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n151fUsIUTIMYRYA (Data Collection) msdonluveyaanivasiFeiiela wy veyalsmentna Toya
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N153A2ivaYa (Data Analysis) # 3 Uszan laud

MsAtsERiBanssaun (Descriptive Analysis) lluniseSuiednwaeildues veya wu Aade
AsT5EIU MSUINUDIAIIA LWuAY

N133ASI¥NLTI0UYUU (Inferential Analysis) Tylunisveaauanufgiu Wy N1sVAaBUY t-test,
ANOVA, NM33LAT1Z1NN50A008 LUNAY
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Joyavuinltng) (Big Data) 19 Fadesvaslusunsu R fe Wulusunsuns lufieldane Faduitesluns
a =¥ [ o v ' L | v =
ANt wasdulusunsuyseinmn Open Source yluin1ssimimwdesaalALA1NN50T
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2) Uszinndayainugiy
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. 1 Y 1 H Y Id v [ A
- Numeric: VaLaRILaY WY 818, YIKUN, 51A1 L usU Toouuadu 2 EULL‘U‘U?]E]

” .,
® Double : SruruaT Ao
® Integer : F1UIULAY
- Character: foyalugunuudenin wu 3s, flag, Uszine
- Logical: Yoyafifuaiewieiia (TRUE e FALSE)

- Factor: Teyaduvinany wu e, & szaun1sine

3) n1sAtullu R

drydnunl AIMIE

== mawiniu

[1] 1.6EE6E7

[1] 125 - tannimidowiniu
= >= ' wnniwEaniiiu
& use
______ | wis
1 LE054 D
:._i_-. ;.:7-5:;:1'3 <- y3a -> usa = RamsAam nAauls

i msiaretauaarnmilusruuastsaaulnanolalusunsy R

4) 514 package Tu R uag R Studio
package WuyaAdinyiglunsinnisveya Insenveya lnvaunsafniiuaziinisivan
package wazisenly library () Insfnaaiissasnen nasantuaiuisalylanasn nsinnenie
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a o
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fi9q deuthlUufvAags edslsfiniu nawensalfifussansnmdasendeiannudnisizng
Usraunisal wazmamsatinisdediianasailiwiueuiienaiiniy
1) Wvunenanven1s3easIsaeg 3 4 Usens taun
1.1) @5u1e (Describe) An n1sviaudlaanunisallaymavain wu esurednuiugUlelse
UengniuFeilusmiavils viedadrumsguyvluvsznns
1.2) widwug (Explain) Ao NM3eSuieAnuduiuslananaseniteladesineg dulymaunin wu
oSurIhluguedsguyniunnninguds viensguyns deasnfiuanudedlsauziss
NsTNIEIVsO
1.3) m1an1sal (Predict) Ao Nsviueanunsalviserasnsnsguamluowiag W viuesns
maAntnguyminilniludndsentaretni visaanisalsnugiaelsalanaeniden
yelvsmnsnussmanyviddisa
1.4) A2uAY (Control) Aa N13tiAmaInd uneuneuniuldfnuaisudledgmegied
Usyavisnm 1wy wanesmsinzasdmiugmuiteriurudaymaunin
2) uunAn "Disease has a pattern” iWeinsiAauazunsnszansvedlsaiisUuuuiiansnsadunnuay

aaunele lnefilladeimungunin (Determinants) Nidanasionisiinlsa taun

- Yadgmaiugnssunagsnaniy - Yaduidesdniynna

- ANudNusN1ed Ay - anmauuey

- Tnssaeiiuguduguam - WleUeNNdInNLALIATYFNT

- anngiienna - Tassai1suszrnsuaznstnedu
- Wlgugassaay

3) n1swensal (Forecasting) Ao n1sAIAnIsainsevuemani1sallueuian lagededeyanis
AT wazdInsag i Iaenswensal Useneusie
- Amensal (Forecast) fip HaansnaInInaziinduluouiam

- mswensal (Forecasting) Ain nszuunstunslaunsamensal
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wnwennsal (Forecaster) A {MvINN15WEINTOL

4) wuIRAFIAYNEINUNITHEINTAL

NITINURUANNY S1UIRBAITNINTA]
AmeINIalindANuAaaAFeLENe Tauysalluy
NINEINTAINAFBIABAININITIYINTG Uszaunisal wagdnsaan

P ¢ a s
nswensaldunemansiazAal

5) doauufgiuluniswensal (Forecasting Assumptions)

wnnsadlusfnazdinsiiusaluluaues
AnuAIAAABLIZIAnTuANe LHosnarsliiuiiuey
nsnensaluunguinazuiugnInsneInsaleyana
ATuus eI INeINTaiazanasiiesrernatine ity

ASNEINTAISTeL AU NLlUEININTE T

6) NIBULUIAAVBINTIINEINTA! (Forecasting Framework) Usznaunig

seuUtN32 39 (Surveillance system)
%’a;ﬂaLLazmﬁmeﬁﬁLﬁmsﬁaa (Related information and analyses)
nseRNLUULazALTuNITNeINTal (Design and conduct forecasting)

nsltuadnsiiion1sindula (Using Results for decision making)

7) UABUNITNEINTAI USenause

Amuatgyui (Formulate Problem)
ﬂusw%au”a (Obtain Information)
1&80n35n17 (Select Methods
ANTIUNITMILIENT (Implement Methods)
Usziliuions (Evaluate Methods)
Tdwaniswensal (Use Forecasts)
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9) Uadensesiansanlunisidenlsavsaisguamiazwensal lawn

9.1) AR Uedlsn (Disease Importance)

AuA (Frequency)
ANTULIT (Severity)
HANTENU (Impact) ARAMANTIN §IAN WAZLATHENA

ANIIAVDIAITITLUIONNTHIBY (Public/political concern)

9.2) Arwanusalunsuiuudey (Modifiability)

Wulsaiaunsatesiuls (Preventable disease)
75N 5N IRMINISNAUSEENSNIN (Available effective intervention)

fienldd1efiseusuld (Acceptable cost)

9.3) AnuaNTalunIsVinuIe (Predictability)

¥

fiteyainiesliau (Available data)
finaiafivangas (Available technique)

finaluladfisesdu (Available technology)

Ny A

A\ WerveyiazUsyaunisal (Available experts and experiences) 79lua1uLilonaay
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10) allan1swensallsa (Forecasting Methods) Tuniseusuassil adldimeilamswennsal 2 3Uiuu

Town

watanenTaluuuaynIuIal (Time series analysis)
AR ANISWEINSU AT AATARNS T 19 bUNISANYINITWNT ST UIAVRILSARALT ® (Basic
Compartmental model) 1Wu SIR , SEIR tag SEIS Model Wudu

F99ENaNNIMANNIswaIsN1INIsNeInsalluivedaly

Forecasting Methods

Qualitative Methods Mixed Methods
= Expert Judgemert = FRisk onolysis method
= Jury of Executive Opinion: JEO = Expart elicitation

= Delphi method

Quantitative Methods

Empirical/Statistical Model Process/Mechanistic Madel
= Simple projeciion/multiplication = Comparimental (multi-stage) model
= Regression-bosed model: Linear, Poisson, Age- e.0. SIR model, System dunomics
Period-Cohort Model, efc. model, Markov model, efc.
= Time series analysis: Decomposition, Smoothing, = Social Metwark Mode
ARIMA, a

= Muochine Leoming, Deap Learning
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waganfuluimilounniuin
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4. nanN1TIUUUTINDUNBNITWEINITAIFUNIN KUY Basic Compartmental model
Wens ag Wy HM3U NeANeA  NaIsTUInINg NINAIUANLIA

WA MITIM ULdUA1T  NBITEUIAINGT NSUAIUANLIA

NFNIUNITUNITIZUINTOILIARN FinTu FuuudassEaunsainsszun sztieneufai
Sosnssruinvedlsanarnoudaiusng 4 I ooy wu erlsfeanuidssiivesnisssuin Ay
suusafiuegsls SunuussdndiuvesindouarfideTinduntosudluu naudaudsavdols nns
szuinazuninszaglulnaudluy snasmsunsnuesnuulatieilazdanasioninandos AuguULs waz
JTUTAIVIINITIZUIN

wuus1aed Compartment model Fudupiaafionadamansiidday Tunsimszinainnig
wnsszuevedlsainide Tneiifhedwodinaszumineiitedldlunsinunsunssruinvedsainide
WU SIR, SEIR uaz SEIRS model iugu dsannsatrelisedunansenusiotadosing q denainuesnis
szuald wasdudsslevidensnaunu fvussasmsmuaulsauazanuanssnuiieafintu sudadu
mvaglunsindulamuansisagy
dMSuLUINIINIasUUS1aes (Model Construction) fisil

1) Aunmdayatigaiulsaiiaula (Find out about the disease of interest) 11 N5ANW

dnunizNIRAe sreeiindy szeznisunside uaznsUie diedlsaldiiensen Aegu

higeaw Tsaldidonaan iiannsddaliiana (dengue virus) Tasiigs
# a aefluwmain lsaangau sinwu ludsanaaasauuassana luing

7 : Y
/ /‘ ‘\ e garuzamnt emsiiawaliquslusiadedinla
= 4
" #% -
2wvHiavasysay Lo s ?
qome
u 7 U

°
. dgnyanniieinsisaliidensen
. e
- it 540 ~
& ~ T ganmauLni
sialiia
sraeinAaluge u

- University of Florida 20 ia
i "
- Peters, W. and H.M. Gilles. 1997. Tropical Medicine & Parasitology. 4th edition. Mosby-Wolfe, yafingihelsnliidanasn

Spain, 248 pp. T T T
0 4 14 21
msunwinszapuaslsaliidansan (Ju)

mwlsznauein
- WHO-TDR-Stammers-01

fioxmslags Aasariu 27 u
whuas thadse: thandaiiia thansegn thauien vens fihaviss andeu eawns
fiypuaadngemusy madrinuiareiiidasiuennaua:fon sanauilai

2) nMvuainguszasAvadluna (Determine the objectives of your model) 1t fiaen sfne

NaInvINITUNIIEUIN YIeUsHluNaYRAINITAIUANLIA

> Diagnose
Workforce TS & Investigate

Number of Boys

Link
to / Provide

Mobilize
Community
Partnerships
Develop
Policies

1
Time (Days)




3) izq%’aauuag’lﬂumia%ﬂﬂuLﬂa (State the assumptions - simplify your model)
n1sseydeanuigiulunisasicluna svgrgllueaianusuisuazaiuisainsiela
feeetoauudsu wu maasuuassnuglszvnsannguvisludnnaumiadulunusng
nsasuulasiidmualiluluea é’mflmiams‘"gau,azmiLwﬁ'ﬂszmaL%aizdeQﬂduﬂiz%ﬂni
LﬂuiﬂmmgsuaqmiLLW'ﬁ'ﬂizmsJL%ya Tnglaifinsdsuutamestadoneueniinadonisung
szunm U ansnismunulsa Wudy aideauufisng q o1adesdinisuiulgdiaenndosiu
A0TUNNTIR3

4) a¥1aununmlung (Sketch a model) Wunmsuanimadsuuasswinenuesng 9 VoINS
1 Susceptible, Exposed, Infected Way Recovered TnefogoslunanieszuInine iy
Tunsfinunisunsszuiavedlsafinile wu

- SIR model (Susceptible — Infected — Recovered)

- SEIR model (Susceptible - Exposed - Infected — Recovered) aanefiu SIR widnay
Exposed (E) iisnfudmiuyanafiindeursslifionns Tnetddreusinoufiyanaiian
Fonaneduifinge lunailidmivlsniifszorilndaiiontum wu COVID-19 fogns
Tuima SEIR flvenedviu CovID-19 Wulmmatislifieglunguuansenisuaglinanieinis
TaeABrassgunuunmainlsaazuoniuseninedilasunaylailisuindy

- SEIS model (Susceptible — Exposed - Infected — Susceptible) aanefiu SEIR LLquﬂﬂaﬁ

1%

methsaznauiieglungudesdnass Inelddgiduiu Fayaraauisafnelivalenss

Y

Y @

Tumailidmiulsaiinsfnidelineliangiduiusroren
- Tanadu 9 WU SIRD model (Susceptible — Infected — Recovered - Deceased), SIRV
model (Susceptible - Infected - Recovered - Vaccinated), MSIR model (M class for
maternally derived immunity), Variable contact rates, Age structured model wag

Stochastic model

5) Weuaun1siseyRusiosurenainsvasluina (Describe a model with set of ordinary
differential equations : ODEs) WagkAANAT Tngaun1sIELanIsnsINIsUasuLUaesUssung
Tuusiazan e lunsiinufoRedaitaue SR Model iundn Sadulunanisadnmansiid
aududeutes auisaldudunisiuienisunsseuinvedlsadie 9 b §aiulseay
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5. %5ﬂm'iW‘c’nniaﬁiﬂLtazﬁﬂqmmmwuaqnim’am (Time series analysis and forecasting

in health science and epidemiology)
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3.3) Model validation
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4.2) watlnvaatond WUAUY (Box-Jenkins Method %38 ARIMA)
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unusual observations.

1. Plot the data. Identify
Understand patterns.

T N — -
#7 Select model ZiflnocosearyluseialBox Use automated
Cox transformation to
order yourself, ) algorithm.
~ stabilize the variance. . -

—— =

3. If necessary, difference
the data until it appears
stationary, Use unit-root

tests if you are unsure.

|
4. Plot the ACF/PACF of
the differenced data and
try to determine pos-
sible candidate models.

the best ARIMA model

Use auto.arima( ) to find
for your time series.

5. Try your chosen model(s)
and use the AIC, to
search for a better model.

6. Check the residuals
from your chosen model
by plotting the ACF of the
residuals, and doing a port-
manteau test of the residuals.

Do the
residuals
look like
white
noise?

no

I yes

‘ 7. Calculate forecasts. ‘
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