[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

‘ \D &EOJLJ‘\?"

Obsls oY o5led (o Il (D CU@ 03 S ke slas Ll

3

S rllz 93 S ke slas yal,

AW

\ﬁ.l\-l

~y

|

33599y bl 9 18—ge8 g J oS 49 Cdg0 (5 yliiliw
w19 W 9o b Jeliwo (Judasi 2530 (598
" oldolo (el

Ol 95 play oty o wige 00Stils (rlio cwdige 09,5 o Lutils '

Obdolo yualy 1 Jgamme o0ty gi
sadeghian@pnu.ac.ir

° e

k4

Saley Jedsl stalage Jpol Cole) anele mlaw jo-2995 ang J5S slaylnl 1808 g dine;
ol alediges ot 5 pased pled Cule )l cule ) daciws it ( Swle (05 o sloiz| alols
S N gloanie 4 azgi b wlosls 8 e |y 0é g (il Jpol Cale; sloBi90] STy
Al asls bl wuls lecdgs 5 o)l lacdgs sl STy 9 )5 g @l zohaw ;o o gl JLlass
59,8 ks o b dllie )l canles eolaiwl o Qll |y laepl 51 caleol ug g nl slals po oS cge
Sz (ol abais (8L JLos 4 VA-wgsS (wany S (o85Sl 0 <8, Y plgie 4 ele Y 0l
Sg ooang ol S8

> STy 83 Gl g 59)7 8 e ot (Jdasd Glie (285 Ao Ly 09
Sl (Bl 5lal (e sgummeli 0,85 ¥ (63l G caiiiu dgaomli g dtwgs slad Iyl Y e A a
@ k50550 63k gyl 51 adl gilem 4 LDl Slas 5 aiyie Wil oo Ldgs (sl azg BB ol
28,518 U 0590 5 69,50 addllas SG gadse Codlid Lz ad iy i o)lae ¥ O 50

BBlas sy (6 5los Dl malS g an s ol 5l aias Glaal 4y aSl gl canl oo o a8l
les 3,5 STy 590 ¥ 185 yaudie YA 090> ab g 0050 Julaad |y il lol 59,1Y

OeSTy GuF 5 (olem adsl J5sS a5 w5 (e oad )] Jow S b i S A
o Jebiwe (ebans Il 5 cenl e (golow yiin J5uS g (el Cuz e Sy ALk 5 5% Wl e
IS dy90 ,0 0 )5anie 4 geS bles a5 glacdgs ol lis b dss yizen 00,5 colatul
STy s e Jeline (odns cojlne ¥ (3l 0,85 Y (65l ) A-0y955 a9 05 s golS slao3lg

oy dlis

&Il el lBols gl )
2V 82ssS g ny J5S 50 S
b w53l 6095 0%, el
sl pal, STy %5 b Jelie
A codle ally o Cupoe

AYY-FF (77

VE L el s g ,b

VE LY s ales 5lol g,
VE L FNY i by g,


https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
https://orcid.org/0000-0002-3609-8770
http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

QL;BJL& Q:A‘)

il 5 (gblage lac 8l Lol 059 sl Lgy
A58 )S (hyme Smex JS 50 SN 2yl g VA-ugeS
2 O 2 (V7)) ghlSen 5 59550050 a0 (1))
AUto sla oo 3l oolawl L adlate o 0 VA-0geS
(ARIMA) Regressive Integrated Moving Average
(VYY) o) o sldl.(VY) aiBls y glales di milgi g
Oetle 6553k 5l oalitul b VA= 995" (S (o e
=yp oo (V7)) LS g Jog¥eS .(VY) acizls
Skl a5l Jos sl s Sl gl 5 Sl
O F) w2l 1-0955 2l 6355 2 Lot oleeb!
P RS Og Sy Jde Se (VoY) ()l Sl s by
adols &l o ;o VA- 955 9,l0 S O Sy g 58
\0)

b2, 5l S =oby il e las Sus; o
DB)S 18 pefiie 4z gl 0 )50 VA-an g5 dine )0 a5
4z S wem aiee) ol )3 (5l (655 9y, S eslaiu
D9 dey ol 50 Wojex plu 4 Cend (Sl wliiog
4 Ug)S e )90 )3 (V0¥ ) (ug 9 o9yl 288
Stz 9 slaihie coaSl> 0 g5l an )l Sl ot
S 4l Jae So (V0¥ 0) gigeil g 58 (V) ails
obaidl ad Ghgals (5)13; (2l polo Glas slp (SelSS
aols 4l VA-0n95 1oF den (lem 5O e Sdsan
4 fly o sleizl alold (5L ks 51 (Y- V) B, .(0Y)
Gt 6355 3 5 (VoY) Sy OA) 8,5 oslicasl o ooy
o 55l Lol (sl e slag il il adlllas (sl
(YY) ohlsar g Sy (V) 0,5 oolawl VA-0y965 .5
g5 J S slp ) 9 55b Jelo g iy 4
(Y ) sl 13- ayge8

Lo ol o anlllae nl )0 (398 Slxpdgi 4 az g b
Joe S 5 STy )3 5 JSlawe (hedasd IRl Y 5] ool
Vg ogammal o, a8 Y g5l (55 9,8, 5l ool b (5L
98 dleiin VA-t9sS (wang JAS slp o)l
OMR9F 099

4 laosls L;);l & 5 0390 Sl ladlllas ol dsllas
Ul o adllins oyl s ool olo ¥ sgu (glaslulss” g,
Cwloays 5 aloul 1144

Published by: Shahid Sadoughi University of Medical Sciences

p-y
r \
lﬁ“

[s|H]s[J]

doddio

losyinS ole Slidios VA-0u995 wgpg S pSaen b
(S oS e 0 gy (nl Blie sl () Sz
csoladl LT asbiasly) ST oo Xt 9 J S
L5 g S 5 2h) sl iledse
T g Sy 5 S, (S slaojge o Dlidos
S Bojgm b | Gty Yzl g g cnl (5 letily,
J=los g anpos 4 (V7)) (L) es 5 Sl sakea 151280
S8l 50V A gsS (o )3 8,5 18 g (S ol plas
OhLSen 5 95.(1) ailo s 9 Jlowils (JLS )2

VoS s IS 55 s (6,18l

o) s )3 Ug)S" (oo g e jlee 9 505 (59, (V-VY)
U (VoTY) osiilas (V) aiiols aloml gdos ol lsn
Sl Lo Saigman 5 ooy (S E55 G gma)z
O LSan 5 o (F) Cslo VA6 (glopusy Cobbse
o QL n g oS3 5o (Jid (S3gm b 59,  (V-TY)
23555 (F) wols bl ) lalllas ez o o3 slacdl e
Sl ogills (Sleys Jslge (pasiz 095 Geios )3 (VVY)
s 5 () 0,5 5 xa SARS-COV-2 clas g 6 S
o929 35U S5 2 Sasre oS o (VoY) en
isel ) ol sl 5 ale Slaizn Uy, 9)) A-ss8
) wisls &) il SeaoolsT
o Blos 32 sny ! SLdl 5 solatdl glaoje> )
485 Ojge SadS 5 M 99,5 pshaw )0 olaidl
SV i)l & (VYY) L es g gecdles salon 151 ool
S0 VA-agsS oS aes (yle (b 5o b STk ol
5 Jlo OOt 3,500 50 (VoY) (5an 5 ¢ygmmmolis (V)
VL 53 10555 b o b5 et SU sl s,
o (V7)) oL lsen g (=l )8 (M) 00,5 asdlas cosuis
Olge 5o Sl Jlanly angs 6l (Grio Sl (o)
30 (VoY) 0 LSen g Loyg () asizlo p VA-0ug6S 5
003y 5 ez Sl 2 ) Auyss 5l T ST
(Vo) wssls &l plows asLis
abs 50 5 (0b) slaglodde V-mgsS a5
Lo 5l osliinl Ly ug g cnl alides ol (s iy
Wl 48,5 850 08 5 udle (6 T 0k (g T oSl
3w ol SS (YY) ol a5 bl salex T

www.mshsj.ssu.ac.ir

QL‘.‘.\»{U ANy) e Ar.au Jl e (auaa P pde ‘_g\.b;j:.hl)

T OF-

—
=
-


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

T ore

Ol oY o5lad (ol Jls e (U@ 93 ke slas Ll

~y

S\ |
\

\unm
[s[H]s]J]

OS3L lp oad (gl 3 STy 590 e an s s CRy,
ol

sebani 59, o (6l (Lodlise (alS slaws b PRy
el oS3k sl Jelow

=1y 598 o lil an Gl Jrals slaws &b PR
el 5oL 6l oo (g ,las 5

el e gl 505k & bgyye (559 000 &b

Pl sbne sl 0 ol oS5k 3 3590 by 9> i

Jebive Lbass 59, ;o a3 :Cy

o0l (5l > STy 93 2 aze Co

Jelio (idasi 59, o sl 4 (bdlie als slass Py
el o505k sl

Sl ST 593 2 sl 4 G alS slass P2
oS5k sl oa

39 0t &9 (393 slayully g Lo piio a4y L

VoS s IS 55 ps (6,18l

Olsis= 1y poo 5 Jsl slaslne g p30g Jol (LSu3L 4 by ye

1adgh el 5 peeal b pite ez 2 g S Dy 4
T (Xe, X2) = CH1a(Xe,X2) (V)
1 (Xe, X2) = Cl21(X1,X2) (V)
T2(Xe, X2) = PHa(Xq,X2) (%)
T22(X1, X2) = PHza(X1,X2) (F)

&5-2 a1, Cll, PIIj ol Glos oo (ol 2l 5o
L) Ly, lsiee ygo cnl o a5 8,5 5l 55 as
iadgh hod Syge 4], (D)
m11(X1, X2) = C1.X1 (O)
To1(X1, X2) = Co. X2 (£)
T2(X1, X2) = Pr.Xe (V)
T2(X1, X2) = P2.Xz (A)

e b ol s (il (om0l Y as azgi

o o)lre ST (g5l S a4 0,lxe ¥ 65k pgms po sla s,
— Sl by, jsdaie (ol gl pam e s, VYY) 05l
53 el (YU) ¢ &l 5L g, ¢ (Harsanyi-Nash) s
L Yh 5 0wl ogam 505k 5o el 5l (i — Sla e s,
9 B9y 5o e il gl Cgllas a5l oyl 51 (SO JBlas

Published by: Shahid Sadoughi University of Medical Sciences

ul:éil.v Q:A‘)

Sy sl oS A G Jols sl Sl 4 g L
3l ol (oS 9 Sl 5l (6 S gl 5 S5 Sl (ST
Ol 59 Bl el Sl lacdgs sl Wl 0 00 B0
o ol S Y plse an ale ¥l Jlosl L aslllae
Jebiw (obass 4 5Ls a5 olajs) slass el (olag ]
STy 590 olass g Jol oSasle sl o)l 9529 <gs bawgs
¥V oizmen S35 158 Slaias p90 505k sl 5 S
4 plodliw olaai 0,5 3o (USG5l (6,25 peeal Jlre
et (e plye (58,5 L0 b g g g 0l
V84S s p Sy 25 liee g 595 - A
085 ¥ (5l So s dga ol g dimgn sLad )l
Sl azg 2B (cwlol Jlne (Byb 1ol iy a5 ogaouls
31l (g)lans 4 G slass g a0 Silgs oo lacdgs
A a5 oylene V)90 4 L5 5590 5k 950

Vg agammalo,a ¥V Jloy g5l o gl el 1
Vg H oSub Y sl iy ool 55k Joe sl o5kene
4 gbdn Wl e pgs 9 Jol 0S5k Olere 4 o5 4
Lol ol sl agy3 B STy Vg Jeline Lobaas H
Y ol Gy el oo d3ee g AlnS wgasel O30 Y
e g 4z Jol Jlre ol aid S 5l s o3 cnl sl slne
2l s Laepl il g lam 4 sldline aalS slass pgo
WA iy ye5 oS D50 4 b el il

el Jol oS5 1= 1) oS50 o leds satmoplai
(% BB ST5 590 poo oS3k 1= 2 Jelie

J=2 wie Jyl \lae ] = 1) Jlas o lod sasmnylas
QLM 2alS slass pgs )lne

Rl e

- ol logy oyle a8 Jol (5051 (ol l Xy
Jeliw o Jolasi slajs,

sljgy Sl jlogn &ylue a5 ol 0S5k 3l X
Jeliwo o Jolass

oS Glhi slass jlog ojle oS pg0 S5k g5l X
25,5 8l 0 STy 99 S Jlao

ISk sl Jelie (JLilass 55, 10 430 &l CFy

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

QL;BJL& Q:A‘)

o lee Sl FY g (i L) logs o)ldis 152 00+ Dg0m
l_" 9 )Lo] U)‘ L®) 4:>5.7 l.: ] o0duw (Cs ujsb) QL‘°5" \J)L».L».A
59, 7+ Lo, YA Jlw Jsl 59, YYF o a Sl a4 o5
dga> a5 | A3l el adgs ST cplpls ol oogy Julass
M LS)lS).ﬁ) Y\F B ‘) Gl S Lv uLoy .))L:Lz.o )‘}m O
2l e 0gd o0 Hlegi o)Ll YV 5 0 ¥ ogam (oS
oolslyr 0 salss 5988 azgte ol (e ol (Shelass g,
Colh Cead 4 (3 a3l Jgame ool Hlel 5 0 5,155
L oloss o)l S50 VAT 3, 4 1¥QY Jlo 0 VY4 Lo
L ogs 0w, cats olui! e Hlegs 35Lde 150 OVY ¢ s
Sl s YAV Jle 6, slajg, slass g Lol ol 4 asgs
Olegs OLeke YOA o 50 ¥V oga o (Lilass 59, ;o oy o0
(YY) clls aales (eSS olaidl ol ai s

59° 2 (oled Sed Al STy 593 0 Caaid 3590 5
aead Uyue o8 10« Jls olgie a0yl (Sag ()law ojlusley
adgl STy 590 ygudie Vo 0ga> Vo V- Jlo o)LL b cils
u}a.oﬁe)’y'bb 2 Jlsl csl I3 o] 5l (S g a8
e L5y 50.)5_)‘)4‘9@‘0.“5‘544ML41,.M U’““Sbu)‘
KA u@u)' ST ol 51 L joe (uuSTy Caond .l [V
o=l a8 S a8 sl il 00,55 (g0l ) s Gl YO TY
aS ol ol Bus Lol sl STy (28l 5] 51 aST Jlade
323 U8 e et Sl 8 S ean JAS S
35Sl ¥ L, b jace STy Crand b ol iy
aiS ol W1 (BIONTECh) G Wil g0 (55955 g &S 1
Sl Yo Ve 5e0 o gl iyl Jlai o S b 1l 0ed o0
YV U YO o 35 gm0 Lodgo (598 Dloresgi a4y dzgi LS
2 (V) 0S4 s Uy )S gy STy 590 2 il J¥s
390 2 4y Cob Yo VY s lade cpl lawgie aslllas )
L el polio g Laools oplogh oo a8 35 L5 o STy
Silesss 5 7,0 1744 3T Sl o3k

Y sl e Dol jralS oo s ol lss adgl pwypm SO
3 hdass ain
(slasian V) 059, V¥ (hebani S0 5l 59, 2 il e 9,00 5
(YY) 09 as,0 VIV

g a0, O dga> J a5 YO a4 a5 FA-

Published by: Shahid Sadoughi University of Medical Sciences

-y

Ay
\
lﬁ“
[s|H[s )]

st cnl sl S5k ;o W 5l 698 She U oly uen 5
Sz |y G = Slayd (b, asdllas (pl o el 5L 5550
. wj) Ui"'ﬁ ‘JJQ; oolazw! )LM gS.; A;)L._y_gw J_,J_‘_,

VoS s IS 55 s (6,18l

Gl oolazwl B ¢ 598 ool 4285 & g0 4yl
Loyl S 650 S @ 0o wiz (55L o
— Sbwyd sig; 3l solaiwl
3l o)lere S5 (g5l S a0 )lreniz 65k o sl
10 eolaw J") ké_‘a.>)....c- cL.ol.:)a
vac T[]0 ="
-1 j-1 *)

st: . >7r""n Vi=12,j=12

ij =
3 alss e Q) ataly o9 e Coale 4y axg L
22,8 ool 55 (V) dlaly & g0 0 ] (ot B 0 50l
2 2
Max ZZln(ﬂij—ﬂ'iTln
i=1j=1 )
st: >7rm'n Vi=12,j=12

=2 YU oga &l 4y hle (USG5l aSisj90 50 uizen
39> ,LS ;0 (V) 9 (1) Luslg, ;o YU squx 5l eolaiwl ol
ool 2y S5 iy

A ailgd e 00 s Jolas bl (Vo) alail,y J> L
09 oolitul (goleidny 55k W~ (Sluyp Jolas bl lgae

sous Lo &l

O3 6yl Sy Lg)S g ng (6505 4o 0,90 5
L asd S iy 5o (3590l 5510 oSl ‘u‘)“-‘*" skl
Wokias 35 (Fp Sed 485 g ng cnl i JU sl
S sl 5 1 (oo ST s aplosle ‘QUO‘ %l g
2o 0tl 355 5 1y solont ol 3 oy B 0,5 oo Jolas
ol a3l aiine goliamsl YL a5 ol
ooy ymalS yasred (5 mlas Lo g Cnnd joiS &l
gl gauca o L calize glej slaoil o lace,lS
5 59 e 35, 5 g 0, abllio by S 505 L oo
Zils dely JLis 4y ,9iS slaidl gl e ol ,9a8

AL Jsmame e 45 ams o Lis b Lol oy 51
A YA Jlo ol anle @ 55 172 o ol cand oy L5

www.mshsj.ssu.ac.ir

QL‘.‘.\»{U ANy) e Ar.au Jl e (auaa P pde ‘_g\.b;j:.hl)

T OF-

—
=
~°


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

T ore

Ol oY o5lad (ol Jls e (U@ 93 ke slas Ll

~y

S\ |
\

\unm
[s[H]s]J]

aoazgi b gyl sl s cole, ) e 0 Bl

VoS s IS 55 ps (6,18l

39y 2 Skl g ailey Jie 0wl oo &5 JELS Cunex
abal; S e o5 QLM JS 5l e )3 TIV g0 Lidaws
Sl bl BB oMtass 59 - 585 50 il 4 (YY)
76
"2~ 83,000,000 2 "
S5 5l e 0 Y o STy 590 ¥ o cdl jo sl as oy
el Jlae) BB (VF) alnl cd9d co 4alS L)Nwe

D9 P2y yhe b Djge 4 ololodgize (rizesn

m <A (7 =4300,000,000 $=4.%°9)
(o)
T ST (™ =37x2x0.7x83,000,000 $=4.3°$)
Q9]
LAY A (5" =60 %) V)
Ty 2 TTpy (75 =60 %) OA)

Ui i — Sl Jove 5l oolizl 5 () abayl, a5 azg5 |
WD 03,9103 25 090 0)8 ¥ e 53k Sl
a7 76

Max  (-4.2x] +4.3°)x(—62x ,+4.3%) x( X =70)x( X, -70)=
23,400,000 83,000,000
(-4.2x ! +4.3°) x (-62x , +4.32%) x (58 "X = 70)x (9.16e "X, ~ 70)
QRY)
9
4.2x/+62x,<4.3 )
1.58 'x, +9.16e 'x, > 70 V)
1.58 "x, +9.16e 'x, <100 v
X
X, =—1t— (YY)
23,400,000
X, X, integer 439)
l»asl,

Sl @Y oud a3 )5 L o ol 9 Vb slap])S 990 50

ol Gl s o a5 (lan 3o ggeme liae 45 09 o)Ll
3 ke FIY Joloe wiS a4t s STy 0y 5 g Sl ol Ldass
Y oedl,s anie jloae cplaS Canlonds a8 3 laiys (Yo

Published by: Shahid Sadoughi University of Medical Sciences

ul:éil.v Q:A‘)

Lo i il ghls alize glo sy aSiul 4 a>g b
IS 0o, e o] bwgie i (yloy o calise
SRNEEERR  PUPVSCTIFIEPETK SRR PURPNG
e Gk g)S slaiaSly 6 dn il 9)90 0 Slisdow
Ao Fe B0 1 Sty g pdy il S0 (YO-YA) Galie
el L) 0o s VAL 01T 2 5 d(ao,0 00 Sl L)
5 (30,0 AV .Sk L) 0o,0 WO LAY S (2o, £TIY
Eo—ormo ;0 45 wilod S laie wo 0 VA 5 A0 Ve 55 S p
2 ol oas; vales 550 ¥ ol sy VF S0l @
o5k & oS el anejls 65Ky S STy 93 T a0
STy 593 ¥ odl o walids gLy I3l 4 bawsie
bl aslez o Mol 4 ialS as o VE sgu

Soz g Sl S8 Gaekis AT 350 (V4) ol pl Coenr
30 gyl SHPY) ccwl a8 yeds YY/F JLo VO oYL el
ol @l A el 55, ;0 anie (Jilin Ll )50
D9l (0 dmlore Sl

&5 Ol o0 1393 0ol Al olie 5 lrdgi 4z L
18,5 5l 0 b3 Ojge a ]y g 0,8 Y 3L

. 2458x6109

23400x10° x 25000

X, =4.2x] QAP

hebasd a 3o (lagi o)Lbee YYOA aiyjo 51 (V) abal) 5o
Cod 5 Geleld (6,8 Gaebee YYIT Cumoz 5 )585 55, ,0
alayly pl ol oo oolaw! lagy YO« dgas sl5l Vo
S oo dmla 1) Jels i 5o slil ey (Ldass 59, 0 an58
7, =2x3Ix, =62X, AaY)

Yo ¥V Jolse STy 590 o ayia 51 (VY) atlal) jo
Sl u,.mf‘ﬁ )99 Y Ly)).s ..\.m)Lu Y =g aS Cowl ool solaul
Aoy o adaly ol ccwlond O yps S Y ol o
a3 e s 1) a5 e b STy
37 ,

Tty =X VY
223,400,000 * an

sile g JLo VO (VL Jelo 185 oukea VYT Sl o0 Hla
Sy Jebs ol 8 cdldans g sz JLo VO 5 b Jels e

JEltiet o8 055 oe 8 5 ool IS5 (5 oy 0lS

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

Oléslo sl

oy
r |

i

VoS s IS 55 s (6,18l

VYYD 5 Jelie Lbaas 4y Lgs o Vo 5 )Llos VIV )le
o=l b eizmes Sl (uSTg w5 ) bgaye Yo 0 L
Gl o3 Ve dgu Ug)S (g ng 2 Dl pliee el
YOIF 5 Jeline ldasi a4y by e duoyo F/F a5 il valys>
Lol STy 3,55 9 2,5 4 bgs e sy
oS slaaze Gl sl Voot sl Jow 4 axgi b
GRelS Gl 5 0310 g)lem J58S ol col le g
Ol a5 285 18 Colas Llodi 390 (5 lor 4 D
aalys g slacanlon 5 b ite sl g5, Sl ax bl
by el ile SJgo aF (glay 3 51yl ol o 1) g9 )L
g Sl Yo o)LL FIY ales e slo 6 o J =S
)l Glem pRals 0o ) Cond @S 5 Jae Cole

s Ml 2alS e 8590 50 Cuized el ool Caws 4

) aneler (groz (ol Oliee B ol jslaie (gao )0 Ve alS

@ lizen polae cowlus ol isn jo andlaules ol
28,5 )18 olssl 0ye bl il

el oty py D90 4 S5 Slaz (358 SVl S L

Xp; = 280,800,000 cdtass 55, — a5 olows

X1 =12 Sass 59, olows

X = 27,984,280 1Sy o0isS &8l ,0 &l a5 olaws

Cdgo aS cl e oo odal s dy slogaly

Sl 5 am Coly 1 i Blaal & &Szl 6l Camslyos
g 035 Judaei |} Sllol 54, VY J8las cos s (g Lo 0 DL
o=l )3 a5 whled By STy 590 ¥ & geles YA S0 &,
Jelie (Ldasd ggome ol Yo o)Ll YAV F sg0> O 550
o=l 5l a5 Subls walys 0 an e 2dgd ln STy )5

20 -+
. 15 -
g
kel
2 10 -
3
9
i 0

O T T T T 1
0 20 40 60 80 100 120
Mol rals as o
Jol @eoliw o Ml alS sy cas 5 Judans la g, olaws Sl pes 1) IS
5E+09 -
4E+09 A
3, 3E+09 -
8 nll
2E+09 -
n21
1E+09 1 nll+m21
O T T T T T 1
0 20 40 60 80 100 120
Mol rals’ as o

Jsl gl jo Ml jialS ao )0 s aje Ol Y JSS

Published by: Shahid Sadoughi University of Medical Sciences

www.mshsj.ssu.ac.ir

WHEL ks F+ Okl of o)led o Jlo et ol 55 Sy e glas sl

%
>



http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

~

D

|
\

Peter

Vs S s IS 55 ps 6,18l

Oldslo ol

‘)WywlﬁJYJi&5o;ooLésmlJ);;5¢%&5|5
Gir oz Voo B0 o3l sl a4 izen 035 el
Db il STy &5

120 ~
100 +

(o]
o
1

N
o
1

o

Mol S28lS 03 a5 45 wims e LS ¥ 5 ) sl S
J=B slajs, slasd sl o Sial3dl 0o )s B0 sgam b -
aS 0l (el @ Wl oo &S Wb oo a5 B ks

nl2

n22
nl2+m22

0 20 40 60

ol Caws 4 (Ol el ws s
Jue !
B O
o O

80 100 120

oads Jlosl (Ol ralS wo o iSlas

Js syl o 0a Jlos! oMl 2alS sy S o 1 Joe S 5l Sl Sl alS oo Sl i ¥ IS0

3oy A (5 )l LRalS do 0 g )l (pl jo 1Y g1yl
Sl 4 S @l 5 Joo Colus 5 oal 4185 Lo
il sl a3l g5lan J S ol el hle cgo a5

sloagals g adgl la 1S sl p ams oo las ¥ IS
2 O3 o 5 el mSTs B0y b Caslsl oo yo 0 1L
Les )5 Ldaws o coglgl L STy g (ludaes Jsle ¥

.w‘

[ DOI: 10.18502/mshsj.v6i2.7179 ]

-
30 -
3
ﬁ'\
)
i 10 -
O T T T T 1
—{ 0 1E+09 2E+09 3E+09 AE+09 5E+09
3
Y
1
J P> S )biw ;5 e > p Jeland glajg; slass Sl :F IS0
2
é%/
% S5E+09 -
) % 4E+09 -
3 3
?L 3 3E+09
= nll
j 2E+09 -
3 3 n21
> 2 1E+09 -
< 3 nl1+m21
j' - O T T 1
= 0 2E+09 AE+09 6E+09

oads Jlosl ay o iSlos

295 Sg0 ki ;0 0ad Jlosl aje jiSlas o Jow 5l odelcamsa aje &l s 0 S

A

}. .Y' d‘-:;n_)udf“

| )
Published by: Shahid Sadoughi University of Medical Sciences www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj.v6i2.7179 ]

Oléslo sl

oy
r |

i

VoS s IS 55 s (6,18l

Ol 4 abge pals (Llas ole g a3l Giol38l ST
OSly 0B g Coniaip a4 ble aS placdgs Koo
S 0 55 o3 el (ian (g5 yiban o

150 -

3“
3 ~
3 —

0 T T

J=B aie oda> 0 a5 W o lis O 9 ¥ sl IS
Sdgs g acal i cdgs hug gl J5uS cpm Jlos!
Q0,3 Ol IS A 3e (6 i die ate) (ol Ho all bl

) nl2+m22

0 2E+09 4E+09

e

6E+09

£99 Sg,bew ;0 Auie e Ml alS wo e Ol sy P S

Sl STy Gy 5 (Hekand Jawgi ol 2alS ol oy
il oo (S

deoy Ve ()l (alS ao)0 5l ol 50 g9 )b
45 Sl pp 4 Sl gl 5 Joo Sl g 0a2ad 5 L350
35 bl wles ey s)lens S8 el Sl hile oo
20 -

15 -

10 -

ks slajg, olass
5,
1

Sz g e j08an s was oo (LA e 1SS

Lo Ldasi (59, 35 yod a5l (oud cail yidon (55low J 8
o b hdasd bvgs (5 )lan (RalS ao s il oo ialS
G5 b )lon (LS aaoys g als 1L cesliie
O glan e Sl assl ol 4wl ce Gl Bl ST

S—

0 . . .
0 2E+09 4E+09 6E+09
a5
o Sonybs 50 430 oy llasd glajg; ol Sl Y S
3.5E+09 -
3E+09 -
3, 2.5E+09 -
! 2E+09 - .
9 1.5E+09 -
j 1E+09 - n21
i 500000000 - 1421
3 0 : . .
0 2E+09 4E+09 6E+09

ouds Jlosl aiy o iSTos

pom Ssliw ;0 00l Jloel ayie 2Sla> o

Joe 5l eselcansay a e Ol A S

A\ &lﬁ oJL»’Zs ALK O\:..».:U ANy) e Lr..i.i Jle D rUéJ)J o pde ‘5\.&;}:.&‘)

s
P

Published by: Shahid Sadoughi University of Medical Sciences

www.mshsj.ssu.ac.ir

—
-



http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

L o F

Ol oY o5lad (ol Jls e rllz 93 ke slas Ll

DN S s S s s Gl

[)l:hl..p Q:-“)

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Mol rals’ ss o

nl2
n22

nl2+m22

0 2E+09

4E+09

e

6E+09

po Sg,bw 50 Au3e e Ml alS ws e Ol s IS

S omzmen (288 13 ol 9)50 pitae plis (B ol
OLSesk b 59, 2 O Sy el G (nl g8 Ll
d=les ©jg0 po 4 Cul ol 5 QLS (5, 590 alox
DS B s 35 (ST Slihed lyie an il oo
(ehize S350 dnge g dgm @l (S I (rizen
Se ks Gk ol G g e S50 )90 ol
Cgits §izd ol Sg 8 bl g Lle des 3l Gun dsol>
Py

2 B9 Golem S ool 5 ol 9525 4 4z L
Sl Y Olse a4 puSTy 055 5 el lolans aslllas (ol
Gt 33 Silam 95 ol J S Cg cdgo Ygane oS
V65l o9 9, sl eslaiwl b el (ow) p eilazd S
(Sl = A by, 5l osliiwl g diwsyy o)lone ¥og 0)i
VoSly ot g Jelbie (bt a5 00 8 (b (Jus
b Sy 9P Ol g ks Ol 5 5k crl OSesb
o &)l Jae Jo b oo a5 150 USG5k slas 5Tyl
G5 99 (Solem adgl 55 Cuzr &5 w05 el
S s el a0 Sy il 5 e Wlgs oo ST
oolainl oo Jelotue (rans Il 1 cnl e (6 5low Stion
Jmled 4 Slacdgs ol lis La Jdow izren 00,5
4 015 o )13 (g)lom JSUS 9550 53 3 S A 5e 4y (5 eS
sl 59y Jelie Lass

L el )18 55 po 592 )l 890 50 Lo i pgs (59 )lins
A L logad placl Coad 090 (590, j0 a5 glas oy
P g—m (5%)Ll_m 59 A_i».]l} 5o .\_'»)9.3 ‘rb} Lu)fl.: S0
= .
Sl ¥ s, 8 s g 65l (6,05 5 eolaiwl ge.og0
aoazgi b g odgn anax (Jelin Ldasi g (puSly 5,5)
@l )5 8 ey 950 aslllas l )3 5550 Cues
58,5 2ol 5l oS gl ez ols ylis sanl s 4y go0e
il el o 31 iouie iy coo Ty 5 5o
e Sl st S Sue 6l Jilie (Laes Slee
Jeas oS ol 5o Loy a5 0,8 15 coliiul 5 90 ol
=55 slagslisl jl Glg oo idgs Jlo sl sgaze
05_;0) OQLD.»_M:‘ K )Jo l_Qu_mLmD L}.A.l?u )\) 4.70—‘ A.vl...wo
Mol ralS as,0 5 (6 )lew JiiS ol 45 rap
J=sS b ogls bley cdgo a5 glasg jo 4 anly wilgs oo
Jelie (Lo 5 STy 82,55 0550 ¥ (G 23S 430 (5 Lo
G kgl o Loy a5 g pl slacudgame alex

| 13
Published by: Shahid Sadoughi University of Medical Sciences

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

Olslo ol
&b oyl
oad IS Ol aish sm 3l (i (215 s
References

1) Zhang Y, Yang H, Li S, Li W, Wang J, Wang Y.
Association analysis framework of genetic and
exposure risks for covid-19 in middle-aged and
elderly adults. Mechanisms of Ageing and
Development 2021; 194: 111433. doi: 10.1016/j.mad.
2021.111433.

2) Zhu Q, Zhang Y, Wang L, Yao X, Wu D, Cheng J, et
al. Inhibition of coronavirus infection by a synthetic
sting agonist in primary human airway system.
Antiviral Research 2021; 187: 105015. doi:
10.1016/j.antiviral.2021.105015.

3) Santos WG. Impact of virus genetic variability and
host immunity for the success of covid-19 vaccines.
Biomedicine & Pharmacotherapy 2021; 136: 111272.
d0i:10.1016/j.biopha.2021.111272.

4) Hu Z, Wang H, Xie J, Zhang J, Li H, Liu S, et al.
Burnout in ICU doctors and nurses in mainland
China—a national cross-sectional study. Journal of
Critical Care 2021; 62: 256-70. doi:10.1016/j.jcrc.
2020.12.029.

5) Shagufta Al. The race to treat covid-19: potential
therapeutic agents for the prevention and treatment of
SARS-CoV-2. Eur J Med Chem 2021; 213: 113157.
doi:10.1016/j.ejmech.2021.113157.

6) Sohrabi C, Mathew G, Franchi T, Kerwan A, Griffin
M, Soleil J, et al. Impact of the coronavirus (Covid-
19) pandemic on scientific research and implications
for clinical academic training — a review. Int J Surg
2021; 86: 57-63. d0i:10.1016/j.ijsu.2020.12.008.

7) Salisu AA, Raheem | D, Vinh XV. Assessing the safe
haven property of the gold market during covid-19
pandemic. International Review of Financial
Analysis 2021; 74: 101666. doi: 10.1016/j.irfa.2021.
101666.

8) Sampson L, Ettman CK, Abdalla SM, Colyer E,
Dukes K, Lane KJ, et al. Financial hardship and
health risk behavior during covid-19 in a large US
national sample of women. SSM-Population Health
2021; 13: 100734. doi: 10.1016/j.ssmph.2021.100734.

9) Ferrannini A, Barbieri E, Biggeri M, Tommaso
MRD. Industrial policy for sustainable human
development in the post- covid-19 era. World
Development 2021, 137: 105215. doi:
10.1016/j.worlddev.2020.105215.

10) Verma P, Dumka A, Bhardwaj A, Ashok A,
Kestwal MC, Kumar P. A statistical analysis of
impact of covid-19 on the global economy and stock
index returns. SN Computer Science 2021; 2(1): 1-13.

11) Rainisch G, Undurraga E. A, Chowell G. A

Published by: Shahid Sadoughi University of Medical Sciences

-y
12
V|

Vo5 s s IS 5s s oSl

s culos ylojlu
A Jle olem 990 Slosle e S5l aslllas

dynamic modeling tool for estimating healthcare
demand from the Covid-19 epidemic and evaluating
population-wide interventions. International Journal
of Infectious Diseases 2020; 96: 376-83. doi:
10.1016/j.ijid.2020.05.043.

12) Hernandez-Matamoros A, Fujita H, Hayashi T,
Perez-Meana H. Forecasting of covid-19 per regions
using ARIMA models and polynomial functions.
Applied Soft Computing 2020; 96: 106610. doi:
10.1016/j.as0c.2020.106610.

13) Lmater MA, Eddabbah M, Elmoussaoui T, Boussaa
S. Modelization of covid-19 pandemic spreading: a
machine learning forecasting with relaxation
scenarios of countermeasures. Journal of Infection
and Public Health 2021; 14(4): 468-73. doi:
10.1016/j.jiph.2021.01.004.

14) Kolawolé JG, Brezesky VS, Romain K, Kakai G.
On the reliability of predictions on covid-19
dynamics: a systematic and critical review of
modelling techniques. Infectious Disease Modelling
2021; 6: 258-72. doi: 10.1016/j.idm.2020.12.008.

15) Parbat D, Chakraborty M. A python based support
vector regression model for prediction of Covid-19
cases in India chaos. Solitons & Fractals 2020; 138:
109942. doi:10.1016/j.chaos.2020.109942.

16) Caparrés A, Finus M. The Corona-pandemic: a
game-theoretic perspective on regional and global
governance. Environmental and Resource Economics
2020; 76(4): 913-27.

17) Kabir KMA, Tanimoto J. Evolutionary game theory
modelling to represent the behavioural dynamics of
economic shutdowns and shield immunity in the
Covid-19 pandemic. Royal Society Open Science
2020; 7(9): 201095. doi:10.1098/rs0s.201095.

18) Reluga TC. Game theory of social distancing in
response to an epidemic. PLoS Computational
Biology 2010; 6(5): €1000793.

19) Wang JJ. The president’s dilemma: open-up versus
lock-down amid covid-19 using game theory to study
the optimal strategies to combat the pandemic. Journal
of Game Theory 2020; 9(1): 8-12. do0i:10.5923/
j.jgt.20200901.02.

20) Bairagi AK, Masud M, Kim DH, Munir S, Nahid
AA, Abedin SF, et al. A noncooperative game
analysis for controlling covid-19 outbreak. MedRxiv
2020. doi: 10.1101/2020.05.22.20110783.

21) Asgharpour MJ. Group decision making and game
thory: an approach on operations research. Tehran:
Tehran university; 2003: 1-418. [Persian]

www.mshsj.ssu.ac.ir

QL‘;..J.U ANy) e Ar.au Jl e <-uaa P pde Lg\.b:j:.hl)

T OF-

—
-
—


https://www.sciencedirect.com/science/article/pii/S2468042720301123#!
https://doi.org/10.1101/2020.05.22.20110783
http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

T ore

Ol oY o5lad (ol Jls e (U@ 93 ke slas Ll

~y

oy
\
W
[s[H]s]J]

22) Fekri M. The cost of each holiday for the country's
economy is 2458 billion tomans. Available from
URL: https://www.khabaronline.ir. Last access: 27
Feb 2020.

23) Donya-e-Eghtesad. The price of the corona vaccine

VoS s IS 55 ps (6,18l

has been announced. Available from URL:
https://donya-e-eqtesad.com.  Last access: 22 Nov
2020.

24) Jamaran. The latest corona statistics. Available from
URL.: https://www.jamaran.news. Last access: 30 Aug
2021.

25) Tasnim. How effective is the corona vaccine?.
Available from URL: https://  www.alef.ir/news/
3990521041.html. Last access: 11 Aug 2020.

26) World Health Organization. Corona vaccine;
everything you need to know. Available from URL:
https://www.bbc.com/persian/science-54930060. Last
access: 18 Nov 2020.

Published by: Shahid Sadoughi University of Medical Sciences

ul:éil..a Q:A‘)

27) Tan Y, Birtath A. What do we know about China’s
Sinovac Corona vaccine?. Available from URL:
https://www.bbc.com/persian/science-55676526. Last
access: 18 Jan 2021.

28) Deutsche W. "95 % Effectiveness" of the moderna
corona vaccine. Available from URL:
https://www.dw.com/fa-ir. Last access: 16 Nov 2020.

29) Ashvandi F. With "Minoo Mohraz" about the
Iranian Corona vaccine. Available from URL:
https://www.khabaronline.ir.  Last access: 7 Dec
2020.

30) Tasnim. The latest statistics of the country's
population in 2019. Available from URL: https:/
www.alef.ir/news/3980516027.html. Last access: 7
Aug 2019.

31) IRNA. The employed population over the age of 15
is 23.4 million. Available from URL: https://mww.
irna.ir/. Last access: 11 April 2020.

www.mshsj.ssu.ac.ir


https://www.khabaronline.ir/
https://donya-e-eqtesad.com/
https://www.bbc.com/persian/science-54930060
https://www.khabaronline.ir/
http://dx.doi.org/10.18502/mshsj.v6i2.7179
https://dor.isc.ac/dor/20.1001.1.24766879.1400.6.2.6.6
https://mshsj.ssu.ac.ir/article-1-432-en.html

[ Downloaded from mshg.ssu.ac.ir on 2026-06-29 |

[ DOR: 20.1001.1.24766879.1400.6.2.6.6 ]

[ DOI: 10.18502/mshsj .v6i2.7179 ]

Research Article

Citation: Sadeghian R.
Government's Policy on Controlling
the Covid-19 Virus Based on the
Game Theory Approach: Closing
Jobs or Purchasing Vaccines.
Manage Strat Health Syst 2021;
6(2): 133-44.

Received: May 31, 2021
Revised: August 24, 2021
Accepted: September 08, 2021

Funding: The authors have no
support or funding to report.

Competing Interests: The authors
have declared that no competing
interest exist.

¥
»e
_d

Manage Strat Health Syst
uM
[m[s[H[s]J]

Government's Policy on Controlling the Covid-19 Virus
Based on the Game Theory Approach: Closing Jobs or
Purchasing Vaccines

Ramin Sadeghian **

! Associate Professor, Department of Industrial Engineering, Payame Noor University, Tehran, Iran

* Corresponding Author Ramin Sadeghian
sadeghian@Pnu.ac.ir

ABSTRACT

Background: The tools to control COVID-19 virus and this epidemic have
been tested in all countries and at different levels. At the community level,
they include observing hygienic principles, such as observing social
distance, wearing masks, washing hands, observing cleanliness, observing
personal belongings, and etc. Also at the macro level, governments have
taken measures to combat the virus, such as closing cities, purchasing
vaccines hygiene training. Given the high costs of closing cities and
purchasing vaccines for governments, they may be willing to select and
use a combination of them to control the virus. Considering these 2 factors
as 2 competitors in the effectiveness of COVID-19 control, this study
sought to find an equilibrium point to control the virus.

Methods: An infinite 2-player game was defined by considering the
number of cities closed per person-day and the number of vaccine
purchased per person, both of which have continuous and infinite space.
On the other hand, a significant basic criterion for governments can be the
cost and number of patients with the disease. Hence, the game was defined
based on 2 criteria. A case study was also solved for the sake of clarity.
Results: The government must close offices for at least 12 days and inject
2 doses of the vaccine to about 28 million people in order to achieve its
goal of reducing costs and reducing the incidence of the disease.
Conclusion: By solving the proposed model, it was found that for the
initial control of the disease, the purchase and injection of vaccines can be
more effective, but in order to further reduce and control the disease, it is
better to close jobs. Analyses also showed that governments that are less
willing to spend money on disease control could close jobs.

Key words: Covid-19 virus, 2-player game, Bi-criteria game, Jobs closing,
Vaccine purchasing
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