = & v o X [y = d' =4
1. TWWLﬂa@iﬂﬂa@qm’]ﬂ?qLauﬂqLaaﬂ QqﬂUUUiumeruLLagmgqLau@nLQaﬁJLﬂa@ummuvLU

Azasdnyey1aiuln (Positive Signal) @anunef wuwluNNINITLNII NIoUTUManas Nag

'
a |

a N £ ] 4 v W d’{ o (% a s a (% dy
b llllﬂ'ﬁL‘UaEJ‘LJLL‘U@QL?J’]QLLU’JIUZJﬂ?iTJiUG]’J“Uu FNMMIVHUNUDAYINAYNTICEIYNEY Y 1UUIN

Hyyaudo (Buy Signal) 13 %aamu (Buy)

2. anadeulmiluwuilinndu wareggeninduandeindouiiasviouliiiuii

wsluwndeialufianindu kagasiuinsaidua feulmiegmilaidudafondoud

P% '
U = J A

L4 é’ o a 1 U 1 d!l a 1 U o
wuldunuazalludell dnwaziuilazisondn dygyruusuiiludaiiios (Upward

Signal) dmsuyutesdienagns e Heviusioly

3. IAUSuMamadeUduARfnfauiot 1wy wilingaasisinddudeie

A A v [ Y o £ M [ =1 £ Y ! = AN
wasuLausuAmInauIuly nstrdsulmiluanwurdarieulmiuin s1anfiswalsumy

(%
1Y

vozdu lnguulldundndsiiloniaususiliune (Correction in Uptrend) Laglduaiiagg

A Ao o o Y A & [
LAABUVINNAIIUUIVLUULUITU (Support)

=

4. saadeulniegganInduAtaiy nUuUTuAIanat wavnganalduARie

¥
[y Y

= PN ! . . = Y aa W = ) =
wasufadly azdsdygraau (Negative Signal) anede Lualiufinsunieea 1seUsumvu

ALY}

'
v a |

o IS a £ [} 2/ [ o (% a s a o e’lj
1 <‘lLillllﬂ'ﬁL‘UaEJ‘L!LL'U@QL“U’]QLLU’JIU@JﬂWiUiUWJ@Q FNMTUHUNDILTINGYNT LIYNALY YU

Foyeyradve (Sell Signal) 39 218 (Sell)

5. andeulmluniliniag wavegainindudiafeindoud asnouliiiuln

wrlduundailuiianiannas uazasuwinismdundeulnieginitdurnadenioui
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Y |

wurlduviasazanfiunell dnwaziuil aienin dygrulsuiameiiles (Downward

Signal) dmsuyuteudenagnshe ogAnI (Wait & See)

[
=

6. 1AUSUAAuNAFeULdUALRAIAdauN wiliaunsansqUuly Wieeggendndu

9

ARAUAARUN LaUSUSINdUan nsedsulmludnvuzwul azvieulmiiuin snaLies

LARANAU U38USUAITUSTLaY tnenkulldunandallan1alsusiiaesa (Rebound in

[ a

Downtrend) wazidurdaindounivihminiiu uwisiiu (Resistance) dnsuyuioudanagns

¥
% 8 A

wuuUnAnily axfinrsanindesiameariusundnuaiululs ssnanadudygradedu (Buy

T o

Back Signal) (139423473, 2559)

2.4 WUIRANITANNUAENEYNSHUY DCA

nAgMEN15AULUU DCA (Dollar-Cost Averaging) vi3onagnsnisasuuuuiaieds
Fuyudunisasmusmednautuyuiviiuluudazdiswesnsamudos idesdinisamu
puuAazdsnaniinualiogvatniaue Finagnstazliadlianngmainitanduuuli
113 (Uptrend) uualiiumas (Downtrend) uagaaaitlififienia (Sideway) Fansawmu
Fenagmsuuy DCA wanzfuinamuithifinatlunsiamusnansdeanienain nagnsil
yllaidiosfiarsavimasnarfvanyaulunisasu uenani Sunungdmiutnanud
laiflennd AnuiBennng vieUstaunisalnisawusig Ins1zn1samuimenagnsiananias
ofuAiFesvessiitudmiunsamuluusazdrsnaiiity fwnnsamuiivindugn
souvesIaMsamuazhlrinasulifesiansanmineimngalunsdramuly

e

nannng Inen1samumnagnstdaunsatianaideaann1TRa TN TIm e

wianganran1samule Weasnnnsimuaduiutuamulussazdianailiiuyunisie

% '
o

NANNINGUUAININTIANAFEVRINATN FHITNTANUAINATILDTIATANNTNEgaTU VIl
anunsadedwiunihamulitesas uiddunsdliisamannindgnas asviliaunsede
1 v &( =1 Yo -«.&J [ [y & Y '3 ) Y a
mheamulauindu azmulainnsdendnnindaienagnsnisasuiuy DCA a8vlLAn
m3nszensamuluusiazynsayulasinduuedsnmdmTunTamuTiues lnenagns
DCA tludsaunsatisanauidesimilussuu (Systematic Risk) aluanudesfidana

nsgnusennuannindlunain iWeswnlunansznunieusniliamnsoniuauls wu
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nswWasunUawessziutuile niswasuwlawesszaudnsnendes wWusu (@faurdis,

159350, Uaeund, uazdynay, 2565)

2.5 LUIRAANUFUNUSTLII19AUS (Correlation Coefficient)

ISP

Correlation Coefficient AduUseanTandunus i589ntafe Pearson Correlation

= v o ¢

I 1 | e v o J U Y 1% « 9y N [ Al
WuANUNIAUFURUS TN ILUS 2 flagasinumeduanual “r’ AolduAinuiuen

famnudniusveiuUs 2 M IneAduussansanduiusaziiegsendng -1.0 auda +1.0
Tngymnnudan rlng -1.0 nangaudmnlsnaesianuduiusiulu@msaiudiy

1 ! IS 14 v v g.J/ IS o L% a a LY 1
wav1nAl r 1A1d1lng +1.0 mneanudmlUsiassdiauduiusivluiianiafediu ue

[ 1w

fiUsNaaellANduUsEANS anduiuswinAU 0 angAuINeUseaadlidlanuduus Ty

[

Tnegnslunisiuwameasdudsil

. > —x) (o —7)
V2 — 02 N (y; — ¥)?

RGN
S 1 [ a ‘§ [y [y I3
r A9 ANAUUSYANIENAUNUS

x 719 AFILUT x 4 YAUBYaT |

a

- a

AD ANLALVDIRIUT X

y, A9 AALUT v ol yavouadl i
9 RY)

y f9 Aafevesianls y

#79819 Correlation Coefficient AMuUAlAIFUUSEANTANFUNUSVDIAILUT X WAL

a1

y Wiy 0.9 ldlduuneainudn x agfiandy 0.9 wiwes y usmidunisusuenindiedan x

I ' Y o v oA = P | av Y o v i
wag y 1ndennsimaznuiigalaisesiuievasiludunse msizanladnlng 1 wilumia

YY) 1% (- U a £ v o &

a1 v Y A v ) a Y] " &
NAUNU DIAEN SﬁWﬁﬁMﬁNWUﬁNﬁWLﬂJ'ﬂﬂa 0 ﬂi?WWl@ﬂZﬂi%'ﬂﬂﬂi%"ﬂqﬁJLLa%LiUﬂﬂu‘lﬂJL‘Uu

Y Y I

WWunse Inednfean1suiatdanys y 910 x suduagieaian x wag y lUna Linear

Regression (Data Innovation and Governance Institute, 2022)
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2.6 WUIAAYDY Random Forest

(%

Random Forest (RF) 1uwuuanaad wWudnnisyiureilanusiuandulddndula

<9

(Decision Tree) L‘ﬂumsﬁ’]mmwusqmm Decision Tree a1y ¢ AU (Ensemble of Decision

¥ U 1 A

Trees) lngas1991nn15dudayaniogrsuuiianuaildnau (random sampling with
d‘ o ¥ I~ o % 1 1% a v dl 1 g Y 1

replacement) atsnasradunvudnassauldlnuunazauldnwaznligiiu lnousay
WUUI8093giinsYuIeNg FawaannisviueuessauliilnazAuazinnsimaidennans
° av v a aa X a \ . & . av Jov
Mweflasun1sininuIngnisnisilizendn Bagging %38 Bootstrapping lasa1uidudild
Random forest 984 scikit-learn (Random Forest Regressor) aglanadnseanundua1niny
Wazidu dwsumsfiwmesudniusulalunisadnsuuudians Random Forest lein

- n_estimator: Tunusuldimualuluuitasinsvinue JelaeiluiiAdsnnii
Tinsviuneiug waagldnaruulunisaiuie

- max_features: Snunuvesilvengnduinasewuliidadula (Decision Tree) usiawsiu

- max_depth: Suauanutuesiulidndula

- min_samples_leaf: $1uiudayastsesdiquanliilu leaf node

- random_state: A1ildlunisdugndeyalunisinasunasyatayanadoy (35

auysal, 2561)
LUUINa99 Random Forest

Random Forest \unilslunguvedlunaiisenin Ensemble learning Afinannisee
nsmsulueafimileuiunaty 9 A5 (1a1g Instance) vudeyayaliediu lngusazasives
nswsuIsdendiuvesteyanimsulivilouiu udnensdndulavedunamaitiuinlmg

i1 Class lnugnidenuiniign

Y

N32UIUNTYINNU (Process) lumavitanulagnissiumsdndulavesiinduladiuiu
1NNIMENUINAE INAN TP AA R NLUUEILINNINNITHININTHAFUINWARWABD NS
=1

Fousuuy Ensemble Hazvhnulafvudeulendt lunagiuisudaziiazdessouiatng

Uudaszsetulinnign wilounauusazauazdeindulasmenuedinnigalaglylisy

—

Toyarnaudunisuierdeyannaudunnludinlunisdndula dreg1938nsfeivun

91UIUA1TA319 Decision Tree lagimuadtuiy Ao 1,000 A iedusegatoya lagn1s
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1%

dudeyasingne (Bootstrapping wionisasadulivate o Aulallvig1iu) 910 Data set My
Aanusdndn Wilddeyasenun 1,000 ga Aldmiauiu a1ud1uIu Decision Tree Tu
Random Forest tfiaruinmmadnsidudeyasan (Output) audildvinisiilumaiseus

(wiumuazleygrdnTns, 2564)
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una 3

TA59831999ANSLAZAISALTEUNY

UNRILNANDIUSLIRVDIRIANT LASIASI999ANT SNEULNITANLTUIUTDIDIANT LU

| o ) 1Y) aAa X Y] 2 Y &
AIUNNYIVDINUNITINRIUN LLﬁz‘fJigW%Lﬂmuslu‘fjﬂﬁguu%aﬂaﬂﬂﬂim‘NLLU‘U‘u

3.1 doyaveAns

Ly

U3en Widauinw 911n (wnauud) duuseniliewugdisnunisawuiugamu

a v

lnganzgnsuauamulunaiandnning 1o wnuNNIT{Y kazanaudeslunis

aau dielidamulszauanudisasazussadvneauinlaly

3.2 In59a31909An3

Y a
B399
|
| ] J ] ]
o . ENeILTMTUAL dhedinsnziinig L dhewmalulad
Hne1Fn19gnen .. _ Nneiinyanis Ny
AL AU A1IAUNA
eI A el H ' A a Y o &
I ! mhgauinedesiulasanisi
) 1

1%

Utmiinsusn Uz iauuinvey fil

1) fuIms Tt @JLL@%U@WU@‘Uﬂ’]iU%WﬁU%ﬁ%V}gﬂwuﬂ

2) Feuinisgné Snhil Sunishnsieatngnén Tideyatignénasuniu oy

3) dheuimsuazifungunas v fmusunuimviilunsufoanuli
gneasliidnsianguuneuazngsuidey

1) fhednsginsamu S Jesgiuismdnnindiiteliteuatugnén

5) dhedyTwaznsdu fnthi sonluudont Sutsy wardnumsituvesustn

6) fhomaluladansauma fuhil senuuunazihdeyailsandieiinsizinng

amuaansmaivelidesdenisidnuy
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3.3 NIANTUIUYIIDIANT
1) delineinsamu $IusdeyanamsRuaneaavanmsne
2) Peyan N ISRUNMIATIEIRUALTUN AU TAT1ENIUNTRY Waglar1AdY

WALNSAUVDIANNTNE

3) ddeyailaanmsiese dwielvidewmalulagansauma eliusnsgnailunis

Tanu

3.4 Ugyninevulutagdu

'
[ L3 =

1) msiususndeyavesuisnaangidoulunatandnning el insie

3

1%
=

dmsusinduleamu lieglusuuuuindeutunisirssitugmsodusuuuud
wnliusznaunisindulaamuliegiawmunzay

2) Lildiuedeadlefidrsiianzinisamudmiviiaszisafimunzauyes
nanNnIng

3) dalimelnsendeyavecussmaamedouluvanedia vilvinsdndulalunisamu

Taiuaiuen
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uny 4
ASNRIUITSUUIY

[y

Tuuniind1ifestunounng 9 vaansimuilasanisiay "aditeya §3nadansey uay

Y

=

N15IATIENUYATUEAIYaeINAAIUS YA UNTITAMY" Tngenatan1sinsIswseuy

N1T99NLUUIEUU WaZNITHAIUITZUY

4.1 AMENURYDITLUUNU

[

dnfunsaineTenuIliuuaN 9 uazuaninateyalag szuvansaumMANRINTUL

[

GGGV EIEND!

1) miam(}iaﬁwﬂﬁz’f (User Interface)

v E 24

fimseenuuudmfaseiuglinuluniseenwuusasnmiieligldauaunsaldney

Y

| [y

fuszuulanumiudesnisedediusednsain niseenuuudiudadetugldauwuunsiiin

%39 GUI (Graphic User Interface) 3jaitiun1sufduiusseninauyudivnauiinmes wazdl

LYLEAIEA T INg
2) msysannsteyatinieligiudeyaisieniu (integrated System)

SEUUNTAUITULNITTIUTINTOYAINLAUNAIN 9 MAeITes Inedoyanlaiuiazgn

[ <

v & = ) v & Y = ) ~ v
"\]@LﬂUiVLUUﬂJ']GﬁEWUL@IE’J'Jﬂu LLagﬁ]mLﬂUlﬂuﬂqum@%aLmﬂrJﬂu LW@@’J’]@JQﬂW@QLL@%@W@?WN

1%
CI 4

£ [J 2/ a ¢ v < 1 = a a
Tdourestoya vihlinsiwmmeideyailulusgaiusz@vzam
3) nseaniuulviazaIniudlya (Inquiry and Report)

sruuiiaunladawseusigaulurainratesusuuiiladeie g ldauaiunse
Iasgideyalavainvaneyuuedluudazils uonantudanunsa Drill Down wag Row up
iandeyaluszaunie q laamuaudenis wazanunsaidsusdas i an Ianldluusaz

sneaule

4) nmsafregunvusnuliiianudangu wazvatnvaneiiienisiaszideya
(Flexibility and Diversify)

szuviitieiiasgiteya wazatuayunisdndulovesfuims uavanunsauansua
mseseilusuivuiidilaldie aunsauanmaldvainnateyuuedlagainsndnyi

FIENUAUANINABINTVRR LTS wazuanwmadnslusULuy wiugl vionsan iivelviguivig
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anunsnidlu1glun19979uN USH159Rn1s NSNeINT waznISAMIUIUAIUANN 9 VO999ANT

Tomsngauuniu

4.2 5192 RUAVBITZUUIY

[
Y a

15915 “Adadoya §3M989a38Y UAaTNITIATIENTOYATUAIDIgINAMAIUTNY

De

AUNTAU” Usenaume 5 svuuges 1518azidenvasufngssuugey Ml

4.2.1 szUvAAs1zEnsiAulnuasnanning (Security Growth Analysis System)
1. AINTINVBITEUU (System Overview)
szuuiiaglilon fudmahelinsginsamu uasdnasuial Tunsiesei
vannindinunanmsiiiuny wagiesgvimdnningfisjatunnudsiu veswisnannsdou

lupanandnvingniyarnaings 50 guduwsn

2. Y (Users)
1. JUIMSEngInsIeinIsaeu
2. namumly

3. ANINEUIYNS (Management Questions)

Ly

1. fuSenlavneisielatiudunass 5 URN1uun

a a

Mlsguiiiadunasn 5 UH1uaN

=p.

2. fusomlatng

Uslatenlsseviuiinaunaan 5 UMk1uan

2D

3.

USENA TN NTLhARUAAN AU ALTUREDR 5 UNN1LLN

2D

a.

5. fugvlathailianuddyfunisddugsiefisjaduanudsdy
4. WAYUBIANITILATIEY (Analytics Dashboard)

1. WABUBIANITIATIZANANNINENIUNANTALTUIY

2. upruennTiassimdnningiiyatiunudaii
5. 4@ (Dimensions)

1. #Anan (Time Dimension)

finsdadifuturesnsineided
-

- lmsuna
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2. Afvsemaanziloulunainudnnsng SET 50 (Listed Company Dimension)

v o w

[

o [

IN15RAPUTUYDINITILATIZNAAL

=~ a o I
- YBUIVNINLLUYU

- UsslavgnannIsy

6. AA (Measures)

AN5197 2: ANIAVBISETUUIATIZUNISHULAYBIRaNNSNE

LY

~ | (9]
Fanmwlng e dn)

Aoy A Fomwdangy (miaeia)
1 Revenue Total Revenue (Million sela @uum)
Baht)
2 Netlncome Net Profit (Loss) for the ﬁﬂi’qv}% @wum)
Period (Million Baht)
3 EPS Farnings Per Share (Baht) | Mlssioviu (Um)
4 OperatingCashFlow Operating Cash Flow NIZLANUAAALTEUU
(Million Baht) (AU )
5 GHG Greenhouse Gas (tCO2e) | USunainisuaneing
[FauUNIzaN (MY
Asusulaeanlys
Wiguwin)
6 GHG_Target Greenhouse Gas Emission | WUwianguasusununig
target (tCO2e) Uanieisaunszan
(fuarsusulaoanlyn
Wiguiin)
7 Electricity Electricity Consumption | USunaunislaluila
(Kilowatt-Hour) (Ala¥ms - 2Tu9)
8 Hazardous Hazardous waste USUNVELaZURILEY
(Kilogram) dunsne (Alansu)
9 Employees Employees (Person) IUNUNINU (AL)
10 Remuneration Director Remuneration ANBULNUNTIUNIT
(Baht) (Um)




7.

£
Y [

T TANANITAAUNITHARN (KPIS)

(%

Y o
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AN 3: FTIANANTITALTUNITNANVDITEUUIATIZANTTIRULAVDINENNSNE

any fi¥ananisdduniavdn gnIAuIN
Fenwdanguuazaiuing) miheTn)

1 %ChangeofRevenue (5181008990 — 518laUnew) x 100
nMswasuwlasveseld Geeay) seladneu

2 %ChangeofNetincome (Mlsgnstiagtu - dlsguslnew) x 100
msasunlasesilsans (Gesaz) MlsansUneu

3 %ChangeofEPS (flssioviultagUu - Mlssieviulinaw) x 100
msasuulasesilsieviu (Gevas) Mlsvieifulnew

a 9%ChangeofOperatingCashFlow (nativanimaunilUaydu - nesualussiniium i nen) x 100
mM3wAsunUaeensyuaiuansiiuau nasuafusnumion
(Sovaz)

5 GreenhouseGasDiffTarget (tCO2e) Usinanisuaseingiseunszan - Wnung
NaR199eIUS UM TUaRYAEITOUNTEANTIN 3USIuNsUao AT UNTZAN
Wisuiumune @uaisusulaeenlen
UL

6 %ChangeofHazardous (USunauvesuazvosdedunsieUdagdu -

N9 UA8URUAIYIUSUIUVTL LA VDAY

dunsY (oeay)

USunavezkazupddssunsietnau) x100

USunuvezhazvasdsdunsietneau

Time Dimension
PK TimelD
Year

Fact_ESG
TimelD
CompanylD t -
GHG
GHG_Target
Electricity

FK

FK Quarter

Hazardous
Employee
Remuneration

Listed Company
Dimension

> PK CompanylD
CompanyName
CompanylIndustry

sUN
Y

8. Imﬂa‘ﬁaaﬁawmﬂﬁa (Multidimensional Data Model)

Fact_Financial
Information

FK |TimelD

FK |CompanylD
Revenue
Netincome
EPS
OperatingCashFlow

5: lnadeyavanelifvesseuuinsgvinisiulnveananning




34

9. MNNVBIUIMT KW UAzUAYUBIANITIATIEY (Management Questions,

Users and Analytics Dashboard)

M5T 4: AMUTEIEUIINS JY uaziavuainn1TinTIEivessEuUATIsinsiulaves

nanning
ANNUVBIEUITINT A WATUDTANITILATIZY
(Management Questions) (Users) (Analytics Dashboard)
fusnladheiiseldifutuneon | 1 fuimshedenei | ussuednnisiinssh
5 ks QREGNIY NANNTNINUNANTT
fussnlathedinlsgvdifintu SRR PR
@ 5 YikLN
fussnlathedinlsteruiutu
faen 5 k1w
fiusdlathefinszuaiuan
suflunuiintunaen 5 Ui
31
fusdnlathailimnud iy | 1. AUSSENEATIEY | uasueiANITIATIER
msAfugsRafisjaiunudiiu | nisawmu vdnnindaiuanudsdu
2. dnasuinly

12
v Av o

10. LABUDIANITIATIZY AR AT Tanan1saLiusnunan waglia (Analytics

Dashboard, Measures, KPIs and Dimensions)

[
¢ 1w v v o

A519% 5: UATUBSANISTIATIZA ATTA AT TANaNISALEUUNSN LaglRveeseuuns

AATLAN AU AVDINANNSTNE

2

LAYUDSANIS AN T TANaNIIANTUNUNSN 1%
AL (Measures) (KPIs) (Dimensions)
(Analytics
Dashboard)
LATUDIANTT Revenue %ChangeofRevenue 1. d@nan
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2

LAYUBIANTS A AT INNANITAMRUIUNGN 16
AL (Measures) (KPIs) (Dimensions)
(Analytics
Dashboard)
WATERUSNSNE | Netincome %ChangeofNetincome 2. 1IfUTEnan
NUNANS nedeuly
EPS %ChangeofEPS
ANTIUIY AAAWANTISNE
OperatingCashFlow | %Changeof
OperatingCashFlow
WATUBIANIS 1. GHG GreenhouseGasDiffTarget 1. ddnan
UATIINSNNINEG | 2. GHG Target 2. AFUTEMIN
VHIUUATIEIBY | oo o dous %ChangeofHazardous nzdouly
AANNNANNSNE

4.2.2 S2UUNATIZARANNSNIA8ATIEIUNIN5I8U (Security Analysis System Using

Financial Ratios)

1. NINIINVBITEUU (System Overview)

& Y a { a ¢ 9 o a ¢
szuuilavlilog guimsdhedinsiginisamu wastnamumly lunsiinses

PANNSNE HIUDATIAIUANNARABILALAIUEIUITALUNITVINLS WALIASIETANTNNSNIN U

gnsrdiumuansalunistisevesusenaansdeulunaiandnningNilyadnaings 50

DUAULTN

2. éﬂ"if (Users)

%

1. HU

Y

Y

2. naaumly

M15HeATIEINTAINY

3. ﬁﬁmmﬁﬁmi (Management Questions)

'
aa v 1

1. Wlatwnidnsdiuanineaesgenitusenlugnamnssusieiy

2. Uswlataiflszeznaniuniidesnitusevlugaannssuieniu

3. vs¥nlatanddnsidruanuaiunsalunisinenenidegainiiuse¥nly

QAENVNISUAEITU

[y

LY [J

4. vsdlathaiignnmlstusuasnitusgnlugaanvnssuieaiu
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5. wnlddnnlians wazdnsmanauwnugieu lunisussdiubenamu &

Uelaneunamu

4. WATURIANITILATIEY (Analytics Dashboard)

1. LATURSANS AT ISV NNS NI NIUDASIEIUANINAR DILAZANNAILNTAIUNNT

Pimls

2. WAYUDIANIT AT IEINDNNITNINUDATIAIUAINUEIUTALUNNTNTE

5. 46 (Dimensions)

1. #6an (Time Dimension)

[

IN1599A9UTUYRINITIATIZNAAL]

-9

- lmsuna

2. Aavsemaanzidoulunanndnnsng SET 50 (Listed Company Dimension)

[
v o w W

IN1599ANPUTUYRINTIATIZNAAL]

aUSENIANLLlaU

A
- %
- UslAvgnaIvnI sy

3. NRGYNTIN

fIn159nan

v A

- YRUNYIn

6. AIA (Measures)

[

AUTUVBINITIATIZIA

a10u AN Fon1wdenge Miqedn) | Jaarwilne aedn)

1 CurrentAsset Current Assets (Thousand | @unswdvyuieu (Wu
Baht) UN)

2 CurrentLiabilitie Current Liabilities wﬁjﬁumuﬁau (Wuum)
(Thousand Baht)

3 ProfitBeforeFinanceCost | Profit (Loss) Before ﬁﬂ‘iﬁauﬁunumﬂmi
Finance Costs And RulezAltanen1tu
Income Tax Expense 10 (Wuum)
(Thousand Baht)

il FinanceCost Finance Costs (Thousand ﬁunumamiﬁu (WU

Baht)

UIMN)
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a19u AN Fanrwdange Muaedn) | Fantwlne (iuaeda)
5 Revenue Revenue (Thousand Baht) | s18lé (Wuum)
6 Cost Cost (Thousand Baht) AuUNU (Wuum)
7 AccountReceivable Account Receivables Qﬂwﬁmiﬁ’l (Wuun)
(Thousand Baht)
8 ROE Return on equity (%) ONTIHANDULNUL DBV
(Sovaz)
9 ROA Return on Asset (%) NARBULNUINFUNTNG
(Sovaz)
10 NetProfitMargin Net profit margin (%) 5@51511’5?1'1/1% (Sovag)
11 DE Debt to Equity Ratio Snsrdrumiaudeny
(Times) (W)
12 PE Price Earning Per Share omssAlanenilsne
(Times) W (1)
13 PBV Price to Book Value gnIIEIWTIANUARBYAA"

(Times)

WunaUed (i)

v

o (Y]

7. P IANaNISALIUNISUAN (KPIS)

(%

AN 7: FTIANANITALTUNISRANYDITEUUIATIZARSN NS NP 1L DNTIAIUNIINITEU

a1au FriiSananisafiuntswdn gnsALIN
Famurdanguuazaieine)
(Ma83n)

1 Current Ratio (Times) Aunindvyuieu
NIAUANINAFDY (1911) silAuvuion

2 Average Account Receivable (Baht) (qﬂmﬁmiﬁﬁlmmaﬂﬂqﬁu + Qﬂmﬁﬂﬁﬁﬁlmmaﬂﬂ'auuﬂw)
Qﬂ%ﬁmgﬂ (U ) ?

3 Account Receivable Turnover (Times) | 1elalasunatiagiu + 51616l 3 lasinaneumii
Snsdumuisugnuiinigén () gnviiiady

a4 Average Collection Period (Days) 365
sepznafiuniiade (Suwiu) Snsndumyudougnuiinisén

5 Interest Coverage (Times) MlsnawsuyunnIsiularalisne8Rula
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a1au P ianantadiunisudn gnsAuIN
(?iammé’anqw,azmmlwa)
(ni83n)
fnTduAUEIITalun1I9NY AUNUININITIRY
monide (W)
%Gross Profit Margin (5289 - Aunue) x 100
Snartlstusiu (Govaz) 51eld
ChangeofROE (%) gnsmanauLnuEneviuldIgu - 8951
MsAsunUaseSmT AR ULLY Hanauwugtevulneu
nevu (Sevaz)
ChangeofDE (Times) Snsdumiausonudiagtu - Shadu
naiABuuUastesshmduniiause nilAusenuiieu
N (1)

8. Iumasﬁagaﬂawﬁa (Multidimensional Data Model)

Fact_Benchmark Time Dimension Fact_Financial_Information
FK [TimelD PK TimelD - FK |TimelD
FK |BenchmarkID - Year FK |CompanylD
ROE Quarter CurrentAsset
ROA CurrentLiability
NetProfitMargin ProfitBeforeFinanceCost
DE FinanceCost
PE Listed Compan Revenue
PBV Dimensic?n g Cost
PK CompanylD AccountReceivable
Y CompanyName ROE
Benchmark_Dimension ‘ Companylndustry ROA
PK {BenchmarkID NetProfitMargin
BenchmarkName DE
PE
PBV

JUT 6: lumatoyananediivedssuuiAs e inannIngmesnsadIun1en1sRu
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9. AMNNVBIUIMT KW wazuATUBIANITIATIER (Management Questions,

Users and Analytics Dashboard)

PN 8: MDVBEUIINT KT UazuauuaiansiaTsvivesssuuiinTeivanningany

DI IUNNNTEY
o Y a ¥ 4 a 4
ANNNUYDIEUINNS KLY WAYUBIANITIATIEN
(Management Questions) (Users) (Analytics Dashboard)
Uenlatenildnsdiuann 1. JUSMNSENEATIER | WATURIANITIATIEN
AdRsgInIUTYlugeamnss | MU aNNINGHIUBNTIE AN N
Wweuy 2. dnasnuinily ARDILAZANAINNTOLUNTT
Usenlatheaniignsmlsvusugs vl

niUsEvlugnaInnssuReiu

mnlignsilsgns uazdns
HamauwnuRneviu lun1suseiiu

A a a o Y a1
bRNaINU MU?UWI@UWQV]UW@QV!U

Ustvlatheiiflssoznaniund | L gusmshedesest | uaguesanisiasien
wagtouniusevlugaaivnssy | N1sasu NENNTNINUBNTIEIU

Wwenuy 2. dnasnuinly ANLALTaluNITTITE

USelaUnanilonsnaiu

rmanansalunsdenendeg

niusenlugnanrnssuiedIny




£%

1w Y o
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10. UABUOIANITIATIEN ATA FTianan 1sALdUuNUMan wagdld (Analytics

Dashboard, Measures, KPIs and Dimensions)

1w Y LY

AN 9: LAYUDIANITIAATIEN ANIA FITIANANITANRUINUNEN WALIRAUBITLUUIATIEN

PANNTNEAYTNTIAIUNIINITAUY

LAYUDSANISTIATIZH

(Analytics Dashboard)

AR

(Measures)

o [

AIVIANANITANTUIIUVAN
(KPIs)

e

(Dimensions)

WATUBIANITILATIEN 1. CurrentAssets 1. Current Ratio (Times) 1. fifnan
RaNMSNEHUSNI1@IU | 2 CurrentLiabilities | 2. Average Collection 2. ARUTENIN
ANNAADILAE 3. Revenue Period ERIY
ANELNTA LAY 4. AccountReceivables 3. ffdaTiy e
mls 1. Revenue Gross Profit Margin

2. Cost

ROE ChangeofROE
WATUBIANITIATIEN 1. PLBIT Interest Coverage 1. fiFinan
MONNSNIHUONS1@IW | 2. FinanceCosts 2. ARUTENIN
Ayansalunstse | g ChangeofDE ERI

3. fiRdwid T

4.2.3 szuUAszvnamnaila (Technical Analysis System)

1. AINIINYBITEUU (System Overview)

& [N WA ¢ @ o a ¢
szuuilagldlag fusmisthediasiesinisasmu wastnamunly Tunsiasey

nannindiduanaisindoui Simple Moving Average (SMA) kag3in1eRin1sawmuaiin

auuiUsENNYeIUsTENIanzileulunannanSnENdyarIna1ngs 50 SuFUwsn

2. ;ﬂ%’ (Users)

¥

1. gusmsihednsnerinisasu

Y

Y

2. tnamuinly

3. A9NEUIMNS (Management Questions)

1. mnldanadewndown 5 Tu dusvnlatenuiamu

2. winldenadendeui 10 Tu dusdnlatieiuiamu
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3. mnldAadandeun 30 Ju Jusenlatisminau
4. mnldradendeun 200 Ju dusenlatnanuiamu
5. wnltunsamuvesinasuusazuszianduegiels
4. LAYURIANITILASIEY (Analytics Dashboard)
1. uaguesANITIATIEinanyindidua1laaeAaaud Simple Moving Average

(SMA)

2. UATUBIANTIAT NI UYRIINAMULAUTEAN

5. 1 (Dimensions)

—_

18a1 (Time Dimension)
fimsSedsuturesmsimsievised
-¥
- lwsuna
-
2. favsvnaavziloulunatananning SET 50 (Listed Company Dimension)
fmsspdduturesnmsinsieiasd
- Foustmanvzidou
- UsslangaavnIsy
3. AnguEau

fimsdaadutuasmsinszisal
- Usztantinasnu
e JnaamuanUy
o JoAusvnvanning
®  JnaauAIUTEINe
o dnawmunelulszne
6. A1IA (Measures)

AN5199 10: A1TRYBITEUUIAIIZININATIA

10U AR Yanrevangy (Muedn) | Yanrwlne (ileda)

1 PriceClose Price Close (Baht) 51A7UA (UN)




a2

a9 A9 Fanmndange Muaedn) | Fanwnlne (uaedn)
2 TotalVolume Total Volume (Share) Usuausu (ﬁu)

3 VolumeBuy Volume Buy (Share) Ui (Vi)

il ValueBuy Value Buy (Baht) ;Juam%a (U )

5 VolumeSell Volume Sell (Share) USunauy ()

6 ValueSell Value Sell (Baht) WaA1uy (Um)

Y [

7. M INanIsALLUNISIan (KPIs)

(%

Y o

AN5199 11: FTIANANTITALIUNISUANVDITEUVAATIZUNINATA

a9y frdTananssidunisudn gnsAUIN
Fonendanguuazniwing) (Wiaeda)

1 Simple Moving Average 5 Days (Baht) 57A713Ua + s1AUanaunii 4 Ju
Aadeindeud 5 Ju (Un) 5

2 Simple Moving Average 10 Days (Baht) 57A73Ua + 1AUanaundi 9 Ju
ALadeLAFoul 10 Tu (V) 10

3 Simple Moving Average 30 Days (Baht) 51109 + 51AUANDUREN 29 U
ALdgIAFoul 30 Tu (L) 30

il Simple Moving Average 200 Days (Baht) 510100 + 51A1UANBUNEY 199 Tu
Anadeiadaud 200 Tu (Um) 200

5 %VolumeBuy USinadoswunsuiinasmu x 100
U'%mmms%aai’wLLuﬂmuﬁﬂamu (Souaz) USundeT

6 %VolumeSell USanueduunautnaeyy x 100
YSinaumsueduunauinamu (Gegag) USunuunesy

7 %ValueBuy gam%??aai’ﬁl,l,uﬂmmﬁﬂamu x 100
yarMsPwunautinamu (Sevaz) Uhinadosu

8 %ValueSell UAAIYIYTIMUNANTNAU X 100

warnsnedkunauinamu (Seuay)

YSua18573
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8. Iumasﬂjaaﬂawmﬁlﬁa (Multidimensional Data Model)

Fact_Investor
FK |TimelD
FK |InvestorlD

VolumeBuy
ValueBuy
VolumeSell
ValueSell

Y
Invertor_Dimension

PK InvestorlD
InvestorType

Time Dimension
PK TimelD

Year SR

Quarter
Month
Day

Listed Company
Dimension

PK CompanylD -
CompanyName
CompanylIndustry

| Fact_Price
FK |TimelD
FK |CompanylD

PriceClose
TotalVolume

JUN 7: luadeyavaedfivesssuuiiaseinianaia

9. AMNNVBIUIMT B UAUAYUDIANITIATIEY (Management Questions,

Users and Analytics Dashboard)

MITNT 12: AONNYDINUTIT {LY UazuAYURIANTIATIEIvRIsT UL BNV ATA

ANUVBIEUTINT

(Management Questions)

G
(Users)

LAYUBSANISIATIEN

(Analytics Dashboard)

NGANRALLARBUN 5 U T

Usdnlatneiamu

Yo a dl' ‘:1' o a
Vi']ﬂisljﬂ’uﬁaﬁll,ﬂa@um 109U U

Uswlatnamiamu

NGANLRALLAADUN 30 TU 3

Usdnlatneiamu

NALRALAABUN 200 TU 3

Usenlatanuiasmu

1. {UsnsEhelmsey
N3aeNU

2. dnasnuinly

LAYUDIANITIATIEN

o o & Y a & a
PANNSTNELAUANRRLLARDUN
Simple Moving Average

(SMA)

LUALUNN TR UYDITIN A LA

avUsennuadnals

[

1. QUSSHeATIE

&

N384

2. tnasuiily

WATUDIANTIATIEN IR

VBTN ULAUTEAYN
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10. UABUOIANITIATIEN ATA FTianan 1sALdUuNUMan wagdld (Analytics
Dashboard, Measures, KPIs and Dimensions)

¢ 1 %

AN 13: WATUDSANITILATIEN AR FITIANANITANTUINUNGN haziRUBITTUU

IPSnedaEUA1LRAsARUT

23

UATUBSANISILATIZA A9 ATIANANTITANTUIIY )
(Analytics (Measures) wan (Dimensions)
Dashboard) (KPIs)

WATUBIANITILATIEN | PriceClose Simple Moving Average | 1. {i#nan

wannSneduaadey 5 Days 2. ARUTENIN
aDUN Simple Moving Average nzidoulunaia
10 Days nannIng
Simple Moving Average
30 Days
Simple Moving Average
200 Days
WAUBIANITIATIZA 1. VolumeBuy %VolumeBuy 1. ¥5na

IR UVBIINAIULG | 2. ValueBuy 2. ffngug
%VolumeSell
Uszan 3. VolumeSell AU
4. ValueSell %ValueBuy 3. fifUSENaN
neideulunaig
%ValueSell v o .
nannIng

4.2.4 izwwﬂaaaamuLLwﬁfaLa%"ﬂ DCA (Dollar-Cost Averaging Trial Investment System)

1. AINTINVBITEUU (System Overview)

seuvilagldlag fuimsiielieseinisasu waztnamunily lumsimses

HARBULMILAINNTAMULaEAUN LAY wagdweviamulundnnindineuivamulunemusiy

vasuTenaaneleulunaiandnningnilyarnaings 50 suduwsn

2. Eﬂ% (Users)

[

1. fUimsihednsnesinisasyu

Y




a5

2. nawmumild

AANNEUIMNS (Management Questions)

1.

£ ad 1 1
WINAINUNIYIT DCA RNARBULNUITINITINNTTAINU Wuognsls

2. Wnawmuiigds DCA nansuunuaiesalannisaau Wueeidls

3. MNasuseds DCA Auyuadeainnisau [Wueesls

WABUDIANITIATIENR (Analytics Dashboard)

1.

LATUDIANITIATILYHANDULINUIINNITAI UATAUY ULRRE

2. warvasaMaTsiamulundnnindiisuivamulunemusiy

1

—_

(Dimensions)

ffnan (Time Dimension) finsdnddudurosnsinseisad
- 9

- lmsuna

=l
- LPRU

e

U

% =

UAUSENIANZLU

o

gulupainnanning SET 50 (Listed Company Dimension)
finsdndifutunasnsineided
- Fouitmaansilou
- Ussangnaunsin
TAnaeuTIL
- Fonemusay
o nowuUalveniiye SET50 INDEX
o nawulanmsing SET50

o naadaiA M 50

- yaAmINgAUgVS

6. A1IA (Measures)

M3199 14: AInveIsEuUNARBIaULUUTIRaAY DCA

a10v A1In Fonwdenge iuaedn) | Fenrwilne iiaein)
1 PriceClose Price Close (Baht) 1A1UA (UMW)
2 Security Volume Security (Shares) FIIUNSININE (V1)




a6

a19v AN Yanreeangy (Mueda) | Jenrwlne (wuedn)
3 NAV Net Asset Value (Baht) WarmIngduans (um)
7. friawanisaiunisuan (KPIs)

€

'
v v o

= a v [ a
$13199 15: AITINNANTTANUUNITRANVDITSUUNNABINVI UL UUDILRGEY DCA

aau ABINNANITANTUNITHAN gnsAuIN
(Fanrwdenguuazniulng)

(Bd890)

1 TOtalVOlume (Shares) FMUIUNANNINY + IMUIURBONINY + ... + IMUIUNANNINY

USunauiufigesi (u)

2 AveragePrice (Baht) nedadoud 1 + sietadoud 2 + s1ededeu n

= n
F1ALRae (Un)

3 CostValue Share (Baht) 31P7UA X IUAURANNITNE

WarAuu (Um)

a4 %UnrealizedPL (%) 59U n - 1A LadY

ils/vanu (Seuas)

5 UnrealizedPL (Baht) GurBnaiuiae x eUadieu n) - 1aan
Mls/a1anu (V) AU
6 CostValue_Fund (Baht) WAAMINGFUANT x TUIURUAW

Y

%amé\’uﬂquﬂ@mu (uwn)

8. Imﬂa‘ﬁagawmﬂﬁa (Multidimensional Data Model)

| Fact_Fund | Time Dimension Fact_SET50
FK |TimelD PK TimelD FK |TimelD
FK |FundID } - Year - —— FK |CompanyID
NAV Quarter PriceClose
Month Security
Day
Y
| Fund_Dimension | Listed Company
PK [FundiD Dimension
FundName ‘ PK CompanylD -
CompanyName

Companylndustry

5UN 8: lunadeyananediivesseuunaaesaeuluuilafe DCA
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9. MouYeIUIMT {7 uazuavUeIANITIATILY (Management Questions,
Users and Analytics Dashboard)

a ° Y a v s a ¢ o A
HTNN 16: ﬂ']ﬂ']ﬂJGU@ﬂ%‘UTW'ﬁ Eﬂ% LLa%LLWU‘U@ﬁﬂﬂ'ﬁ'JLﬂi']%‘ﬁ%@ﬂﬁ%‘UUVlﬂa@ﬂaﬂVJ'ULL‘U‘UEYJLQ@EJ DCA

o Y a v 4 a ¢
ATNNNUVDINUINTT I’;ﬂ"ﬂ LLAYUBINNIIIAIIS

(Management Questions) (Users) (Analytics Dashboard)

MINAUAILTS DCA Hamauuny | 1. JUSMsedinsien | uasuasan1siasien

swnmsamu Juegasls QRERNM HANBULNUINNNNTAMULAY

v om 2. dnasnuiniy fuUNULRAY
ANV UAIYID DCA HamauLlnu ' !

wagrelannisamu 1uesddls

MINAUAILTS DCA siuyuiade WU AMTIATEiaw Ul
< 1 1 v & a 1Y
NN1TaU 1Wuegals vianvineeuriuamly
NewWILTM

(%
[ Y [ [J

10. UABUDIANITIATIER AR AT TananIsALTUURan wagdld (Analytics

Dashboard, Measures, KPIs and Dimensions)

£
I v v

A1 17: WATUDSANITIATIEN AR FITIANANISANIUINUNAN LazlRVDITLUUNAAD

asuLuUduaiey DCA

UATUBSANISAATIZH AN FrdSananisaniuay )
(Analytics (Measures) wan (Dimensions)
Dashboard) (KPIs)
WAYUBSANITILATIZY | 1. PriceClose 1. TotalVolume 1. UAnan
NARBULNUIINNTT 2. Security 2. AveragePrice 2. IRUTENIN
awuLAT Y ULAAY 3. CostValue_Share neidoulunain
4. %UnrealizedPL nannsne
5. UnrealizedPL
WATUBIANITIATIEN | 1. PriceClose 1. TotalVolume 1. ffinan
avulunannsneieu | 2. Security 2. AveragePrice 2. lRUTENIN
Auamulunaanusin | 3. NAV 3. CostValue_Share neidgulunain
4. CostValue Fund nannIng
3. §ANUITM
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4.2.5 S3UUNINTAUTIAMANNSNELABLUUI1a89 Random Forest (Security Price
Prediction System Using Random Forest Model)

1. AINTINVBITEUU (System Overview)

seuuillunisWwaiuidiuuudiassnoufiamesseuslanlnulosnInn1sal

Y

[y

HARBULNUAIBLUUTIA0Y Random Forest lnglddayasimsieiuresuienanneidouly

AANANANNSNELAIUTENALNY 50 dUAULSA TUNISAINNISAINARDULNUTIUAUIAR

2. Qﬁ[,%j (Users)

vV

1. Jusmskeiinseinisamu

2. thamuinld

3. AANEUIYNS (Management Questions)

1. s mdnning 1 udimih Wuegls

2. simvanning 10 Judnamih Wuedsls

4. wan15IATIEN (Analytic Results)
1. WUUTIABINARDULN
5. wallAn193tAT1EY (Analytic Techniques)

Random Forest LﬁuwﬁﬂumjmaﬂmmaﬁSsﬂ’iﬂ Ensemble learning finidnn1snans
a¥alaunadei3nns Dedision Tree Tusvias 4 Tuaa faeTsmsduiulsuudeyanaidieatu oy
utazadmasmsai sy andenduvesteyaiithunmsuliimiloutu udlinaniehueves
Tusamaiiunfinsanerugniosian Gesm wizamn, wagia donndasms, 2561)

6. Aosilefild (Tools)
1. Python Programing Language

- Pandas
- Matplotlib
- Scikit-learn
- Numpy
7. Fupoumswaun
Funouil 1 audlateya (Data Understanding)

[d ° [y 1

1) WS vayanIwdudnsuNnas

Y

190LA8 WY AUNTBUE S1IANTA 51A1

'
a

Un A nede Suuiuioris (Jusu

2) i Data Exploration tiveviauidnlafiudeyasing 9
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3) eonuuulayanvinzaulunisdndin Model Awm51e9 19

M1397 18: Yoyanaviunldasiawuudiass Random Forest

Foduus yindaya A18sUY
Date Integer Suiigeue
Open Float 1AUA
High Float mmgjﬁi 10
Low Float mmﬁ‘i’ﬁ&qm
Close Float 51AUn
Average Float 1A RAY
Volume Integer ﬁ?’lmuﬁ:u‘%mw

Jupeui 2 w3guteya (Data Preparation)

nMswseLteyadmuTsuunensalsImvannindieiuesaUaves

Juil Tnewuudnasde Random Forest dvunaunasaludl

1) Data Acquisition iausﬁagaimwﬁmi SETSMART API (Application
Programing Interface service) Wy Jun@ee s700a s1anUn F1uuy
& 3 £
oY LUUAY

2) Data Cleansing lngnsiaaouuazanns Missing Value nsatayadl
Inconsistent & wannswENTinsWABUL AW aAMRTILT (Par) usiu

3) Data Split LﬁaLLﬂﬂ%’agaaamﬁu Train, Validation W@ Test Set

Jupou 3 AATIEAUaNa (Data Analysis)

kY

1) Busuanmsasie Sample Toyadn Data Set viavun tiolvlavoya

20N1191WIN 100 89 1000 e Alsiwiouiu auIuIu Decision Tree

[

Tu Random Forest Iaafinnun Hyperparameters #id1Agsa

D

n_estimators 91uullgas1 Tree

' '
v = a

- min_samples_leaf 31131v83 Sample Mitlosnannazilaluusiazly

- max_features 311U Feature geaalunis Split usiazass

- max_depth sgAuANENUDI Tree
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2) @%19 Model Decision Tree dwiSuusiazayndeya lnensgy Feature il
Random Forest inn1s Overfitting lagnn ws1g Tree unag@uaziiiu Data
Talwdlounu

3) ¥ aggregation WaaWs nuRaz model (bagging) launns voting #1AN

mean (Daroontham, 2561)

Fupoudt 4 Ussiliunanisiasest (Result Evaluation)

1) Mean Absolute Error (MAE) iia3nuszavsamaaslumalunisviunesian
wdmsng Wosmndunisthen Error anld Absolute Wy MAE sasvdnnsng
WU 10 U NENeAIIn dnnSndazaatnedsulasiady +10 U
Hugiu Tnerntiazenusoulmiiu Outlier topmin MSE uas RMSE Tngszuu
Fiwmunazlian MAE lumsussfiunanisiessn

2) Mean Squared Error (MSE) wieiauszans nnveduwalunisyhuasian
VESNG ey MAE wasuann absolute Wy squared (Bnihdaen
error) fiauANLRAE Root Mean Square Error (RMSE) Wilanuseavs nmues
Tunalunsvinesamdnnind 1ne3s square root A1 MSE wialvilsen

error NlMIBRIAUAMUT y WU RMSE Wiy 2.00 ulailaendsluna

e nnSweaRaly £2.00 point 1Wuiu

4.3 N1399UVUUUISUUIU

dwsulasenis “adedoya 55089038 waENITIATIENYoYATUgIUDITINAIN

o =3 [ gy 1 [ | v A
ﬂ’]ﬂiﬂ‘t’}’]@]’]ﬂﬂ’ﬁﬁﬂﬂqu fn1seenuuuszuulaglusesnidu 3 dudail

4.3.1 msaanuuudayaiid (Input Design)

¥ a v

n1sdd1deya (Input Design) dmsulasenis “adedaya 357198958 wagns

WATIayatuaIvessnalimUsnwmaunMsamuy” dmutiededulainaununisamuly

1 v v

usEnaanesidou dnsuidteyagadeteyawuuszuy Manual Ingdunaulunisuid

Y Y

wundu 4 Tuneu fail

1) msuTIndoyannn SETSMART deteyasglusunuuvedlld Excel
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2) dhdeyaanlid Excel 11g Power Query ttevnsdasuifou wasdoya
“30138n11 ETL (Extract Transform Load) vinAua@ye1nteya (Data
Cleansing) tleldayanenldunoutiingadstoya

3) ddeyaiiinu Power Query lggiuteya Microsoft SQL Server

4) Feusedoyanngiudeya Microsoft SQL Server fu Microsoft Power Bl ol
Hu Data Source antuvhmaidenlosmuduiusveusassruunufieonuuy

Star Schema wielglun1s3nvinseau

4.3.2 M59NLUUNAANS (Output Design)

a o a

N1580NLUUNAGNS (Output Design) dmiulasinis “adadeya g3niadaasey uay

9

N153AIERTaYATUEIURIgINA AU N ¥IA IS dmTudigdndulainsuny

Y Y

nsasuluusemansdou awnsaitengMenulugutesivainnasuasldaivayuly

L3 v

nsandulanisamuliniuaudens Ml Jusgiuinguizasrvesseuuny wasdeyad

Y 9

[
1%

fosmsiiaue tneglfanunsafionsuuusenuls lnsumadnsidu 5 Ussunan Al
1) senulugdiuuusuniidu (Line Chart)

wHuidumInzdmsunsuansadayamiuls 1 16 deulddudsluuny x 7

WNetpsiunaiolanmalulduiils v lnegrimaiiles

SMA 10 Day. SMA 30 Day and SMA 200 Day

Stock_Price,

Date

JUN 9 fegenenuluguiuuunugiiidu (Line Chart)

2) 318q1u1u31JLLUULLmuqﬁLL‘1/iq (Column Chart)
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wuniuvetionuanseanunlugluvisdvasuianunsavenaugsls msngdmsu

TinsiSguiigudnnuvesdeyaluudazyn Ingununiiviawuiasiieniluldly

™ = v a o« v @
ﬂ'ﬁLUiEJ‘UW]EJ‘U‘U@H@‘UU@LG]EJ'JﬂUV]L’Ja']LWlﬂGﬂQﬂu

to repor |wnsl[|mns> 20075% IN HAZ WASTE TH

=
ack to reps
03ba
0.286n
02bn
0136

01ba

0.04bn
00bn -

018 a9 20 20 2022

Year

JUN 10 Megresrgailuguiuuisugiiuva (Column Chart)

wunilatin (Doughnut Charts)

wruiladniminedunisiuauedayaniidiusenavgessuiuiu 100%

ACCUMULATE INVESTOR_TYPE

U7 11 fogaunugiileii (Doughnut Charts)

WNUNNIALUUNTEIANTEANY (Scatter Plot)



wrufinuuadunnuginaunsolideyalalu 3-4 &

53

(%
a v [ Y

6 ABNU NILNU X AU Y

WaE YA VBINAY LN iunUNfemTIngRanudiusiuseninsloya

zdunIsANEIAUFURUSTENINY FuUsDasyanasn

Financial Ratio

Symbol © BANPU @BGRIM & EA ®EGCO ®GPSC @GULF ®OR @PTT @PTTEP @RATCH @TOP

Callection Period

Debt to Equity
Ratio

il

2

Debt to Assets
Ratio
w
S
Gross Profit BANPL .
Margin o PTTER
"""""""""""""" Ey I RLE LR L L LR R LR
Interest *L,‘ :‘ 03
Coerage » RATCH
0 . - |
’ BGRIM
Net Profit Margin
1 20
)
&)
|I

2023

JUT 12 fegreunugiiganuunsedinnszany (Scatter Plot)

5 senuluzuuuuniss (Table Report)

I ° % =i
Jusduuumsdiaueteyaniuaninalusiuuuvem

- % v v
1919 Muanstoyanlalad

(R = £ [y v Y] 1o & 1%
AIMUGULDULATALLBYANINUN mmzﬂummamsuauuamlﬂ ;ﬂﬁi’ﬂmnﬂumq

wizdnadlulusivasiden anunsaltanuissyutenies launsamuyuueddy

a = 14 v
\adnveateyals
'./\Revenue ANL AEPS  ACFO  AExpense  AAR  Alnven Aliability
@ 4 2 2 2 @ 3 4 4 3
@ 1@ + @ 3 2 @ 1@ 2@ : 3
@ 1@ @ : : @ 4 4 + @ 4
@ 4 2 2 : @ 1@ :0 2@ 4
@ 1@ 3@ 3@ :0 4 4 1+ @ 4
(0] 1@ 3 2 1@ 3@ 2 o @ 2
] 1@ 3@ 3 : @ 1@ 3@ o@ 4
@ 3 1 1® 3@ 3@ 2@ 2@ 1
(] 1@ 3@ 3 2 @ 1@ 3@ 0@ 4
(] 1@ 3@ 3 : @ 3@ 3 + @ 1
] 3 2 2 N ] 1@ 3@ 1@ 4
) 3 2 1® 3@ 3@ 2@ @ 1
(] 3 2 2 2 @ 3@ 3 + @ 2
@ 3 2 :@® 30 1@ @ : 3
@ 3 0 0 2 :@® 3@ 3 3
] 3@ s 1 2 @ 3@ 3@ 20 2
@ 3@ 3@ 3 1 @ 3@ 1@ 3 3
(0] 3 2 : @ 30 1@ 3@ 2@ 4
(] 3 2 2 1@ 3 1@ o@ 4
@ 3 1 1 : @ 3@ 3@ 2 @ 2
(] 3 2 2 2 @ 3@ 3@ 2@ 4
[ 2 -4 & - & A D > &4 & A
dl L 1
JUN 13 fregesneauluguuuunisns (Table Report)
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4.3.3 mseanuuuduiadenugly (User Interface Design)

N1T0NLUUAIUARADAUNIY (User Interface Design) 43U lduanIuLATodD

Y

N v dl

Microsoft Power BI IG]EJ‘\]%EJ‘WN’T?]E]LLﬁﬂﬂNﬁﬁ']EJQWUVILM&J’]%&EJ@’M%JU@%QWU Tnsuwuadu 2

1 U d’l
dumall
1) 9915851991897 WUMineLanINanIsas NI INnaeIns
"} % » Visualizations » 0
- E D
h Bl B B D b 0 M A e
HZFLEOOEGC®A@E
EEREERMEACODDTR
Add data fekds hare 0o~ WK
=

SUN 14 BT199015851951891U

Y

2) w1198 Dashboard WuntineuaninasausIngesusig q Hndhasiien g

Alfanunsaidenyuyuuedlamuiinnaulald

K K. —m
sEUUILATIEaRI@UMIINTEaY e | mow | s | oo [

Year Curent Ratio Financial Ratio

— | 2023
Ratic.
E
.
g

Gross Frofit

Incen e
5 26 Coverage. _ Ry
ROE

- Net Profit Margin
~
®
-

Net Profit Margin

gﬂﬁ 15 111198 Dashboard
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4.3.4 NN1SBINKUUNITINEIANUUABANY

=

1f8931n Microsoft Power Bl Tutayd Microsoft Fabric wuun3 iJuzenduisd
ansnsamuaunsinuldfuneiamesifiesnienfion mamuauamsdasndedvildiiuns
Log-in iiedesponfanosvasldaumety snlusuraemizseuiidnsnsliaudngy
Mtz sefioygelfid dadonwazanuannsofanunluuinisves Power Bl fia
ansauriidont viausuiudlisedu uareenuuussuuinwianuvaonde eiinng

N a

Amuednslunisifisdeyamuninnanusuinveunanvesgiidansiinlaussuu ay

[

ausaasuavsnsdildaule dedl

M15199 19 M519ENENIAIUANNISTEY

e

ansn1smauaunisldeu . o B
JTUUNY | SEAUge | seaudy | vialy

sTUIASIEINMSulAa A NS el v v v

STULIAS VA NS WA D M IE ILNINSRL

STULIATIEINaALA

v v v
v v v
SEUUVARBIAN LUV I0dE DCA v 4 v
v v v

STUUNYINTUIIAENNSNILAELUUINAY Random

Forest

AN5197 20 ANSI9ENSASRenlYau

. Howa | dUsw1s | duinns | dnasyu
a a TR U Y 9
ansnisBanldau . o 5
STUUY | SEAUge | seaudy | vialy
STUUIRTIERNSRULsema NNINe 4 v v v

STULIAT VA NS N 3D R FLININISRL

NSNS
SN S

v v
STULIATIEINaATA v v
v v

i%UUVlWﬁ@\‘]ﬁ\‘WJULLUUﬁ’J &y DCA

ua | JUIms | §uis | dnaanuy
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o m as Houa | Busvns | duivns | dnasyu
ansnisRenldau . " s

JPUUS | S2AUge | sAusiu | Mald

svuunensalemanvsnelaguuuItaes Random v v v 4

Forest

4.4 MIRAUILATAAAITTUUUY
JaRsey WavnTiATendeyatugavesgsnalmuInwnu

lAsenns “Adedoya gInadanies
nsaw” anunsauUsdumeulumsia uasfndsruunuivundy 7 Junsuiieiueil

4.4.1 N1SANNIYONALIS
TUswnsuninunlgauuesdasnist Usenaunie Microsoft SQL Server 2019 way

Microsoft Power Bl @4iauuussuuUfusnis Windows 11

4.4.2 msian1suazirdeyadnggiudeya
ayaffeensunliunanuatewnas vibideyanlasuanivainvate gunuuis

=13

peslinisuuasteyalveglusuuuuinganulu Microsoft Power Query nau wilalavaya

anualugluuuifesnsumdnidngguteya Microsoft SQL Server 2019

SmEEa-

o0 Micrasaft SOL Server Management Studio
Window  Hop
| Brewowey BREB RS 0D -e-|l|| -

Flo il Wiew Tools

B-0-%

JUN 16 segramtihvemsihdeyaiinggiuteyameiniadile Microsoft SQL Server
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4.4.3 msidayadngiudeyairgadedayauaznisainehial

1 ¥ a ¥

N veyalinggudeyaiseuiosuan 3uin1swensiegIuleNaued Microsoft

Y

SQL Server 2019 fulusunsu Microsoft Power Bl tieldlunisasrauuaslugunuudada

(%
U [

wanIAMudITusvastayalulifsing o lneditunau A9

=De

1) Weusierfiugiudeya (Connect to Data)

\HennsiWensiagutaya Microsoft SQL Server lagszye Database Server

SQL Server database

JUN 17 fregamtinenmsideusieiugiudeya
2) afauvasioyauazfiv (Create Data Source and Cube)

Ma9NYINNTWeNseg ulayaIIN Microsoft SQL Server Seusaguan vinisiden

14

Fudeyansdensidiieasisuvasdeya 31ntU Microsoft Power Bl 9zuanin1319tayaini

Y

[y

VIaun Uagyin13ien Fact Table wag Dimension Table Tiduwusiuaasisuuesly

AnwazAIUNSe Star Schema Neanwuul)



File Home Help External tools
Y 47
B © EH@ [ B[
Get Excel S Enter Dataverse Recent Transform Refresh
datav workb data sources~ datav
Clipboard Data Queries
I
2]
- Fact_Financial_Inform... & } (8] Fact.Benchmark o
¥ *
1 1 1t
dpate 1

M *

JUN 18 Megraminveuvaseyaiinanininuduiussendng Fact wag Dimension

4.4.4 N15IAN151897U4 (Worksheet)

58

waeaniidveyadng uteyanaraiawrasioyasyuiosua nsassunidmiu

o =) ! PP ! (Y ¥ o 2/ 1
MYNNUNTETIBNWAN 9 Aleudaiugudelaansalalaenisasie Worksheet Tl

Build visuals with your data

Select or drag fields from the Data pane onto the report canvas.

R A A

PEMEeETE i

Visualizations »

JUT 19 Meag1antiaeni5dnring1eeu (Worksheet)
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4.4.5 nN153AN1 Dashboard

dm3un159avi Dashboard iisuanmatesresanuliluniieeifies vilkgldenu
ansaenlfauldazainuasifunmsuanuduiusvesdeyaldiouasdanudty
annsaildlaeadnainsienuiifesnisuazinsuiuudsiumiwe sz as
sufadonuans Filter ilauanasoazidonaiifonis wevaelideyalusssiuasa

TasgilavaneyuLes

o o Industey .
sEUUTLATIEARIAIUNIINGLTU “m I

Financial Ratio

Year Cument fatia
Symbol ®BANFU @BGRIM ®EA ®EGCO @GPSC ®GULF ®OR @PTT @FTTEP @RATCH @107
e
s ok = FAD .
Margn < Ter
Interest 3
5 2 6 Coverage B
0 . RIM
prafit Margin
Can et Profit e
_ et Profit Margin
()
RoA
1.46 KN

Net Profit Margin
© ot [ | saviio | ssessar |~ rawo verags

U7 20 feganiinaenisiavia Dashboard

4.4.6 N153AYI Story

dmiunisdniin Story Bimuneieuansssnulunquisesiaulalisgiwieiiios

aunsavlalaenisain Dashboard AideIN1sHSsIseAWTWE 0I5 1NRRINITILEUD

Symbol ARevenue AN AEPS  ACFO  Abxpense AAR  Almven ALiability m
wia @ 3 @ 3 : @ 1@ @ : @ 3 Inventory [Baht]
AWC 2 1 1 1 29 1@ 2 3 Symbol @AWC @ CPN @LH @5CC & WHA
PN 2 2 : @ 3 : @ 3 1@ 4 b
H 2 1 1 z : @9 1@ 20 : _ 3
scC 2 2 1 : @ @ 2@ 4 z . sat .
£ —_—
—
St
4 . .
o oy
Revenue [Baht] Expense [Baht]
Symbol @AW Y ] WHA Symbol @AWC §CPN @LH 5CC 8 WHA
T 4 T
4T 0 o
— — e

'
Y

JUT 21 fegreminaenisdnvia Story
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4.4.7 MMSIANILUUIIA9 Random Forest

[

A159AYWUVINEB9 Random Forest AnsEUIUN1569l
1) miﬁﬁmmwﬁﬂﬁﬁayja (Information Understanding)

usdoyandndudmsuanasisluna vih Data Exploration wazeenuuudeya

Funzaslun1sdnyi Model
2) miLGf%EJ:i,JSﬁayja (Data Preparation)
Fowwsudeyamudilsngnlilu unil 4.2.5
3) N13AFNUUUTNAY
3.1) Import Library fisfudadly

3.2) Ynideyaassuulnensleuds

ne ° 1 file_name = input()
2 df = pd.read_excel(file_name+".x1sx")

[3 Apvanc

3.3) vhanuagenataya nsiaaeuiliiuainiveyaing

[8] 1 df.set_index("Date”, inplace= )
2 missing values = df.isnull().sum()
3 missing_values[missing values > 0]

Os

PEG 244
12M Dividend Yield 244
dtype: inte4

05° -

2 df = df.fillna(df.mean(numeric_only= ))
3 df

3.4) Walulananunsayl
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1000

: np.arange(1, 15, 2, dtype=

rscv = RandomizedSearchCV(estimator=model, param_distributions=grid_rf, cv=3, , verbose=2, n_iter=200)
10 rscv_fit = rscv.fit(x_train, y_train)
11 best_parameters = rscv_fit.best_params_
12 print(best_parameters)

Fitting 3 folds for each of 200 candidates, totalling 600 fits
{'random_state': 1, 'n_estimators’': 500, ‘min_samples_split': 2, 'min_samples_leaf': 1, ‘max_depth': 11, ‘bootstrap’': True}

+ oo B0 LW
1 rf_model = RandomFor , min_samples

el.fit(x_ti

solute_error

r=UserWarning)

mae =

print]( \bso e [ round(mae, 4)

print(" round(metrics.mean_squared_error(y_test, y pred), 4
print( s] round(np.sqrt(metrics.mean_squared_error(y

3 e:", round(metrics.r2_score(y_test, y_pred
rf_model.score(x_train, y_train)

test_score rf_model.score(x_test, y_test)

print( rain S : {train_score:

print (" (

errors s(y_pred

mape @ (errors /
accuracy 100

9 prin cur

Mean Absolute Error: ©.1895

(R"2) Score: 0.9979

Train Score : 99.96% and Test Score : 99.79% using Random Tree Regressor
Accuracy: 99.71 %.

3.7) ayunaiilaiolsuseny
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unagu Usymn wazdalauauue

luuntiagnandaunasulami wasdolausiugransimuilasanis “Adateya

[y

5309990382 Lazn1TinTzidayatugeesgsnabiaiusnydiunisamu” dwsulddu

wuINSUN TR ST UV TAUMADY 9 Aald

5.1 unasd

[ a

msWaunlasns “adideya g3fadanioy uasniereideyatugeueagsnali
AU3nwdunsamu” Buduaanisdnwinisasuuaznudynilunisasmulunain
vdnning Wevdunuimsdwsunisifususudeya (Data set) Tngihdeyaainnan
nanninduauszimelneg (https://www.setsmart.com) LLaz%’a;ﬂaiwmummﬁﬁumﬂ
Uismannzounrazuivn Tnsthdoyaravunindaguuuy Uiudssdoyalianunsntiun
AATIANANTANTUNY TATIENTNTIAIUNINTRY kazUsziliusianmannindurasuTen
anmzifou udhddguteya ilewauniundsdoya g3iasanier uasmslineideya

ugs dwsunisindulaiienamulundnning aunsaneuauswani1ufeIn1sves

Y] ¥ A a ¥ |
tnasmuuazglfuningitedunisnnusunisamusely

NS “Adadaya g3NdaRsuy Wagn1TInTIeNdeyaTugesgsialiaUIny

' [
3

AUNTAMU” ANTAUTIRINLIngUsTasAAmvuaLIRsl

1) lamurszuvaduayunisandulavesuien Wadsnw 91in Wdnaw
ausadnsigndeyaluldednlanatedif wu nan13aluureuIEnan
neidgu §nT1dIUN1NTRY Lardayaniaaia

2) lifmunszuuadsteya (Data warehouse) 1AgTIUTINTBYAFAN 9 VOIUTENIA
nedoulifuszuuiandunmsguieitu oanauidourestoyauay
azmndenisitayaunldinseilavainraneyuses

3) ldfmunszuvarsaumaivilidnamu wazdisiininzinisamu ns1uis

AnTIkaziudltun sivlnvesuTEnaaneloy wagarunsaiteyanlaain

nwelllddmsudndulanunulunsamulutienannsdeu
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1) Ifadunenuidsiessifidneag Interactive Welinamuamisnieng
enulupmesiivanvansuasldatuayulunisindulanisamu

5) Isiannsuuunensalsnmdnning lneuuudaes Random Forest Liteusuidiu
afmnzasmemdnning mudnvazdoyasiis  fdmadenaluiuuudias

[d = = U a o [
LLaBLUuLﬂi’eNlI@ﬂi%ﬂ@‘UﬂﬁGﬂ@ﬁui"ﬂﬁ’]'VﬁUUﬂaﬂquu

[
Y

15913 “adadoya 537989038 kaYNITIATIEYTYATUEIBITINAMARIUTNYY

AIUNTTAIN” UTENDUMEITEUUAN 9 fAasiolull

1) ssutiengimsiaulavesannsng (Securities Growth Analysis System)

2) STUUIATIRAE NSNIA88RE 1WvenIR U (Security Analysis System Using Financial
Ratios)

3)  SPUUIATIERYNGNATA (Technical Analysis System)

a4) iwwmaaaamul,muﬁmﬁ & DCA (Dollar-Cost Averaging Trial Investment System)

5) SYUUNINSBITIAME NS NELRBuLd1aes Random Forest (Security Price Prediction

System Using Random Forest Model)

[ a

walula8fildlulasinisdasidulusunsudmsuimuisyuugsnadaaiey (Business

¢

Intelligence) va3 Power Bl @alugevduisndlsidunisidauivainnaefigelng 1y

A1U19090NLUY WagimusEUvasaumalaetanaInvaty a1unsainteyadiuiuiniy

agluasdnsuviinisiasigildadgnesinsa uenandguwuuvesseauausausul
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TvienUsnwn

funsaanu” Insdafiugiudeyaluguwuuvesdayavanedf (Dimension Table) wazdiu

109703an1519ANA3Y (Fact Table) Inenaununsudeyavesusazansnadudadl

»15798% (Dimension Table)
1) @998 (Time Dimension)

AN5199 21 TRY9nan

[

Name Data Type Primary Description
Key
Year Whole No 9
number
Quarter Text No Insuna
Month Whole No Lhou
number
Day Date Yes o1
2) ffvTenaanziieou (Company Dimension)
a5 22 fiRusnannsden
Name Data Type Primary Description
Key
CompanyID Text Yes TRAUTEY
CompanyName Text No Foustm
Industry Text No AFAINNTTU




3) ARfUHTIA (Benchmark Dimension)

AN 23 TReutIn
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Name Data Type Primary Description
Key
BenchmarkID Text Yes sWariia o
BenchmarkName Text No Fosiia T
4) §iAngueadnu (investor Dimension)
571971 24 TAnaudamu
Name Data Type Primary Description
Key
InvestorlD Text Yes Sﬁﬁﬂa:mt}:iamu
InvestorName Text No %anajmﬁamu
5) {AneeusIU (Fund Dimension)
3197 25 TRnesuTw
Name Data Type Primary Description
Key
FundiD Text Yes SHANDINUTIM
FundName Text No %aﬂamuim

f1519ANR59 (Fact Table)

1) miwmﬂmﬁﬁayjamqmiﬁu (Fact Financial Information)

M541 26 A15NANNITITOLANNTEY

Name

Data Type

Primary

Key

Description
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Name Data Type Primary Description
Key
TimelD Date No IWAYIIAT
CompanylD Text No SRAUTEN
Revenue Integer No s1eld
Netlncome Integer No lsans
EPS Integer No ﬁﬂi@iaﬁu
OperatingCashFlow Integer No NIZhARUAAALEUNU
CurrentAsset Integer No Aunsndnyuieu
CurrentLiabilitie Integer No Mﬁﬁquuﬁau
ProfitBeforeFinanceCost | Integer No MlsneufunuNINITRiuLaE
AldTanSRulA
FinanceCost Integer No éfuﬂquvmmiﬁu
Cost Integer No éfuﬂqu
AccountReceivable Integer No Qﬂ%ﬁmiﬁﬁ
ROE Floating No SRTNARDULNUE D BT
ROA Floating No HAROULVIUANAUNTNY
NetProfitMargin Floating No gnsrilsans
DE Floating No Snsndumilausiony
PE Floating No gns1mUaseilsseny
PBV Floating No IndumUaseyarIun

%

2




2) M15°19ANNITIVRYAANNEIBU (Fact ESG)

MIW 27 11519ANNATVOYaAIUEIEY
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Name Data Type Primary Description
Key
TimelD Date No THAYIIIAN
CompanylD Text No SRAUTEN
GHG Integer No USununisUaseinglzounszan
GHG_Target Integer No wWhnnevesUsunanisuaseing
139UNTZAN
Electricity Integer No Ysuaunslalai
Hazardous Integer No USU UL LA ZUDILFDDUN T
Employees Integer No IUUNTNIUY
Remuneration Integer No ANMBULNUNTTUNIT
3)  AITNAMNATITIAMANSWG (Fact Price)
AN91971 28 M1FNANNAITITIAIME NN
Name Data Type Primary Description
Key
TimelD Date No IWAYINIAT
CompanyID Text No SWAUITEN
PriceClose Floating No 51A1UA
TotalVolume Integer No Usnausy




4) M319ANUITINGNUNAYU (Fact Investor)

M3 29 ANT1NANUITINGNTINAIYUY
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Name Data Type Primary Description
Key
TimelD Date No IWAYIIAT
InvestorlD Text No sianaunamu
VolumeBuy Integer No USinauie
ValueBuy Integer No ;Juamé?yjla
VolumeSell Integer No Uuue
ValueSell Integer No ;ﬂaﬂ'ww
5)  $11519A211239 DCA (Fact DCA)
(5]’15']\‘1‘17{ 30 A1519A1UAT9 DCA
Name Data Type Primary Description
Key
TimelD Date No STWAYIWIAN
CompanyID Text No IPAUIEN
PriceClose Floating No 51AUn
Security Integer No TUIURAANTNY
6) $1519AUDIINBIYU (Fact Fund)
997l 31 AT NANIIINBINUY
Name Data Type Primary Description
Key
TimelD Date No IWaAYIIAT
FundID Text No sianau




73

Name

Data Type

Primary
Key

Description

NAV

Floating

No

WaAmMINgduans

q
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Build visuals with your data

Select or drag fields from the Data pane onto the report canvas.
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1) szuvlesgrnsiaulnvesianning (Security Growth Analysis System)

LAYUBSA NFIATIIENNINGUNaN1 AN TN

Ak Tnamuialy gusmsteinseinisamu

Uselewyd Wieldwmsensngld Alsgns Mlsansrenu wagnssuatuanainnis
AILUVBAALUTEN

Industry Symbol

LUVILATITUNANITALTUINY

AGR( All

Revenue [Baht]
Number Year-Over-Year Growth
@ Interesting @ Careful 2018 - 2022 Year Revenue [Baht]
Symbol ARevenue ANI AEPS ACFO AExpense AAR  Alnven  Aliability Symbol

se [Baht]

Expense [Baht] Earning Per Share [Baht]

Earning Per Share [Baht]

©

se [Baht]

JUN 25 UAgUatANITIATIEInaNN NG UNAN SR TEIUY

2 STULIATERVS (VS NE Aee T TE MM IR (Security Analysis Systemn Using Finandial Ratios)

WLAYUDSIH MTIATIEAR NS WE W LD HTNAIUENNAR BIRANUENINSalUNSTNLS

ALY tnamuinly guimisihednsgnnisamu

Uselawi e lALATIZNDRTIELEN AR DIETANNENINSalUMSYNMsvawmay
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ssuuilegvidansdumemsdy e | e | on | o | o | o |

Financial Ratio

Year

Symbol @CBG ®CPF & MINT @OSP & TU

2018 2021 3 .
Callection Pericd 3994

2019 2022 Debt to Equity . 2 0 2 3
Ratio

2020 2023 Debt to Assets 2,
Ratio 5
4
= !
H
Gr:,lss Profit 2
argin
[}
CBG e 1.25 L J
.............................. @ Temeemeeeesgpeeeeeesesesseseseseeeeaaan
Interest Coverage CBG
4 :
0 92 ot
.
Net Profit Margin (€2 el
Current Ratio % " o .
ROE = Collection Period
)

Sy, . |

r — = = =

Collection Period Interest Met Profit

Coverage Margin

Current Grass Profit
Ratio

Debt to Debt to
Equity Ratio || Assets Ratio

T - .

U 26 WAYUBSANITIATIEANSNNSNEHIUDHSIEIUANINAFDILALAIUAIUITO IUNITIIN

U
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3)  S¥UUIATIZUNIAIMATA (Technical Analysis System)

UATUDSA Rarpltaratar s aN bRl

oLy tnamumly fuimsiednseinsasu

Uselevyd Weldinsedanis vansadlumadawuluusiasusen

v

SMA 5 Day Il SMA 10 Day ” SMA 30 Day SMA 200 Day ‘

Stock Price Moving Average Trend Lumpsum
03/01/2018-20/10/2023 1 8 75%

@Stock Price ®SMA S Day ®SMA 10 Day @SMA 30 Day @SMA 200 Day  -—- Buy Date ---- Sell Date

0 25/01/2023 1 15/09/2023
. A (
19 020 021 2023
Date
#ltems N7 B3 eee =
. - =l |
Symbol  LastPrice Previous Price Price Change % Change Max Price Low Price 173 1572 [ 1.70
3450 3500 -050 -001 7125 3425 SMA 5 Day ‘ SMA 10 Day [ SMA 30 Day
19.00 19.60 -0.60 -003 3776 2044
i 96.50 98,00 -150 002 10450 6200 o
1120 1150 030 003 17.60 1060 162 Market Price Good Stock 77
4925 5050 125 002 10700 27.00 .
TRUE 655 680 025 004 860 6.00 SMA 200 Day 1.73 2
I.ITTB 173 172 0.01 001 312 068 4 * -

PN ¢ a ¢ a
E‘U‘Vl 27 LAYUDIANITIATIEANIUNAUA
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a4) 5zwmamammwué’ua§8 DCA (Dollar-Cost Averaging Trial Investment

System)
WATUDIN LATUBSANTIATIEANARB UL NS ULALFLY LY
A thamuinly guimsiheieneinisasu
Uszleyyl eliiinszsinindenasmu Tnglidesnosdudamenisamu Tails

Wfansavemannsngnindusamusiaiiomniauiioasiaaiy

'
C

fansluszazen

\

Year

FTUUNITIATIEHRARALUNUAINATAINULALAUNWaEaS DCA

Day in Month Valumn o Symbol

100 Al

O O
| R S — 66.78 ‘ 70.50 ‘ 454.08K
o . - Gain (Loss) Baht A Gain (Loss) Stock A

25.33K 5.58%

5)

JUTN 28 UATUBSANITIATIZIRANDURILAINNTAM LA ALY LLAAY

Y

STUUNYINTAUTIAINS NN LABUUI1889 Random Forest (Security Price

Prediction System Using Random Forest Model)

o
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IUIUNITNYINT AT IANRENNSWE
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