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ABSTRACT
The development of a power plug control system with display output through a smartphone
using loT technology aims to facilitate the control and monitoring of electrical current stability for users.
The system allows users to control the power plug on/off function via a smartphone application and
display electrical current data. The system was developed using the NodeMCU v3 ESP8266 board,
Arduino IDE programming, and the Blynk application. The system was then tested and evaluated for user
satisfaction in two forms: expert satisfaction and user satisfaction from the sample group. The results of

the expert satisfaction evaluation across all aspects showed the highest level of satisfaction (X =4.75,
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S.D.=0.41). Similarly, the evaluation of user satisfaction across all aspects also revealed the highest
level of satisfaction (X = 4.59, S.D. = 0.57)
KEYWORDS: Application, Control, Data Display, loT Technology, Electricity
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3) NILVIUNITNIU Activity Diagram

NodeMCU v3 ESPB266
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ABSTRACT

The objective of this research is to develop and apply a Power Bl dashboard for reporting tuition
fee relief for students in the Faculty of Business Administration and Information Technology, Rajamangala
University of Technology Suvarnabhumi, Nonthaburi Center. The system integrates relevant information
such as student information, deferment requests, and payments, analyzing and displaying it in an
easy-to-understand format. The developed dashboard supports management decision-making through
comprehensive data visualization and analysis. The system enables monitoring of waiver status, provides
an overview of data through summary graphs and tables, and compares data across different time periods
in real-time. The research findings demonstrate that the system reduces data management complexity
and increases administrative accuracy. User satisfaction evaluation indicates a highest level of satisfaction
(X = 4.50, S.D. = 0.53). The developed dashboard effectively promotes systematic data management,
supporting organizational goals and improving the educational maintenance fee waiver process at the
institutional level.
KEYWORDS: dashboard, Power BI, reporting, tuition fee relief, Rajamangala University of Technology
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ABSTRACT
This research aims to develop and apply a dashboard for reporting electricity usage at the Office
of the Prime Minister using Power Bl to enhance the efficiency of monitoring, analyzing, and managing
electricity consumption in public sector organizations. A quantitative research method was employed,

collecting monthly electricity usage data and conducting in-depth analysis through Power Bl. The findings
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reveal that the developed dashboard effectively displays electricity usage and cost data through graphs,
charts, and key performance indicators (KPIs). It enables decision-makers to monitor energy usage trends,
detect anomalies, and make strategic decisions efficiently. The analysis also indicates that high-energy-
consuming units can reduce electricity usage by improving processes or modifying inefficient energy
consumption behaviors.

This study highlights the benefits of using data analytics technology for energy conservation in
public sector organizations and recommends that other agencies adopt similar dashboards to reduce
energy costs and promote sustainable energy use in the long term.

KEYWORDS: : Energy Management, Dashboard, Energy Consumption in Public Sector, Power BI, Energy

Conservation, Key Performance Indicators: KPIs
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ABSTRACT

This study researched the PM 2.5 levels and developed an appropriate model that can predict both
hourly and 24-hour average concentrations of PM 2.5 it also applies descriptive epidemiological methods
to study monitoring with respect to the PM2.5 health problems in Bang Pa-In District, Phra Nakhon Si
Ayutthaya Province. The dataset includes hourly PM 2.5 in Phra Nakhon Si Ayutthaya from August 1,
2024, through November 30, 2024, and the number of PM 2.5-related diseases obtained from the
Epidemiological Surveillance Database, Bang Pa-In District Public Health Office and Health Data Center,
Ministry of Public Health in seven types within the period. It applies the Box-Jenkins forecasting method
to select the best model, comparing it with smoothing techniques. Descriptive statistics such as
proportions, minimum and maximum values, and correlation metrics like incidence rate and incidence
rate ratio are used for disease surveillance. In order to identify the best models for forecasting, the Box-
Jenkins method was used: ARIMA(1,1,1)(1,1,1) for hourly PM2.5 concentration forecasts was quite
accurate up to 48 hours, while ARIMA(0,1,3) for the 24-hour average PM 2.5 showed up to 31 days of
accuracy. Moreover, exposure to high levels of PM2.5 significantly increases the risk of respiratory diseases
such as influenza, pneumonia, and other respiratory diseases, as can be seen from the analysis of PM
2.5 levels and associated disease surveillance, with statistically significant findings.

Keywords: Keywords: PM 2.5 Forecasting, Statistical Model, Dashboard Design, Power Bl
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nrawensal PM 2.5 luftudieng q wu SanianszunsaSogsen Tnsamizlusuneuiszdu Aifundsady
nmsUdesuafivmemanmsilwsluniainasnssutazanamnssy sAansasasiivuiuu nasly
wafiasng 1 nsiFeuiveasdswasuuuhaomsantiglaunsonensaiaiu PM 2.5 Ifisiugidu uass
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4. F[eniluniside
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1. NI3ILNUUDYA

A o o

nsifiuteyaidutuneunsniiddalunsimulumanisneinsal PM 2.5 dwiusuneuiszdu Smin
wszuasAIeysen Teyaildlunmsdnuiuszneuse deyaseiu PM 2.5 deyauTuauazessunaliiu 2.5
luaseu (PM 2.5) 9nanniasiaiaormaluiiuiisnounsusdu feamrsanildanumizsnuiiAsatos iy
nsumUANLAT v omheuieadu Inedeyaiiivadesianuazdoanedilumdenetuludissveriani
Amuadayanisgnioniner foyafisatuaniwernia iy gamnll aAnmdy Anudueinia Arudieu
Faannsomildananigniosineluiiuiiviegrudoyaannsugaiionine doyaduiansmuyvd doya
n1999195 Nsrieadna matdesaturnlsaruvidolsslwihluiui
Faanusauiulsannmienuiiesiunienisdsaninau feyaquan deyaduugtaedilsaneaiu
seuumaiumela vielsafilAsadeatuuafivennia Insmsiiusausiadoyauiuna PM 2.5 sredalus Tagld
TUsunsu Microsoft Excel lunsashaudiailorfusiusindeya thdoyausunm PM 2.5 s1e93lus wagdamsi

Vv =

n1svIAmeves Teyasetilus lagideyaniiloguvinisnsivaeunisuaniaswesdeya 11deyainisuanuas

U

wuuldsndviseld drdeyatinisuanuasiuulAsundagldradeunumdayainnmely uwiddeyadananiludl
nswanuatuulfsunfagldaiiuandeyaiedlndifssiuadeyaiivinmeluiludoyayad 1 Joyausunn

PM 2.5 snedalus wmAnade 24 Falus Wudeyaed 2 doyau3unm PM 2.5 wieseu thngusiegiavh

v

A1s3AsIgianiunisal PM 2.5 Taeldsunsy Microsoft Excel Tunisiasievdeua Tdadfdanssaun
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(Descriptive statistics)
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AEBANLY Aia Aede ANEn wAzAEIER NMIMIAIRUUNISHEINTAlNWIE AN Lasn1snenTalldlusunsy
IBM SPSS Statistics 26 vasnsumiuaulsa Lien wadan1snensalvesuend-1auiiud (Box-Jenkins) JUuuy
ARIMA (Auto Regressive Integrated Moving Average) HUuUnUAIl

1. asnaeudeyainduwiliu dggnia denuuususuasiinield Hiddlinsiuansinldanduund
(Non stationary) siasUsutesyalviawmduuniideneu

2. lefeyramduuiudilidmuagluvulnefiansanilaidu anduiuslusiaes (Autocorrelation
Function: ACF) uagilafduanduiuglusiiequnsdiu (Partial Autocorrelation Function: PACF)
NsUIINABLIALILNTY (correlogram)

3. yhmsUsznadmnsdnesangunuuiidmun aseaeuddidameadfiuazainueannaioy

nguLuUAimue niidgmdesinisivuaguiuuln

2. M3aseUtaya

Joyatilanndnneuislzdu Jwmianssunsaeysen aedesliiunisusunanaiielianusadinniins s

a g =

Ifogafiuszansaiw Teyaiifuunenainisvinme wiedinund Feazdeaiinisiinuazeindeya (data
cleaning) s3fen1sutastiaya (data transformation) Wimmnzay wu msvilieglusuuuuiianusaldlums
Aisesils 1wy msudasdeyatuiilddusuysitanansadualdvdonisiuaiimely

3. Msidenmalian1swe N el

Tunswaunluwanisneinsal PM 2.5 dmsudineunsvedu daminnssunsasogsy1azidonly Machine
Learning techniques LU Random Forest, Support Vector Machines (SVM), #58 Gradient Boosting Machines
(GBM) 2ufls XGBoost FadumaidiafiannsnFeurndoyaiifiniududouldd Tnomadenldinatiamenias

o

Tuagiuanuairvasloyaiil 1w nsuenuezAuduiusseninedadesiieg NdwmasorUsinm PM 2.5

K]

4. nsinaeuluna (Model Training)

v £
[ =]

Fumeullazldteyafiiuldileninaeuluanisneinsal PM 2.5 Insmsudstoyaseniiiu 2 4a Ao gndeya
Anaeu (training data) kayadeyanaaey (testing data) wieldlunisvaaeuuszansnmuediuna luwaae
I§sumsUiuimiwesimngauiioanunsanensaiaues PM 2.5 ldusiughign

5. nMsUsziiiunaluaa (Model Evaluation)

vdninaeulinaiaiauds awyhmsuszifiunaveslnnalaenisligndoyannaoy 1ileqitlunaaunsa
MueAwes PM 2.5 Taudugualnu Ingldamige wu Mean Absolute Error (MAE), Root Mean Square Error
(RMSE), %38 R-squared (R?) iieUsziiiuanuuiugivediuing

6. NMTUNAUINAANSLAZNITIAATIZN

Tuduneutl ssiaueradndanlumadimunaiouds Ineldnsnuazunundiazan wu unugiinig
WasuuUaswes PM 2.5 Tuszezinatsing 9 Wislidfuninsinvesnisnensaluaziieuiuaadefildainnis
$33979 uaﬂmmfé’ammmfjLﬂswﬁwaﬂﬁwumﬂﬂﬁ]a‘i’wm6] LU @NINDINTA N1T9TIDT U3 OAINTTUN

) i < X L A o a v v =
PAFAINNITUNTINGADNITLNNYUVD PM 2.5 Tuiiud 81neunsuzdu WHIANITUAIATDEYTYN




Q 35

7. MSlauakULLINIINTUTUU

vanmslneikazvadeulinaudy sgiinsausuugifeniunmsuiulsuasiaulinnalusuian 1wy
mafiudeyaiiuiiuanunasivihssenly wiemsususumadansisouiveseiosililunsfmuilunatite s
anunsaneinsal PM 2.5 dusiughd ety

8. NyasUnalavUalauauUY

gavineaziinisasunan1sidenasnisnmunlunanisneinsal PM 2.5 dmsudnneunavzdu dmin
wszuasAieysen lneidatausuurlunislinadnsildonlunalunsnaunuinnsuafivnennmataznisifeu

Aodmsulsznvuluiuiiegunminau

5. WAN1SIBUATAUTIUNANITIVY

HaMIfnwIMIneInsalseau PM 2.5 Tudnneuaydu Jminnszunsaieysen tneldinafianisiseuives
1384 (Machine Leamning)

1. MInensaiseAu PM 2.5: msldinaila Gradient Boosting Machines (GBM) iUsgansangsgalunis
Yunesedu PM2.5 aifisuiiu Random Forest wag Support Vector Machines (SVM). GBM a1115a%i1ue
seduduazensluszozinan 48 Falusdrantildusiugriign Tnede1 Mean Absolute Error (MAE) wag Root
Mean Square Error (RMSE) singa vinlstanunsaldlunisisunuuagninidoufouafiunisetnialdeg el
Useanam Ineteyaildanidudeya PM 2.5 vesusiosu feyadamoinia gumgl enudu ldeyamani
wielnluna GBM Taarmuadn seu PM 2.5 Tutudaly iludiilisdesnisiue ndmnifnlunaiasaud
aldlanaiifnudalunisviunean PM 2.5 dmsuiudald Taaa GBM viunesedu PM 2.5 d1wfu 48 Falug
YNNI

1381 0 3l (mewil): PM 2.5 = 50 pg/me
a1 12 alue (Fleat): PM 2.5 = 55 pg/m?
a1 24 $alue (Fudaly): PM 2.5 = 60 pg/m?
a1 48 2l (2 Judalu): PM 2.5 = 65 pg/m?
dleldnanisviiueuds 1sndesusaiiuanuuiusivedtunalagld Mean Absolute Error (MAE) wax
Root Mean Square Error (RMSE) Safusnasmsildinpuuansissewineefivhneuazanass
MAE = eilananaiadedilafuiuiiema
RMSE = anfinnwanafidndsfienisideauudiunn

2. aoumsnilsafiiieadostu PM 2.5 wuddessdu PM 2.5 getu asfimaifistuvesftasiifioinisms
syvumaiumels Wy Tsavendniau Tsaldnielng uaslsavaonausnauiiess mslnssinuanuduiusi
fodfyseminesedu PM 2.5 uagdnsmsinlsamaiumels naanzlugieiissfusafivgedasioiios
Feannsoosugldned

Tsaveasniau (Pneumonia) PM 2.5 Aifleynaidninnanunsaidnguenlsdnuazvinlfinnsssaneides
Tuszuumaiumels vilddenldannsariauldfiui dwaldiinnsandeluven wu Tsadendniay

mnseRu PM 2.5 Tuituiivilsgeiudie 100 pg/me videannnimudunamaiefufinseriy
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Lsalduinlng (nfluenza) N3l PM 2.5 Tuenieluseauiasaiunsavitlissuugdduiuvessianie

]

v
5

gounoa slvssmeianudssiomsindeladaldiety sudadelaiiilninlsaldntalng wiid
uafiwaniu PM 2.5 g 1y ludsgguunivdslurasiiinisunlnilugaamnssy dauiifissdu PM 2.5 galu
oimmaailomadnidelidalivinlagedu

Tsaviaemaudniaui3oa (Chronic Bronchitis) M3gans PM 2.5 lussezanianusaviiliiAnnisseae
\Fodluvaenau dedsmaliiAnontsvasnaudniaudess §uefifllsaussdiautu veviiavionaonausniay
Sosmzflemavintudefiuafivan PM 2.5 §iiillsavaenausniauiFosdluiuiififssdu PM 2.5 g9

MynEsieNdTUS T INesERU PM 25 waglsamadumelanuin PM 2.5 fiflseiugeannsndia
nsznusieguAmveia Tnslannzgiidlsauseddmisszuumaiumele nglunisiisefusafivgauazsioiiles
Finemsssuumaiumela 1w Tsavendniay, Tsaldwinlvg, uaslsavasnausniauiFess sinazdionisudas
wazinudtinfinty

3. N13UsEyndld Han1INEINTAlsEAU PM 2.5 @11130978tun 15w mn se uui o udauagn13919unudanng

uafivnsenaldegnaiiuszdninim ngianizeg19dddunis nisuanumisslunstesfuuasaiunulsai
\Aendestunaiiy nafideyaneinsaifiuiugielisamsoianmsuaranuansznuiienafiniuanuaiivng
omaldegrniuvisiinazivszaniam Tnsianizlunsdanisiulsaiifsadostuszvumaiumels ms
wennsaiszsu PM 2.5 ansnsathlulflumsiann ssuuifiousouafiviaeina fiannsoudafeulssnaunay
mhsnuiAtesaiminneudissfunaiivarguiuld Wedinnsweinsalszdu PM 2.5 lusunan (9 24-48
Falusdnan) Fedlanudsegs 1wy Ajuazessenatiuseiuiidudunse nsweinsalsedu PM 2.5 dagaelu
13 MuRUNTIANsEaiseINa lneanunsatnanmsiweuldlunisusunagnssieg Tunisaivauuas
anuafinld UpnuiiAsatesaunsaldnanisnensalunsnausunistaduldunnsnisauauuany 1
nsstansldsnsudluiiuiififimsUdesuativgs mevwnsunludluiufinuasnsslutisnmissdiu PM 2.5

AN NMsanNIUaBENaTEAINLIUY HaNTUTHEWAIINTLAAAN wandlafan1sned 1 dall

= a ]
A15199 1 wan1sUsziiuannuaaglung

Tuaa MAE (ug/m3) RMSE (ug/m3) | MAPE (%)
Gradient Boosting Machines (GBM) 35 5.2 6.0
Random Forest (RF) 4.2 6.0 7.5
Support Vector Machines (SVM) 5.0 7.0 8.2

21NM1579% 198 U Gradient Boosting Machines (GBM) fiA1UszAnsnmil Afigalusie 3 11msn1s (MAE,
RMSE, MAPE) Fauanslifiuinlumaiianansaviuneszdu PM 2.5 dusiugindn Random Forest wae Support
Vector Machines (SvM) Tnsansalideyaillunisfnduladonlmnafivazaudmsumsnensalsziuuaiin
TusuAn MAE (Mean Absolute Error) LudRananniadessninarinassuazafiluaariiung aidiniiuansii
Tumaanansayhueldlndidssfuaaieanndu 1nassasiiiuin GBM & MAE srilan (3.5 pg/m?) wanein
Tuinatvunee PM 2.5 1#lndiAsefur193s7ign RMSE (Root Mean Square Error) ifumsinaufianaind

a I a o J I a PN 1 & i N6 1 A= 1o
WANTUIATNANAIANUAIULANFUING (mwmwmmﬂmy%gﬂaﬂwmmw) A1 RMSE NRUSU0IAULL UL




Q 37

vosluinaiias luaa GBM il RMSE ifign (5.2 ug/m?) Feuansfian1sviuneiidannuutugigs MAPE (Mean
Absolute Percentage Error) 1uA11ad 890 Uos Ui uana19581319A193 agAN 1L avinuigafin1na
wansdamuudugluntsiugluwdveadasidud GBM il MAPE dnvign (6.0%) uansinluaailviiunela

Indiesfuanmsdluguuuuesidudfngn

A131971 2 Megyn Jeyanliuludeyaneafiusedu PM 2.5 (Aduazesdlueinia) wavaniunisainsiia

geAuFau (hotspot) Tuusiassiualuiud 1 dsnau 2567

_id date provice pm25 hotspot
1| 01/08/2024 | siuatnuiau 20 1
2| 01/08/2024 | sruatiunsn 9 0
3| 01/08/2024 | siuatiuasns 15 1
4| 01/08/2024 | sruadeesntiey 5 0
5| 01/08/2024 | fuanaasan 19 1
6| 01/08/2024 | suavrensedu 8 0
7| 01/08/2024 | fuamaain3eu 12 0
8 | 01/08/2024 | suatuln 6 0
9 | 01/08/2024 | FUaUUDUNAN 12 0
10 | 01/08/2024 | duatnuni 8 0
11| 01/08/2024 | suandadu 9 0
12 | 01/08/2024 | fvaingy 15 1
13 | 01/08/2024 | fuafsany 20 1
14 | 01/08/2024 | siruau1eusziag 6 0
15| 01/08/2024 | snuatiunil 18 1
16 | 01/08/2024 | fuaauiiou 12 0
17 | 01/08/2024 | druatiuneauy 14 0

®  PM 2.5 uanssziuduazessmadniueinia (e pg/m?) lneanfigauanifaiviiady

& 4 a 1Y = ' = a Y = a 1Y
® Hotspot Wuwuuﬂqﬂﬂﬂﬁ)‘fﬂﬂ'ﬂllif]uv‘iaill 1= ANINAIAANIDU LLas 0= 13J3Jﬂ”|'§mmgmmﬂmau

ndoyatl aansadunaladn druaiidien PM 2.5 geiign Laun sduatiuay diuafeaiu uagshuatuud

(A1 PM 2.5 = 20) siuaniliifinisifingaanuseu (Hotspot = 0) A1 PM 2.5 fireudnwn 1 duadessintey

o v

(PM 2.5 = 5) suatiuln (PM 2.5 = 6) wagsnuaunaszuns (PM 2.5 = 6) Feyamariamizairlulélunis

o

Wnswhkardanslgmuaiivnerna uasmsihsyisgaanuioulseg1divsednsnn uanslansgui 1
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Sum ol id, Sum of hotspot and Sum of pm25 by provice
S Sum of pm2s First prevics

24.88K AIUALANZLAR

Sum ol id, Sum of hotspol and Sum of pm25 by provice

druaa L in

ETLATHDRNA
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Sermct i, Sum o hetspe. Sarm o _id Sum o hetspe_
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at @ Sum of g

orovice

L duaininde

1 enmndinanmiaz
I il [l énuanuzmieass

o o
oy
"3

S ol il Sum af hal.,

L ERHTETEE

L LN IR

U 1 msuanswadayariu POWER BI

Sum of _id, Sum of hntspnt and Sum of pm25 by prm'ticﬂ

id sm of hots, S . pmls = 1 i
@ 5um of _id @ Sum of hotspat @ Sum of pm2! Sum of pmas First provice
sumihuau

1.67K AURLIULAY
| |

Sum of _id. Sum of hotspot and Sum of pm25 by provice

oom DImM oom DALE)
Sumof_id. Sum of hotspot Sum of _id, Sum of hotspot

Sum of _id. Sum of hotspot and Sum of pm25 by provice
@ 5um of _id @ Sum of hotspot @3um of pm23

pot an..

=
=

ﬂ provice [ Sum of pm25 by provice

[ ruautenssdu

[ snuauteszuma

&
"

| M srumiuiau

provice

- ®dnaiuau
[ ehuarimuds

] ehuatmin

Sum of _id Sum of hots;

g

drtativias

provice O muaﬁwiia LETK (1005

3UN 2 duathuiau A1 PM 2.5 geiign
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Sum of _id. Sum of hotspot and Sum of pm25 by provice

A

®5um of id @ Survof hotspot @35um of pm25 First provice

Sum of pmi5

1.09K GIURLAEIST...

Sum of _id. Sum of hotspot and Sum of pm25 by provice

CRTCT R B RG]

s A

oM ralt] oM &1
Sum of _id, Sum of hotspot ... Sum of _id, Sum of hotspot ..

Sum of _id. Sum of hotspot and Sum of pm25 by provice
®5um of _id #5um of hotspot @ Sum of pm2s

<7 2

com ot TG oGl RN
Forawice . 15um of pm25 by provice

[ suainizifia

B ouadnenaiae
[ ervavuaunais rovice
1 I s

[ shuaransdn e cmadnmrian

Sum ol _id. Sum of hotspot an..

K —— [ svuadsam

Wraanmisy

pravice (]} Bhuama-im‘suu
o o -

JUN 3 dualgasinides A PM 2.5 Aiign

- o

n15ldimafia ARIMA (AutoRegressive Integrated Moving Average) Ll ang1nsallazILAT1wAToYATEAY

£
¢ a

PM2.5 lusuneuaydu Smiamszunsaieysenaziidunounisiinsevidail

1. mawSendoyadeyailld deyaseiu PM 2.5 fisausaman 17 dva ludufl 1 dsnay 2567 wazdoya
ns1ingaANLTeu (Hotspot) mstldsuutasieya: Lesn ARIMA ulunailddmivdoyanmudifunan
(Time Series) fatfu sduspsiifeyaludduanfiefinaeulina ARMA lasenaredideyadoundmiodeya
setilumenelunmsairdlumansinsal

2. msmmaauauuﬁgmﬁaaﬁwm ARIMA Stationarity Teyadasdanvauzilu stationary (ArAeii T
svege77) Feazdinnsanaeulagldmanaasuity Augmented Dickey-Fuller (ADF) tieginnailudeyaiien
adesnelal vindeyaliiadies (non-stationary) 819d 09¥11n13v W ey atadie 362835 Differencing
Autocorrelation N1395I3ABUANUANNUSSEMINTRYAludRUR19Y Iagly Autocorelation Function (ACF)
uag Partial Autocorrelation Function (PACF) Sstaglunmsidenwisniiwes p d q vesluing ARIMA

3. msdenmsdwesvedliing ARIMAp (Auto-regressive term) S1uauvasAIANa11 (lags) Tildlu
@299 autoregression (AR)d (Differencing): $1uruasadsiideyagniiliiadios (Relitoyaidu stationary)
q (Moving Average term): 3112UVDIANAIMNAI1 T TUAIUYDY moving average (MA) NM5LEDNNISIALADILYI
NIUMFIATIZ ACF Uay PACF 1i3omsld Grid Search ilomarilungaufigadmiulua

a. nsilnasunaznaasulauiaa ARIMA Training Data: [ideyafifiegiiolinasuluina Tasutsdoyaiiu
el (Training set) uazyAVAdaY (Test set) LitoUsziiuUTEANEAMN1TYINNY (Forecasting) Taiaa ARIMA
sxgnldiilenensalszsiu PM 2.5 Tusunan Tnglideyalusiin (msflnasu) emamsaiaiuluszernandeld

5. msUszidiuna ndaandildluina ARIMA fiflnaeunds msiinisussiiudszansamvestunalagld
Mean Absolute Error (MAE) Root Mean Square Error (RMSE) wag Mean Absolute Percentage Error (MAPE)

dieginlumaanansavineseau PM 2.5 Tausiugualvy
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MAE 14lunsTarniadevesaufianaindiintululung
RMSE 1lunisaaufiananafiintulassnisdiseduavensiiduualvy
MAPE Tdlunsinanuiianaialaenisiwandulesidus
6. msvszgndldnisvuiseunen: Woluea ARMA fanuusiugigs msldlueailunisneinsalsesu
PM 2.5 Tusuianazdeliid i annsoaensalsdvuaiiveniauasinisunnuniealunisfuiiedy
wansznUftazintuld memusukasmaieuse: Tuna ARIMA fivhunesesu PM 2.5 Tduiughannsaluld
lunsioudearmiinazn1saunutaeiu 1wy n15ud AUl s TR suAINE 0N1TIUHUNITIANTT
nsasesafiuluiiuiiffanudeags
agUuanmsld ARIMA n1slHlanna ARMA Tunswennsalsesiu PM 2.5 Tugineunsdgdutiuanunsadas
Tinsnensaiseduduavonsiinnuusiudiuasdefioldunniu lasnsidenmsiwesfimnyauuaznisiinaou
Tusaseteyafilegegiafivame msUszifiunagind1 MAE RMSE wag MAPE aztaelviidnlafisussavBaimues

lumawaganunsaunlulssgndldlunsinnisuaiivmseinidluswanliegnadiussdnsnm

6. H#7UNANTAIY

nsneInsalsEA vl U uazeed PM 2.5 Tua1n1Aresd N u1aUsdu S9nTAnTsuaAsA3 0g5e1
iﬁﬁ%ﬁumﬂmEJWWlﬂﬁﬂﬂﬁL%EJuimadLﬂ%d (Machine Learning) wanewmaiia lawA Random Forest Support
Vector Machines (SVM) wa Gradient Boosting Machines (GBM) 1l aifiuaruusduglunisnennsal ngld
foyannaniiingninenaluiiufismtudeyaanmeimauasiiadodug Ainansenurossdu PM2.5 1wy
NGl ANNTU ANLITIAN UAENIIITIRS

1. mswensalsziu PM 2.5: namsvaaesuazmsiiaziniswensainuit Tuea ARIMA [umadieiid
Uszavisnmgegalunsnensalsedu PM 2.5 Tnsannsavinnessiu PM 2.5 siedilusuazseduiede 24 dalu
Igegausiugr Taol ARMA ansnsavimiswennsalldfluszeznanliiiu 48 $alus dwmuniswensalssiu PM
2.5 91099 wazlaiAu 31 Fu dwiunisweinsaiUFunu PM 2.5 1ede 24 Halus Tuiea ARIMA fungaudige
fleann1smeassie ARIMA(L,1,1)(1,1,1) d195U PM 2.5 s1897Tu was ARIMA(0,1,3) @13y PM 2.5 ads
24 #7111 Mean Absolute Error (MAE) Wag Root Mean Square Error (RMSE) dflaniileiisuiuluina
B 9

2. msfnwanunsallsadiisiain PM 2.5: msnwinuinlurisiisedu PM 2.5 geduagiiniaifindu
vosiheiiionemsssuumadumels wu lsaveasniau Tsaldutalng uaslsavasnausniauidos Tnewy
Anuduiusifteddmsaiszrinasedu PM 2.5 warnsifsturesiglungalsadendnn msliasgvidae
adALTanssauuansiliugn Incidence rate way Incidence rate ratio ¥aslsamaiumslasng q G6nsins
dindueghaiitiodrdmyidossdu PM 2.5 Tusnimgatiu InslamylutasiifinsUdesuafivlusziugediuionios

3. mstszgndldnansneinsal: iamsidetamsaihluvssendldlunsiaussuuniafeusouazns
PNUIAN Iy InIAluguneau1avzdu Inen1sneinsalsedu PM 2.5 adgluina ARIMA agaaeli

ansanInnsalseaul uaresdlusreziian 48 Tilustnemi Fersislmimihnaunsamssuauniouly

nmsfesiunaraiuaunsszuinvedlsaiiinanuafivnisernealdesadiusednsam
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7. daweuauuy

PnNEan1sIdeiinisldimaiia Machine Learning 1w Gradient Boosting Machines (GBM) lun1swansal
szau PM 2.5 10W35TTlauuwiugganaranunsaldlunisnausunisdnnisuaiivnneinaldegnediussdnsam
o b

Snitadanunsaldnanisnennsalsananlunisifoussuazidiseddsaiieitaaiuuaiivniseinialuiuiladu

D197
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1. INTRODUCTION

As of now, data is driving any organization forward; without good management and presentation of
such data, their operations can be rendered ineffective. Budget allocation is one such area that necessitates
considerable planning to ensure limited resources are used most efficiently. The common problem shared by
different organizations during budget allocation is the conventional methods that have been used, and which
still hold the nature of being complex, rather than straightforward textual documentation, and not conducive to
effective decision making, e.g., reliance on tables or numerical reports-is confused for good trend analysis and
assessment of current situations. It dramatically affects the efficiency and transparency of budget management

operations in most organizations [1].

This seek really sets itself apart from the mundane tricks of reporting and analytics: Power BI, which
is widely known as the data visualization and analytics tool created by Microsoft, upholds into a tool even
more adored in this day. Above all, it promises to bring different kinds of data together in one place and convey
the same message through rich, digestible, interactive dashboards that can take away weightiness in ways by
which critical data could be passed across the organization- from executive level to operational level-and
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beyond-reducing complexity and making messaging clear into the hands of the user. In connecting to data
sources such as databases, Excel spreadsheets, ERP systems, and real-time data sources, the software is
independent in its ability to allow organizations to use accurate and timely information to support
organizational decision-making, analysis, and reporting [2]. Therefore the developed interactive data display
for budget allocation using Power BI is very essential. It will definitely modernize budget oversight efficiency
through the installation of technology. The designed system allows organizations to view budget allocation
results on real time by clearly and transparently presenting the same-case scenarios including graphs, cross-
category expenditure comparisons, and forecasts on future spending trend analyses.

Such budget allocation involves various intended purposes within the organization by providing many
important roles to actualize and direct them. On the contrary, an effective budget management actualizes the
strategic objectives set for the organization in all these resource allocations, thus fostering transparency and
operability in the organization as it concerns effective budget management. Effective budget allocations could
possibly be identified as factors increasing an organization capability to support high-impact projects,
developing human resources, and a pool of emergency resources [3]. Effective process in budgeting
management would relate to being adequately dependent on as well as meaningful data. It plays a crucial part
for such tools being capable to fuse data synthesized from multiple sources walking the easier visualization
path. Power Bi can cure the ailments of budget management-that is, slow data collection and errors caused by
manual computation.

In this scope, the Suphanburi Vocational College uses Power BI to create a dashboard system that
presents the budgeted allocation information for the 2025 fiscal year. Such a brilliant approach will help the
top-level executives to those at lower management understand rapidly the financial data like spending and
revenue forecasts, and the future expense trend analysis which decreases budget deficit risks. It will be an
informative decision-making tool for executives and stakeholders as well making information-accessing
functions at the organizational level easier.

2. OBJECTIVE OF RESEARCH
2.1 To develop a dashboard system for budget allocation using Power BI.
2.2 To evaluate the effectiveness of the Power BI dashboard in presenting budget allocation data.

3. LITERATURE REVIEW

An interactive data presentation system for budget allocation takes several theories and research areas
into consideration, particularly affecting the system design and processes for effective organization budget
management. The theories to be discussed hereafter are grouped into three major areas, namely: data
visualization, budget management, and information technology in support of the decision-making process.

The theoretical framework of data visualization embodies a variety of methodologies and schemata
for the effective communication of data visually. This field will draw upon cognitive psychology, design
principles, and applications to improve understanding and enlightenment in addressing complex data sets. The
following items relate to the aspects of data visualization theory.

Cognitive Processing in Visualization

According to dual-processing theory (System 1-System 2), effective visualizations should cater to
both intuitive and analytical thinking, which enhances user engagement and comprehension [4].

Perceived cognitive load highly influences user preference; therefore, they prefer simpler and
enjoyable visualizations [5].

Practical Applications and Techniques

Data visualization is indeed one of the most important aspects of materials informatics when it comes
to identifying data structures and biases before machine learning input [6].

Using different formats, from interactive visualizations to others, creates different contexts and
contexts in health and environmental studies, for better communication and understanding [7].

Design Guidelines and Frameworks

Task-based visualization recommendation systems were created that help practitioners select
visualization techniques based on specific data and task requirements [8].

Empirical study birthed several design guidelines that would enhance the efficiency of visualization
when addressing common issues in which designers increasingly encounter [9].

Although the bulk of attention is on the most effective visualization techniques, excessive use of such
methods should be seen with caution [10].

Budget theory defines the frameworks and principles of budget preparation within the budgetary
administration and evaluation of an organization or government entity. Budget theory is contextualized by
political, economic, and behavioral dimensions that define the process toward budgets. Some of the salient
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emerging concerns in budget theory would include political influences, management practice, and how human
behavior affects the budget.

Budget Politicization

Government prioritization will partially depend on how well the bottom requirements from top-most
supporters overlap one another and may go as far as spending people's priorities entirely ignoring all other
contending factors put in the economy and globalization by [11].

The theory of political budgeting may definace construing an alteration in arts and aggregates but it
is broader under general budget category to clues towards politics and budgeting [1].

Best Practice in Budgetary Administration

Indeed, effective budgeting would take care in organizing investments ahead for expanding versatile
state administration [12].

Flexibility would apply in altering conditions through a change in budgetary norms-from theoretical
conditions; such a case falls within budget policy justifying a socio-economic design within evolving
conditions of the economy or change (Titarchuk, 2023). Human Behavior in Budgeting

On the contrary, most significant behavioral anomalies in budget execution arise from agency theory
on conflicting measures [13].

Thus, internal conflict and ego would require motivational psychological dispositions towards
improved budgeting practices [14].

It is what theory may build as a secure peaton of economic relationships.

Information Technology in Decision-Making

The application of information technology in the support of decision-making in budget management
is now an essential part of the framework of creating more effective organizations. Examples of these tools are
the current Power BI [15].

Decision Theory: This theory states decision-making process in environments of incomplete
information in which information technology can facilitate real time data access to executives for highly
assured endpoints [16].

Data Analytics Theory: This formed the support of financial decision-making through bringing in the
making of very valuable insights through technology. That is concerned with having tools that could be trend
analyzers and easy outputs such as in the real time dashboards [17].

Related research

Power BI, being used in organizations for budget management, is found to be an aid for the accuracy
and transparency of budget allocation. The data is presented on dashboards, which gives an overview to
executives and allows monitoring in real-time [18]. Krishna et.al. [2] discussed technology use in the budget
process and found that by using interactive data visualization tools such as Power BI, one can save time for
reporting and tracking spending. This has increased the efficiency of decision-making concerning budgeting
in organizations. Rinkesh Gajera [19] report highlights that Power BI enhances real-time cost tracking and
visualization in construction, enabling project managers to make timely decisions. It reports that 85% of
industry respondents experienced improved budget allocation and resource management through this
integration.

In conclusion, applying Power BI in budget allocation brings out clearer and more transparent forms
of data visualization for effective and faster decision making through real-time data analysis. Such budget
management will enhance efficiency in budget management, ensuring that budgets are accurate and aligned
with organizational goals.

4. RESEARCH METHOD

The population or sample group consists of professional individuals in execution, planning, and
budgetary officers as well as personnel related to them at Suphanburi Vocational College. The sample group
certainly comprises 5 executives, 5 planning and budget officers and 40 related personnel from Suphanburi
Vocational College pertaining to their role in budget allocation.

Designing and Developing Research Instruments

1. Data Requirement Analysing

Investigate the purpose of the above research to examine the kind of data required for the production
of the questionnaires and dashboard system.

2. The Formulation of a Questionnaire (Questionnaire Development)

Collect and review all necessary documents, literature, and research for data collection requirement
purposes. Construct research instrumentation to measure the efficacy of a dashboard: a questionnaire consisted
of a 5-point Likert scale covering these areas: Completeness of information, Accuracy of reports,

Ease of use, Visual appeal of data presentation, Clarity in report communication. Submit the created instrument
to appointed advisors, then make necessary amendments following their observation inputs. Content validity
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(Validaty) of the questionnaire by calculating the Index of Item-Objective Congruence (IOC) through three
experts' reviews for each version, denotes necessary revisions. Assess the internal reliability of the
questionnaire by implementing it in a similar sample group representing the actual sample of respondents,
using Cronbach's alpha coefficient and improving it before using the final version. Quality Testing of the
Research Instrument. The instrument should have an IOC value between 0.67 and 1.00. The test showed a
Cronbach's alpha coefficient of 0.87, indicating high reliability, indicating the whole questionnaire's high
reliability.
3. Process of Developing Dashboards

Development of an interactive dashboard system for budget allocation using Power BI by
researchers using research tools including personal computers with Windows 10 Pro, 8 GB RAM, Core i5 CPU
and Power BI Desktop Version: 2.124.1554.0 program with the following steps: 1) Data Collection: This
includes bringing the budgets relating to expenditures and revenue services from Excel file-format sources into
the system. Retrieving data from the Planning and Budgeting Unit database. 2) Data Cleansing: This type of
data is usually cleansed by Replacing null values with "0"(zero). Altering field names into exact consistent
names in order to define relations among them and analyze data. 3) Data Modeling Data relationships are
modeled across data tables into an appropriate data model that describes how these diverse entities connect to
one another. 4) Visualization Design : The different possible forms of the modeled output will be: Graphs,
Tables, Cards, Slicers. This will ensure optimal user effectiveness and the best representation of data. 5)
Iterative Development : The system will continuously operate in iteration and improvement based on the
feedback gotten from the planning and budgeting experts and people who use the system in real life. Changes
will affect accuracy in the data and relationship improvement in the datasets. 6) Usability testing : The system
is tested with real users such as top executives, financial officers, and budget planning personnel. This phase
evaluates usability on the dashboard along with the accuracy and clarity of presentation.

Start

}

Data Collection Data Cleaning
|
Data Modeling

}

Visualization Design

l

Iterative Development

!

Usability Testing

I

Figure 1. Dashboard Development Using Power BI

Data Collection : The Inquiry Currently ongoing budget allocation data for the fiscal year 2024 (Excel
files or report documents) will be collected from the Planning and Budgeting Unit, the Planning and Integration
Division, and the Finance Unit under the Resource Administration Division of Suphanburi Vocational College.
From May to September 2024, this data collection activity will be done for preparing the Budget Allocation
Dashboard for fiscal year 2025.

Evaluation

1. Compare traditional information presentation methods (document reports) with dashboard-based
presentation formats.

2. Use statistical analysis to assess satisfaction levels, focusing on the mean and standard deviation.
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5.  RESULTS AND DISCUSSION
5.1 The development of an interactive dashboard system using Power BI for budget allocation has
been designed to align with user requirements, as shown in Figure 2 - Figure 4.
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5.2 Evaluation of Dashboard Usage for Presenting Budget Allocation Information Using Power BI

Table 1. Evaluation Results of Dashboard Usage for Budget Allocation Using Power BI

Evaluation Aspect Mean () Sifzmasi Demkiilon Level
(S.D.)

Completeness of information 4.32 0.42 High

Accuracy of reports 4.47 0.48 High
Ease of use 4.52 0.56 Highest
Visual appeal of data presentation 4.54 0.51 Highest

Clarity of report communication 4.41 0.34 High

Overall Satisfaction 4.45 0.46 High

According to Table 1, the evaluation results of the dashboard usage for budget allocation by Power
BI show that it is rated high in overall effectiveness (X = 4.45, S.D. = 0.46). Details of the ratings include: the
highest level of data presentation visual appeal (X = 4.54, S.D. = 0.51); ease of use also rated at the highest (X
= 4.52, S.D. = 0.56); the reports accuracy rated high (X = 4.47, S.D. = 0.48); high rating on clarity of
communication (X =4.41, S.D. = 0.34) and high rating on completeness of information (X =4.32, S.D. =0.42).
These results are presented in descending order.

6. CONCLUSION

Thus the current assignment demonstrated that a dashboard system has a considerable effectiveness
in showing the actual process of budget allocation data using Power BI dashboards. The created dashboard
makes a real-time visualization through Power BI features and manages other complex processes of budget
handling while transferring important information to executives through friendly formats such as graphs, tables,
and slicers.The development of applicable designs results in actual user needs for easy and efficient
management and analysis of financial data. This is consistent with the results of studies by Krishna Kishor [2];
[20]. Leveraging dashboards created using Power BI to model well clear and understandable visual data
presentation is part of enhancing decision-making procedures and detailed data analysis, thus improving users'
efficiencies in absorbing and decision making [4]; [5]. Budget Transparency: Since showing performance-
related spending through interactive dashboards would make the organization more accountable and
transparent internally, it remains very much aligned with the tenets of budget management theory, where
everything has to be clear in every context regarding budget allocation and administration [13]. Budgeting by
way of the dashboard system enables the analysis and adjustment of budgets because of future changing
conditions such as the estimated trends of spending or risk minimized for financial situations [14]. Decision
Theory: Thus the Power BI dashboard makes it easier to decide better at the time when data is missing by
providing reliable real-time data to relevant personnel and executives [15]. Data Analytics Theory: It provides
a way dashboards can be applied by supporting the presentation of deep insights into the state of affairs in an
easily understandable and analyzable format, for instance comparing expenditures across categories or making
predictions for future trends, thus improving the budget allocation process markedly [17]. Explore the
utilization of dashboards to improve forecasts regarding budget expenditures within various contexts to avert
financial risks. Suggestions for Future Research.

The evaluation results that accompany dashboard data for budget allocation through Power BI have
also contributed to a user satisfaction level that is rated as fairly good. The highest rating has been given to
variables concerning the report accuracy that consider completeness of information and clarity in report
communication, though visual attractiveness of data presentation along with ease of use were also marked
"highest." Moreover, the entire accounting system functions as an executive analysis of anticipated future
spending trends while aiding decision-making at the strategic level and giving better transparency in budget
processes allocation. This is also aligned with a research carried out by Gagah, Maulidin, Amirul, Mukminin,
Hidayat. [21] which measured the utility of Power BI dashboard for reporting documents on scholarship at the
highest levels.

Policy recommendations : 1. Supported using visualization drivers like Power BI in terms of budget
management uplift to be more precise, transparent, and efficient, especially in real-time data analysis and trend
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forecasting of expenses. 2. Encourage the gathering and management of high quality and absence of errors
source budget data, thus enhancing the display of reports and results in dashboards. 3. Training of employees
engaged in the use of dashboard systems like data analysis and using Power BI tools to improve management
effectiveness.

Explore the utilization of dashboards to improve forecasts regarding budget expenditures within
various contexts to avert financial risks. Suggestions for Future Research. Research Limitations An important
condition to be met for assuring good performance of a dashboard system in effective reporting is the
requirement for quality and completeness in the source data. In the presence of flawed or incomplete data,
much weakened performance of the system would be anticipated.
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