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# 357. Development of ARIMA Model for Salmonellosis
Epidemic Process Forecasting

Chumachenko T.!, Chumachenko D.2, Polyvianna Yu.', Karlova T.?
'Kharkiv National Medical University;

2National Aerospace University "Kharkiv Aviation Institute";

3SI Kharkiv Oblast Laboratory Center of the MoH of Ukraine

Introduction. The ubiquitous spreading of salmonellosis among
people, farm animals and poultry causes a significant economic,
medical and social burden. Predicting the incidence of this infection
allows to select and conduct the best option of prevention and
control measures timely and use material and human resources
effectively.

The aim of the work is to develop a model for calculating the
prognostic incidence of salmonellosis and its assessment and
verification of the adequacy of the data on cases of salmonellosis in
Kharkiv Oblast of Ukraine.

Methods. Daily reported number of salmonellosis cases in
2016-2017 in Kharkiv Oblast has been used.

Results. To solve given tasks of the research the ARIMA
(autoregressive integrated moving average) model has been used
as it is a good instrument for calculation of short-term forecast. If we
consider the data on a scale of decades, then we can see peaks
and falls and the direction of the trend, but in general it is difficult to
draw any significant conclusions, so examine the components of the
series.

The methodology for constructing an ARIMA model for the time
series under study includes the following main steps:

1) visual analysis;

2) decomposition of the series and the study of its component:
seasonality, cyclical, trend;

3) building a mathematical model and forecasting.

For automatization and program realization of models R
programming language in RStudio environment has been used.
The forecast for different age groups, different serovars of
pathogens of salmonellosis, different ways of transmission of the
pathogen has been conducted.

The calculated forecast showed a steady trend in the incidence of
salmonellosis. In terms of Salmonella species, S. enteritidis
dominated according to the calculated forecast. The main age
groups of risk are children. The main route of pathogen
transmission is foodborn. The accuracy of calculated forecast is
94%.

Conclusion. The ARIMA model for predicting the epidemic process
of salmonellosis has been developed and implement into practice.
Determined that building ARIMA models is a reliable method for
short-term forecasts of time series. The ARIMA model is quite
flexible and can describe the many characteristics of time series.
The complexity of building a model lies in its pickiness to the input
data, so when investigating cases and outbreaks, epidemiologists
should pay attention to the quality of data collection for analysis
when filling out the case epidemiological survey map. By verifying
and converting data, it is possible to obtain an adequate model for a
sufficiently accurate forecast for various signs of the epidemic
process, both quantitative (incidence) and qualitative (risk groups,
dominant pathways and transmission factors, changes in the
causative agent's serovars, etc.). The introduction of an automated
system showed the possibility of using the results in practice.

Page 140

# 357. Pospo6ka mogeni ARIMA gnAa nporHo3yBaHHA
enigemMi4yHoro npouecy cajibMOHEeNbo3y

YymayeHko T.', YymayeHko .2, MonmeAHHa tO.!, Kapnosa T.3
"XapkiBCbKuI HaLiOHaIbHUIA MeANYHWI YHIBEPCUTET;
2HaujioHanbHuii aepoKoCMiYHWI yHiBEpeuTeT iM. M.€. XKyKkoBCbKOro
«XapkKiBCbKMV aBialiviHi iHCTUTYT »;

3[Y «XapkiBCcbkuii o61acHuii nabopartopHwi ueHTp MO3 Ykpaitn»

Bcetyn. [MoBclogHe po3noBCoA>KeHHA CanbMOHENbO3y Cepen,
NOAEeN, CinbCbKOrocnofapCbKMxX TBAPUH i NTaxis CIPUYNHAE
3HAYHUIA €KOHOMIYHUI, MeANYHWUI | couianbHUIM TArap.
[MporHo3yBaHHA 3aXBOPIOBAHOCTI HA L0 iHCheKLito [,O3BONAE
CBOEYACHO PO3pO6NATH | 3aCTOCOBYBATU ONTUMASIbHI
npocinakTU4Hi Ta NpoTUenifeMivHi 3axoan Ta pauioHanbHO
BUKOPWUCTOBYBATWN MatepiasbHi i N0[CbKi pecypcu.

MeToto po6oTu € po3pobka Mogeni AnA po3paxyHKy NPOrHOCTUYHOI
3axBOPIOBAHOCTI Ha casibMOHeNbo3 Ta ii OLiHKa | nepesipka Ha
afeKBaTHICTb Ha AaHNX NPO BMNaaKy CanibMOHENbO3y B
XapkiBcbKiln obnacTi YKpainu.

MeToau. BukopucTaHa LWoaeHHa CTaTncTKa 3apeecTpoBaHmX
BMNaaKiB canbMOHenbo3y B XapKiBCbKin obnacti B 2016-2017 pp.
PesynbTtatu. [1nA BUpILLIEHHA NOCTaBAEeHVX 3aBAaHb AOCIAKEHHA
6yna BukopuctaHa mogens ARIMA (aBToperpeciiHe iHTerposaHe
KOB3HE CepefHE), OCKINIbKN BOHA € XOPOLUNM iHCTPYMEHTOM AnA
pO3paxyHKy KOPOTKOCTPOKOBOrO MPOrHO3y.

MeTopmonoria nobynosu mogeni ARIMA gna nocnipoyKyBaHoro
4acoBOro pAgdy BKIOYaE HACTYMNHI OCHOBHI eTanu:

1) Bi3yasnbHU aHanis;

2) BekoMnoauuia pAaay i BUBYEHHA NOro CKNagoBoi: CE30HHICTb,
LMKNIYHICTb, TPEHA;

3) nobynoBa MaTeMaTMyHOI MOAEeNi | MPOrHO3yBaHHA.

[OnAa aBTOMaTM3aLji i peanisauji nporpam BUKOPMCTOBYBasiacA MoBa
nporpamyBaHHA R B cepepouwi RStudio.

lMpoBoannack nobynosa NPOrHo3y AA Pi3HUX BIKOBUX rpym, Pi3HMX
cepoBapiB 36yAHVKIB CanlbMOHENbO3Y, Pi3HUX LWAXIB Nepeavi
30yOHMKa.

Po3paxyHKoBUIA NPOrHo3 Nokasas CTilKy TEHAEHLI0 3HUKEHHA
3axBOPIOBAHOCTI Ha canbMoHens03. Cepen, BUAIB CanbMOHEN B
pO3paxyHKOBOMY MPOrHo3i nepeBakatoTb Salmonella enteritidis.
OCHOBHMMM BIKOBMMW FpynaMu pu3uky € gitu. JomiHytounm
LLISIAXOM Nepefadi naToreHa € Xxap4oBuii. TOYHICTb pO3paxoBaHOro
NPOrHo3y CTaHoBUTb 94%.

BucHoBok. Po3pobneHa i BmpoBamxeHa B MpakTUKy Moaesnb
ARIMA onA nporHo3yBaHHA enifeMivyHoro npoLecy
canbmMoHenbo3y. BctaHoBneHo, wo nobynosa mogeneni ARIMA —
Lie HadiiHMn MeTop, A1A KOPOTKOCTPOKOBUX MPOrHO3iB 4acoBUX
pAagie. Mogenb ARIMA pgocTtaTHbO rHy4dka i MoXke onvcyBaTu 6e3niy
XapakTepucTuk 4Yacosux pagis. CknapHicTb nobyaosu Mogeni
nonArae B ii NPUCKINAMBOCTI A0 BXiAHWX OAHUX, TOMY Mpu
poacnigyBaHHi BUNagKiB Ta cnanaxis enigemionoram cnif,
NPUAINATY yBary AKOCTi 360py AaHWX A aHanisy npy 3anoBHEHHI
KapTu enigemMionoriyHoro 06CTEXEHHA BUNaaKy. 3AINCHIOYM
nepeBipKy i NTepPeTBOPEHHA AAHUX, MOXXHA OTPMMATU afeKBaTHY
Mofenb AnA AOCUMTb TOYHOMO NPOrHO3Y ANA Pi3HMX 03HAK
enigeMiyHoro npoLiecy, AK KinbKiCHUX (PiBEHb 3aXBOPIOBAHOCTI),
TakK i AKICHWX (rpynv pyU3unKy, AOMiHYHOYI WAAXW Ta dhakTopu
nepepgadi, 3miHa ceposapis 36yAHVKa TOLWO). BnpoBaakeHHA
aBTOMAaTM30BaHOi CUCTEMM MOKA3asI0 MOXK/IMBICTb BUKOPUCTAHHS
OTPUMaHUX pe3ynbTaTiB Ha NPaKTULL.
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