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Abstract

Introduction: The COVID-19 is an emerging global pandemic which has been developed from a new type of
coronavirus in the form of a viral infection with high transmissibility and spread. The disease has so far
infected millions and killed thousands. Since the outbreak of the disease, many researchers have become
interested in modeling and estimating the probable number of infected people with COVID-19 or estimating
the mortality rate from this pandemic in a specific period of time and in different countries. These models
make it possible to better understand the behavior of this pandemic and predict its trend. This study aimed to
model the mortality rate due to the COVID-19 pandemic in five consecutive months in Iran.

Materials and Methods: The Autoregressive (AR) model and the Autoregressive Moving Average (ARMA)
model were analyzed to test the ability of these models to estimate the mortality rate of COVID-19 disease
from March to July. The performance of these models was evaluated with three criteria: mean square error,
cost function, and final prediction error. The models were evaluated on the number of deaths confirmed by
the Iran Ministry of Health and Medical Education.

Results: The results of the analysis showed that the AR model with a rank of ten was successfully able to
predict the mortality rate of COVID-19.

Conclusion: The proposed model can predict the death rate of the COVID-19 pandemic. Estimating the
mortality rate of the COVID-19 pandemic helps to better understand the behavior of this disease and predict
its trends, which affect the type and timing of actions to control it.

Keywords: COVID-19, Modeling, Mortality Rate, Iran, Autoregressive Model

[ Downloaded from jecnursing.com on 2026-07-05 |

Copyright © 2018, Critical Care Nursing. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

2329 Seulpe (gl oo I

YA (Foylans VY 0,95
N-Thic i

g )5 3951 Jobo 51 03l U (41 221 53 VA-3995 51 (il a0 9 S 0 £ 35 (eSS

%Y e . 3 “E LA
Oyl 53 i gimino oS (B (ks 04SN ¢ Sy (owdins 09)5 . )
Ol dguie cdguino (¢) Loy plol (lodl (s olKily o S5y (owineo 09,5 V¢

E-mail: ak_goshvarpour@imamreza.ac.ir ., aauio ot (£) Loy plal odl oy oSl ¢ (S io podine 09)5 ¢90,1u8" 4SSl 5y gono okt i

Ay

5 JE Gl b g g Cishe Sy JSS & g pngls)S 5l suie g5 5 &l jrbg Sl onil o VAmygs8 1AM g diw
Slow @pSaen ploj I Cunl 0liS Syo pS 1) )8 Jlia (piz 9 Mo |y 55 B ggakee 9SU (5low cnl el 0 Sl Y cylpeo
13 o5 ol 31 Bl e 5 S po 5 gl b VA8 4y Mo 31,31 o) s (3sa5 5 (5 jloo o o Moo g lomm liizne ¢3S
|y o e st b 5 ol ol 8, 51 it i Jguan olSel ngssloJio il ok ilisea (sl ygisS > 5 ol lej ayg S
sl odg olpl > (Jlgte ole gy )3 V=998 (ol Sl (8L ye 9 Sye 25 (gilo e cimgls cnl Pl Bam ojls oo wal 6

hldae ol ekl b 08" Jilow 1) (ARMA)S it (3053ko 0005 )51 Jso 5 (AR) 50,5581 Jao Jolis cJo 93 Lo 1 iy g Slge
&b e 5:Sle glad jlne dw b Jao 93 3)Sdes pnlojly 4d9) U ojlo ole 1 VA998 (ilow J1 (23U jae 9 Sye 55 (a5 5

Uil Ol (Kb Ghigel g pleys bl ©)l3g 5l oad Lol e 9 S ye 3)lge Slasi o Jhe Al b)) St 2l b g 4use

Lad
roter ) V0955 5l AU e 5 S pe 853 sl 3B bl jlouny 3)Shos o3 45, L AR e o 39 ] Sily b Jiow gl sl
KW

V=555 (xS dam 33U yo 9 Sy (i a3 )b 1y (ool 51 36 (o Sg i (ot Skl (ooloity S 10 S A
Sly 330 oI S > Slages 9 Slabidl o g g9 3 Wlg5 oo 9 1S 0 S8 o paw it 9 o8k ol HU3) I sy cELS 4
g



mailto:%20E-mail:%20hamidrezamehryar2010@gmail.com
http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

[ g )5 551 Jdo 3l ookl b () 3 V4= y968" 31 (b puo 5 Syo 5 (e

9 Wl (agiz 05 )3 (odol ) (Gmiie 9 0 W
J.\a O 6045 Y ).ob )I u‘ﬂ> ff’l“ .JJ)IS 03wl Ol)ﬁl
Doy oy sodly s g

Iy VA-a3968 oloj slaSolys [VY]Piazza, Fanelli
VOB aily VY Sloj ol 5o dwslyd o WLl ope joulS dw
Jae 5l pskate gy 0> 18 () 3y50 VeV Sl po)le
g aBldgpy Mie cxius 3,8 485l oo (gl 5L,
zy as dg uj )i:L.J ‘.@fi (380 @LJ A5 ealaiwl ods u95
9 Sy £y &S (Il ) sl GlaSs S w2 ) (e39m0
5 Torrealba-Rodriguez ..s i)l55 glate Mol 5 yuo
Bl 4 glbre 5 by sl Jae edlatl b [VF] 4, Sen
SoiSe 3 VmdgeS 4 Ml o)lse it 5 ileda
5 (GOmpertz) 3,55 ady I Sby sl i aizdly,
YW oler 4 Ml 3)lge ol (gilo e plxl sl oS
Sodly o o6 cunls guls Wb eolitul de i U 4y 48
ol 1) b re buwg ool couwd 4 claodls 5 oad sanlie
VA= 555  Mil alad 3)lse [VO] ) Ke2 5 (sden! 5 0
Mol slogy (23b) Jo G JIT 05,8 Jlos 1) oll
SeS ilw e slp FmesS Je 3l sl anles i 1)
loylisy eM3lae plosl b a8 sl o i Wl s 0 S
Sy Sl g 3,5 S ) VamhgsS el Gl (soges
Sy e sbJr I [V] Kea 4 Khan
9 e 9 Sye 0dd a0 3)loe sty sl )90S5
20,8 odlatwl (jgy 00 e ) LSy dilie, (sdgu0
Susceptible- by 9 Mo catiuns) SIR L odl Joto
8lg ol ioled (gly o Mol (Infected-Recovered
slagisy o dapl slagise ) Ghlaw ploajl g 039l 515
bl gl e oS ai 1) Nesteruk Ly
S ] Wang 5 Yang bwgs sad &31) Jue 0 [VA]g
B3I gjlowr 0 Ml (2520 53 3181 sl SIR @ 505 (i
Jol a5y Jrslhnd ©¥oleo dsgorme (ol 2 (g 9 A3
85 )8 (s 3)90 V995 (o

sokie & 1) Satwod )5, 6305 Jae Batista
MR8 adlae 3500 Ug)S ugny (ol 2l o3lul (a5
Iy VA-0e8 ciliee sla Jao j Mie (S [Ve]ob

J Crit Care Nurs

doddo

ool b S5 > (oulol BB (2 5lo e
Slj o sadse 5l (Sejslen (srondy g lags)low
b8l ((Sgpnn e Jlo oel bl > e 3 lFe
4 Sdp b ldcan) ) Slidd glaale;
laslyy ) oS ded o Jas Sl gl Olis Slegsge
Sl g Jae iy e culd Jorie (g0,8
Ssslon (il 35 gl Slsl; Sipe 4 )l
.[Y’—Q]ASIDAJ: CR9Y o)ﬁ.f— 9 e cu,u)lm )Ja) )Afé\ao.m

5G4 g nslis)S 3l snin 8 ¥ Jlo ool
s 3 Vb ol JB) oSl b gy Cigie S
VA-hgs8 olew cpl 8 Wbl G (gn (bl (lagg
pb cpl &8 0d (5,li8pL (Coronavirus 19; COVID-19)
..))l.) D)L.ﬁl ARARY JL» 9 U979 cl)g; “_g)Lo..g LY)

el b pydie & Bypee gwgng b VA-dgeS
Lice []dgé 0 sbul (Coronavirus 2; SARS-CoV-2)
29 Ltbu»l.o> c.:l.«.a N ol oS .LuL JPB (woyg u:‘
e e omd Jlais) Jole |y s S0
w2l oylow ol @ 039l 31,31 & jlane 324l 5 [AY Jwsled S
28l Ggae gilow cnl 5l olnl dex 5l Glea b
1 ade; ¥V B Sl [V ledlny glojle o)l bl
390 VEOFR o (6 ylows 40 Ml 5l ond 4ol 3,90 Y4B 1))
2 ili8l gXg)y a8 Cuol odds Gl VA58 3l L Jgd
oley sl b (s, joim oS Ll il (gam slajy,
Wighe ghpde S SSgn Sl p (e VAmdgsS eg
05 opt 9 Swlo I odlitwl ( clan! aold o3
& Gldise ¢ el & Canl (gy908 o) opl [V el
Wizles S8 gy JWSI 5l (6 9 JpuS o g

Sl Qe (556 low spSaen ooy
4 Mo o3l Jlois] dlisd a8 5 (il Jdo 4y LoddMe
S ol cal 3 AU e 9 Sye 5 359l 0 b Vs
ilods uol& u’lﬁ) 0)9d

i e el Gy e gl de opl 5l ealawl b
s Liog aote 1) ol g g cdb only ol )5,
a3 4 el g5 o sl olS g Y]l S

2020, Vol. 13, No.4


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

2 Jghie Jue 93 5l Lo yolate pd 29 Jae ol > (VY
Ll 5 Slos g 00,8 oozl (s (slopiun (bl
3055 Jte 5] ke nJio cul erdged delie o2
S o (1She guw)S 551 Jae o (Autoregressive; AR)
.(Autoregressive Moving Average, ARMA)

35 i el 5 b lis Lo wods oo o
y bl byl slajlime g adlllan ol 5o ady IS (sla oo
Pl ol 00l &l aw LiSu s S e by
3 oo 1) (g St o i

W w9,

H el o 9 Syo &5 4 bgrpe slaodls I 3ui cpl
Ohisel 5 oloy aublige iy eams) Jlol Bib) VA58
(V¥ ade; b oylo olo jl) gt olo gty 3 (j58 (Sd3
S5l osly Oﬂ‘ (gg) L}SM) Cawlodds oalawl O‘)f’-‘ 59
https://en.wikipedia.org/wiki/COVID-
O Mies ey BB 19_pandemic_in_lran

A dpwloe dlael v )8 sl g5l e

Sralyly 1)

il pj Oygo & (ad g o 3 Lo (IS Sl
_ B(z'Y) D(z )

Az MY (2) :mu(zhme(z) (V)

*’):Za,.z*’ (ay =1). B(z")sz,z”,

(ol &S
8999 8(2) 5 piaass (53959 U(Z) ol (295 Y(2) 9
b S5 598 calps Al & dty a0 4B a5 0 598
O 5 Solite la)idle g e igh 4B)F a5 ) o
B oolitel dyge yudw ol Caeyd > &S 38 gl el
oNbe Jlo AR Jao I uSile bjlisle pl 0,5
L S0l Js (Moving Average;, MA) s
Autoregressive with Exogenous input; ) (>, (¢34

Jie ARMA s (Output-Error) OE Jao (ARX

SB deyy L Se Ske g Sl

1yaa «f O)L»QS AY 8,93

O)Sen g 45,155 adbole /

o dpge Alisee Lulpd )31y (edily ) )18, 5 00l dnwsgs
o sl (Saoliey Jio S Jlte lyie & 2l 3
el oliee o dlaly 58,5 5 > b Vs Jlasl
o1 &l olSor 5 Jia busg olse g OF Laulpd 5 999
Jole ot lgn asls aS sl ol Ll oo V) ]ew!
S (295 Slp ogde 4.l gy JUl > alsn 5 O
h92 | 2l Cumer 20> (e L) Cplee a3l
S5 il (o oloss b 58 coml ol ololh & o
wases cladlre 4 Ll il Las db g b e Llyd S
Cto (Jole Al Yl (s Caghy 51 5 355 (st 425
g 48,5 55 0 VimgsS S
9229 £ SygS e S [TV ]pS0n 5 (cons)
Cogie oY s s gble b w58 oo 1, g yS
P9d 2bj)l olpl b gl > cogie 13, 5 olulis
o 3 e Oeble 5L pi)eSl et
At i)l sl ity by el (oldhee CleMb
woMe & b odlatel  uylb liwl o VA-wgeS goud
oxle 9 slaler dix Juo 3 Mine 3)l9e aljy, Clanlie
autoregressive integrated ) gow,5 55 dius zer S o
ol sl oy p (sl (Moving average; ARIMA
csladlles 3.8 )5 )15 halesl 5,50 ol g sl 55 gy
e [YW]ed pdy pbl Giudici 5 AQOSto lwg & S0
e Vg8 Colps by 9 Seslid Sy gl o)l

A L)) owles gaw)S )95l Sogy 2

Ciz = Zciz’i, D(z 1= Zdjz*f: Nz Y= Zniz”

1 H

b e ey oo Ui (i Ol g0 &S H5blon
I e 9 Spe g Ml 3lge cgged Jilod ln (o5t
Gladllas win o ol oads 1) los bla ple jo YA-15455
ol ploul ol balpd cod g dgamme Hluww olpl U3 )
Oz el (1S s Jae ple Sl gMe 4 [YYNO ]l
SL 5 9w )S)551 Jso 4Bl pras glgl () 4 adlllas
Jae g g5yl Jae) gl cpposle Ll VEFYNY]
sl 00t o (S 2t (pSks g )5 551
o g Sye slagys & cwl ol Gua wdlas oyl

493 U oyle ol ) (Jlgte ol & 5 V=968 51 (30

0519 SLCLS] po (g5l 5 Ao


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

[ g )5 551 Jdo 3l ookl b () 3 V4= y968" 31 (b puo 5 Syo 5 (e

b e oyt oy b dbyl calise gla,lisle
odds inliS aylisle pl s s bl j» oS .ab Gl
g ot b (5l s ol (5) 6 () sl JS

2 o lis ol
Caws Ny =10 LAR Juo &5 s 0 ol (V) S5 gl
VA= 558 5 bb sla g8 dliad Cuwl dtuslys by Jdo o &

Febl el opl 53 A8 i a9 4 ] po)le ole
2ol Cands ) Oygo 0 Jde

A@) =1-1.295 7' + 0.3811 z? - 0.1175 z° +
0.02197 z* - 0.05758 z° - 0.05531 z°

+ 0.03303 77 - 0.01076 z® +
0.1641 z° - 0.06252 z71°

@ Cond My =10 LAR Jao 555 1 3 (V) S8 gl
P V058 5l b gl Sed Dl ez 0 b b ple
Sygo 4 Jde eyl cdls cpl > S e ol byl ol

el Cawds

A@) = 1-0.3679 z*' - 0.2652 72 - 0.01539 7° +
0.06265 z* - 0.2631 z°

+0.5364 z°- 0.3029 77 - 0.814 28 +
0.9557°-0.5024 z*°

il (s S1S) () USa 5 (1) S5 s o

Sblwg bl cusl gogaome bl I U sl o8 clyuss

& e ol (F) S5 el i Jlgie slajgy o

ok [ ey slawdles a8 4 bl I S we

Aol

» Np=10 L AR Jao i 5,8kes (0) U8 mbs

crl s o LES ) (895 olo )3 yue 9 Sye 25 S

2ol Condy pj Sygo 4 Jde yral)b cdls

A@) = 1 - 0.4732 7' - 0.2552 z° + 0.2496 7° -
0.03451 7% -0.7022 z° + 0.2342 7°

+ 0.1636 7' - 0.5277 7*® -
0.0969 7° + 0.4286 z°

L AR oo a2Slas 55 ade ooy (F) S5 aollas
30 e sialyl sl 039y yino v Jde pl 4y o Ny =10

Dy g Oyge 4 G (]
A@) = 1 - 0.3015 z* - 0.2986 z2 - 0.2198 z° -
0.23937* +0.1217 z°-0.18 2°
- 0.3089 77 - 0.04057 z® +
0.2132 z° + 0.2539 z%°

J Crit Care Nurs

Autoregressive Moving Average with Exogenous )
Finite impulse ) FIR Jio (Inputs; ARMAX
ol (Box-Jenkins) iSis— WS Jie 4 (response
ke g S5l Jdo g 905yl S 93 5l Lo (Baiod
2lodg0s odlawl S s
ol 5 Cyeo 4 AR Juo Jlisle
Az (2) =e(2) (v)
5295 €(2) ol adyo b glaber x> A(ZT) sl oyl
2lie) Canl Jao (293 Y(2) 25800 485 Jai > i
Sye o) (HBly plie b L & (Jso bwgi 045 (G
Dgas dunlds (olo G j3 VA=y468 51 (5U yro g
Cusl pj ©ye0 4 ARMA i Jlisle
Az )Y (z) =D(z " )e(z) (v)
D(z7™) g, asye b slaber six AZ™) glislo oyl
i 5 S 3295 €(2) oo el Ny ayo b slaler a2
buwg sad i polie) Jdo (39)5 Y (Z) g o 48,5
A e g Sye olie) (Bly polio bl o canl (o
Do dunlde (olo G )3 VA= 468
Slaye (ke glad jlns aw (Jao 5 8es ) Gl
Loss ) auja xU {Mean squared error; MSE)
Final ) ol woiw s 4 (Function; LossFcn
.5 eolawl (Prediction Error; FPE
S g0 dsle (¥) abaly 5l o3liiel b Slaye uSike sllas
MsE = 23" (h) — y1)? (¥

M3
asgorme I (2953 polie BB e Sibe o 0 &S
Syse Dl o] Cusdy e pdlie 5 Y sbly cclaosly
PS8 b
3 ond 35l pilolgsS e le Glisesid bl clizn 1
olitl plin (pled (i slad Jhns g Cunl (63909 298
culte glad wie s2gp o gl lp Je )l
e eS|y Jae 39
ool gl Jao TS 3L 55258 3b Jono a 42,2

=W
&9 4 by ond 4l laosly p ARMA 5 AR Juo g

2020, Vol. 13, No.4


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

s i i glal o oadllas pais iy A
O9ler 9035 )93l VP13l 9w )55 Jao diile g0 S )5
o) el )8 cwlad edlatwl [YYSYJARIMA
Lol ol oas ledl )3 y951 sla Jue (cal ST lalllas
o5 025 1) (sla Jim 20 ana alin ol 3 3y S
oy i dged M b B0l g 0)l (g geokw Hldle
Sy by )8l oo V] 0 Jle laie a4 .l oais
59y 03 Cde & diljey (sla o g (ggups Ml D)lge by i
ol 0l obj)l g Juloo lash

A0 sla)ygdS g e 4 by lagiluJas sdes o B)b
d])_v uj.)uo cJJ)‘.) &)’Uol ulf.,\u.uiy Pl U.Jl> & 9 Cowl 039
ol Olnl V2968 Sl (o8 e 9 Sy 0)ls0 (St
Je O‘ﬁsu"’ Cu "ﬁ] 5l ‘Qﬂ\ﬁh.g Ll 0455 Pl:;il odl> >
2 559 3)lge (st 5 03 53 S Jao |y ool
a5 Gl 13 VA-1s048

Slyeis & b dlis cpl ) oad Sl) sla o g 450
ol eodld (gl Eond 0y90 Jsbo 5D g 39 03> paoni S
2 Dl o Bodld Ciye daoy Do (Sluyiey Ay i ye yeb 4
e 9 Sye 25 S U 9 Solew )8y 5l @els s )
T Lt PR VO NG VO IV FCINONN B PR B I
pllas 4y oS )0 Soe8 Az jp (o Wil dtuilys dlis

il 4l y dmols oM

&8l o)l
2yl z8lo ol dllés oyl

&l

1. Mathevet T, Lepiller MI, Mangin, A.
Application of time-series analyses to the
hydrological functioning of an Alpine karstic
system: the case of Bange-L’Eau-Morte,
Hydrol. Earth Syst Sci. 2004;8:1051-64.

2. Khan F, Pilz J. Modelling and sensitivity
analysis of river flow in the Upper Indus Basin,
Pakistan. Int J Water. 2018;12(1):1-21.

3. Zhou Y, Ma Z, Brauer F. A discrete epidemic
model for SARS transmission and control in

1yaa «f O)Lw; AY 8,93

O)Sen g 45,155 adbole /

S JSS ) sl Gsd (wedd @l spar b))l p ogdle
(1) o2 5 45 o 35 Jao (i) oo s ) 5 (V)

Wl 0 (5135 Calisto glrolo jo b Jos o) (sl lso
oyl b Jao 93 (51 &8 conl o S5k (1) g
Wi yn Gl a1y o Slee pyies b AR e wglite
Gl 039y olyars  Slyusi b calises (glaolo jd Jaw g0 5 Slos
9 Vg8 5l (6 e g Sy (lise (2)ieS &S e ole
JS5) 39800 0l oo 9 S pe 3 Sl (n yieS (i ed
Gy slade oYL 5 wlansly el 5,Sles o Jas o)
yol ol el odel Cuwd & FPE 9 MSE dLossFen olis
o5 o) & lmosly olde a5 sl o] e 4 Wl o
soia )8 olael il a8 bodly pd il s do o ] azdly

Al 5305 o 4

(S 45 4o

4 V=998 gpSdon jl (o8U ye g Spe (i (eSS

o e ot 9 o8 ol ) 5l eyt cols ks
Oliged 9 SLlidl loj g g9 g Wlg oo 4y eiled o ol 5
ilodre o cul )3 093 @ly Joe ol U8 car
AR oo 2590 V=995 (ol 5 (o8 oo 9 S pe Sl
b 43,5 oo |, ARMA 5 AR o3l Jia 95 Lo 6,8

Slow 3 (B o 9 Syo 2y (o35 3 1) e (pl cllE

Je 50 3 Sos puslojlo oyl 53 Jlgie olo g j0 VA= 655
b ws oLyl FPE 5 MSE dLossFen jlee 4w L

5 Sy by Sl & Syao &S S o) Sl b Lo
LN, =10 L AR o casl sk olo oSy Jsb 5 o

ot 1y e 9 Spe g5l B Cuslio jly 5 Sles

China. Math Comput Model. 2004;40(13):1491-
506.

4. Oraby T, Tyshenko MG, Balkhy, HH, Tasnif,
Y, Quiroz-Gaspar, A, et al. Analysis of the
Healthcare MERS-CoV Outbreak in King
Abdulaziz Medical Center, Riyadh, Saudi
Arabia, June—August 2015 Using a SEIR Ward
Transmission Model. Int J Environ Res Public
Health. 2020;17(8):2936.

0519 SLCLS] po (g5l 5 Ao


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

[ gsu,3 5551 Jdo 3l o3lisol b (sl 13 VA= 25965" 51 5Ly 5 5o §5 eSS

5. Liang K. Mathematical model of infection
kinetics and its analysis for COVID-19, SARS
and MERS. Infect Genet Evol. 2020;82:104306.

6. Gorbalenya AE, Baker SC, Baric RS, de Groot
RJ, Drosten C, Gulyaeva AA, et al. The species
severe acute respiratory syndrome-related
coronavirus:  classifying 2019-nCoV  and
naming it SARS-CoV-2. Nat Microbiol.
2020;5:536-544.

7. Zhu N, Zhang D, Wang W, Li X, Yang B,
Song J, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019. N Eng
J Med. 2020;382(8):727-33.

8. Cyranoski, D. Mystery deepens over animal
source of coronavirus. Nature.
2020;579(7797):18-19.

9. Arab-Mazar Z, Sah R, Rabaan AA, Dhama K,
Rodriguez-Morales AJ. Mapping the incidence
of the COVID-19 hotspot in Iran—Implications
for Travellers. Travel Med Infect Dis.
2020;101630.

10. WHO, 2020. Coronavirus disease 2019
(COVID-19) Situation Report —193.

11. McCloskey B, Zumla A, Ippolito G, Blumberg
L, Arbon P, Cicero A, et al. Mass gathering
events and reducing further global spread of
COVID-19: a political and public health
dilemma. Lancet. 2020.

12.Li L, Yang Z, Dang Z, Meng C, Huang J, Meng
H, et al. Propagation analysis and prediction of
the COVID-19. Infect Dis Model. 2020;5:282-
92.

13.Fanelli D, Piazza F. Analysis and forecast of
COVID-19 spreading in China, Italy and
France. Chaos, Solitons Fract.
2020;134:109761.

14. Torrealba-Rodriguez O, Conde-Gutiérrez RA,
Hernandez-Javier AL. Modeling and prediction
of COVID-19 in Mexico applying mathematical
and computational models, Chaos Soliton Fract.
2020;138,109946.

15. Ahmadi A, Shirani M, Rahmani F. Modeling
and forecasting trend of COVID-19 epidemic in
Iran. Med J Islam Repub Iran. 2020;34.27.

16.Khan F, Saeed A, Ali S. Modelling and
forecasting of new cases, deaths and recover
cases of COVID-19 by using Vector
Autoregressive  model in Pakistan. Chaos
Soliton Fract. 2020;140:110189.

17.Ming W, Huang JV, Zhang CJP. Breaking down
of the healthcare system: mathematical
modelling for controlling the novel coronavirus
(2019-nCoV) outbreak in Wuhan, China.
medRxiv and bioRxiv. 2020.

J Crit Care Nurs

18. Nesteruk 1. Statistics-based predictions of
coronavirus epidemic spreading in Mainland
China. Innov Biosyst Bioeng. 2020;4(1):13-18.

19.Yang CY, Wang J. A mathematical model for
the novel coronavirus epidemic in Wuhan,
China. Math Biosci Eng. 2020;17(3):2708-24.

20. Batista, M. Estimation of the final size of the
coronavirus epidemic by the logistic model.
medRxiv. 2020;2020.02.16.20023606.

21.JiaJ, Ding J, Liu S, Liao G, Li J, Duan B, et al.
Modeling the Control of COVID-19: Impact of
Policy Interventions and Meteorological
Factors. arXiv. 2020; arXiv:2003.02985.

22.Pourghasemi HR, Pouyan S, Farajzadeh Z,
Sadhasivam N, Heidari B, Babaei S, et al.
Assessment of the outbreak risk, mapping and
infection behavior of COVID-19: Application of
the autoregressive integrated-moving average
(ARIMA) and polynomial models. PLoS ONE.
2020;15(7):236238.

23. Agosto A, Giudici, P. A Poisson Autoregressive
Model to Understand COVID-19 Contagion
Dynamics. Risks. 2020;8(3):77.

2020, Vol. 13, No.4


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jecnursing.com on 2026-07-05 |

ARMA 5 AR Juao 93 5,800 ol 3, S5 8 lowd Jou>
V42955 51 b a0 9 S0 (yl5a0 GBI ymos

O)Sen g 45,155 adbole /

oo = 0 olpl
ARMA Juao AR Jso
n,=6,n;=06 n,=5n; =5 n, =9 n, =10 Sixe olo

N AT VDAY ofe L OVYE DERIANA MSE ole
%) R Y e LossFcn

YA R o[+ <AV o[+ < AVYY FPE

o R o[ AVYE AV MSE
o 0F LJ..ay oo A¥ .55 LossFcn

NN [ NSYE [+ 3YFR NRARAVN FPE

L/ AADA o/+Yaya o[+ vaay .[+YAFA MSE 4
R R YA R4 LossFcn

[+YOM o[eavyY <[+ ¥ONY o[- ¥ovs FPE

o[+ -avay o[+ S YYEA o[+ AVAY o[+ -2avY MSE 95
R NN oo AD oo oSV LossFcn

<[+YVA o[oNESS <[AYEN [+ FPE

oA T TR .[ysas MSE 4593
ooy oy ¥ ofeevs LossFcn

o[+ ¥V o[- -AVEY o+ SYY o[+ FYAY FPE

1yaa «f D)Lw; AY 8,93

0519 SLCLS] po (g5l 5 Ao


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jccnursing.com on 2026-07-05 |

[ g )5 551 Jdo 3l ookl b () 3 V4= y968" 31 (b puo 5 Syo 5 (e

Numnber of Death (in Log. scale)

(G rmS1B S5, L) sl ol 43 iyl 13 YA-3955 1 (0U yao 9 S po a0 51 b T &l 3 190 ¥ UK
G Ky b (arx9) n, =9 LSS, L (arx10) 7, =10 LAR Jao b 453 g5lw dpd 51 ol gl
0,8 &, L (armax66) n, = 6.1, =6 L Suiw K, b (armax55) n, =51, =5 g ARMA Jso U

250 T T T T T T
200k i T | ..... oy S SRR i, . i
< f ; é z z
8 180}, $. : ; ; e i
Q : : ,* :
L . e . .
o : . 3 : i
- . e i
@ : : :
F-] . > g s 4 5
£ 100 : : P : : -
5
4

0 5 10 15 20 25 0 35
Day

|+MarA —&— Apr. —®— May —#— Jun. +Jul.|

clgte olo 0 53 Tyl 13 YR-995 51 il o 9 Sy 5o i U iljg 3,090 1) JSWS
B30 (WS 1y 0 9 S p0 3anT (3908 j90 g 8lo ;b (SWjg, (I Hgoe
agj:Jul g o5 :3UN o (MAY ¢ Js 491 (AP ¢ ko :Mar

Valigation cata: Mar

3 s o i e g e e G—=oanx10
+—ax9
ol F—<larmax5s5
25 ; ................................................ A Aarmax66
2 1 1 1 1 1 1
5 10 15 20 25 30

Day

J Crit Care Nurs 2020, Vol. 13, No.4


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jccnursing.com on 2026-07-05 |

O)Ked 5 y5)lauiS adble /

54 T T T T T
Validation cata: Apr
G—=<ax10
1 T R +—#arx9 H
GF—<hrmax55

Number of Death (in Log. Scale)

Day
(S S5, 1) Ja 9l oo 13 cylal 53 Y8-23955 51 (U yuo 9 Spo 3o 31 o U ail}g 3,090 ¥ JSLS
Gaw S5, L (arx9) n, =9 L SO, L (arx10) 7, =10 LAR Jao b 31y (g5l a3 Juols gl
0,8 S5, L (armax66) n, =6,n,; =6 b Suiv S, b (armax55) n, =5,n, =5 g ARMA Jso U

4.5

Validation data: May

Number of Death (in Log. Scale)

8 6 ssaimnmnnsissnssre s solPiesossanaiien Hsnanassanns 4

356 1 L L 1 L L

(GBS, L) a0 0l 13 ¢yl ! 13 YA-3955 j1 (M3U ywo 9 S po (3l5u0 1 o T &l 3,190 1€ JS
Gaw S5, L (arx9) n, =9 L S, L (arx10) n, =10 LAR Jao b 515 (g5l duwd 31 Jools s
0,8 &, L (armax66) n, =6,1n; =6 b Suiw K, U (armaxs5) n, =5.n; =5 g ARMA Jso U

IYAQ (F o,lon VY 590 0349 EWCUEl po (5 by dlxo


http://jccnursing.com/article-1-524-en.html

[ Downloaded from jccnursing.com on 2026-07-05 |

[ g )5 551 Jdo 5l odliial b oyl 5o

5.4

52

4.8

46

Number of Death (in Log. Scale)

42

VA=3985" 31 (58U yro 9 S ye E55 (eSS

e

Validation cata: Jun

J G—=<€arx10
5 - ' —— + +——+arx9 i
# G——<hrmaxss
L——Larmax 66

1 1

5 10 15 20 25 30

(S S5, L) o595 0k 53 ¢yl yl 13 YA-2955 31 (MU a0 9 530 (31500 51 b U ailg, 3,10 10 JSU5
Gaw S5, L (@rx9) n, =9 L S, L (arx10) 7, =10 LAR Juo b o550 g3l a3 Jols gl
0,8 S5, L (armax66) n, =6,n,; =6 b Suiv S, b (armax55) n, =51, =5 g ARMA Jso U

5.6

5.4

53

Nurnber of Death (in Log. Scale)

s2f-

sk ... N

Validation data: Jul
G—=<ax10
+—hax9

Baff oo g A -
B E——Larmax66
-4
4 g 1 1 1 1 1 1
5 10 15 20 25 30
Day

(S rumS1E S5, L) anigs ol 43 iyl 13 YA-g55 1 (MSU yao 9 Sy (3l5u0 1 aiin T &l 3190 T JSS
G K, b (arx9) n, =9 L S, L (arx10) 7, =10 LAR Jao b 453 g3lw dpd 51 ol gl
0,8 &, L (armax66) n, = 6,1, =6 L Suiw K, U (armax55) n, =5,1n,;, =5 g ARMA Jso U

J Crit Care Nurs 2020, Vol. 13, No.4


http://jccnursing.com/article-1-524-en.html
http://www.tcpdf.org

