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Analysis of the effect of the pandemic on the time
series forecast in the demand for the product
manufactured by Shoniz Company in Iran

Ali Mirzaei!, Leily Hoj aghani*2

Abstract:

The emergence of any type of pandemic causes disruption of the economic activity of
various businesses and leads to problems in the supply and demand of these industries. In
this research, we will analyze the impact of the corona pandemic on the sales of the
Shoneys company's product using a time series analysis, using the data of the total monthly
sales of a chocolate product from June 2019 to March 2011. In order to predict the future
demand of the product, two methods of ARIMA modeling and Monte Carlo simulation
have been used. Finally, by comparing the amount of MAPE prediction error obtained
from two methods, it was concluded that the prediction using the Monte Carlo simulation
method in Crystal Ball software has high accuracy. According to the findings of this study,
it is suggested that the managers of Shouniz company, in view of the increase in demand
for the product, a long-term strategic plan for the supply of raw materials and the allocation
of skilled manpower, increasing the efficiency of the production line, providing
transportation facilities, etc. consider.
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)(0,1) -384.639054 22.861121 23.040693 22.922360
,1)(0,0) -385.659504 22.862324 22.997003 22.908253
)(1,0) -384.793561 22.870209 23.049781 22.931449
)(0,1) -385.852597 22.873682 23.008361 22.919612
)(0,1) -384.244197 22.896717 23.121182 22.973266

)(1,1) -384.267169 22.898069 23.122534 22.974618
,1)(1,0) -384.309653 22.900568 23.125033 22.977117
)(1,0) -386.362033 22.903649 23.038328 22.949578
)(1,1) -384.593382 22.917258 23.141723 22.993807
)(1,1) -385.830227 22.931190 23.110762 22.992429
)(1,1) -384.200836 22.952990 23.222348 23.044849
)(0,0) -388.526157 22.972127 23.061913 23.002746

AIC oMbl Jlxe ool s atges Jovo el ¥ S

e Jse sl olsie & SARIMALOOXLOO0): Jae ot 51 o
o0 z® Y de.?- o QT G’L"' S Cewl oo 03} u..\.o:u JJA U"‘ ‘_545,«...4;) dﬁﬂl 6‘5LA)L5}MJ

SARIMA(1,0,0)(1,0,0)12 Jow yaess gubs ¥ Jgax

Jlaz>! tobl oo e

e YI¥A BYAYF/TY C ol i

<[+ DAY VAT < IFOVA-Y AR(1)

“[oY V) YTy <[FR-AVY SAR(1)

ey ZAME JARREEEA Y SIGMASQ
oYY F o)l gl re mlas VIe o iygmsly myes o el YN AR (e o

é,.vu 6&415[;. e
Ol hans jo JBlas (Coxiine dige Jow s 2l il gz F Jauz 10z yaie gl (wlal 5
Sges ool Slojs (st 8l o1 5l Glgee (el b il o jloline ao e A
Ay cadis (yge)l 5l eoliiwl b Jae (sleodilesdl woad biln Joo colaS 5l laedsl ol
S99 pas 3l Sl deosiledl PACF g ACF (gla jloges a5 (F o) wiloads () p Switw
oy gasl Sl oailagdly (39 Jloyi y905] sl bl oo owlagdly [y (Sanmpogs
oo a3 (AT T Jlais ! (o3, 9 (YD) Hladie 4 azg5 b aS sl ooy eoliinl |- 5l
(AAOY) 51,3Y Copo aesl e jlade uimen 5,5 ) ol o 1y rosileadl (yogs Jbo
MLL;Q uw O’“"L')‘ﬁ 6‘)‘0 LQO..\JLQ.JL; ..\.%360 ULMJ



Slizgp g Il pmo cee 036 pw (S 2V A-ggS (5 S Ao I s

“Autocorrelation  Partial Correlation
[ & =
[ T
[ i [
@ [
N s T
[ T
[ [
[ I
[ s T =
[ T
[ T i
T i T |
[ T
@ [
[ [
[ & T =

Jow sleosiledl Si> (Siondg> 5 (Swondgs> jloges ¥ S

Jeol> ol oS ol a8 )5 1 8 ooliiul 050 s0isT ol O (sLolaS )50 s 51y Joke o

Sl 0l 03l Jolad ¥ Jgaz y0 o1 5l

VPV o casuiole B 50 3uigh Jaame lolss e cmion F Joox

oo gt (sl aie oo
AYYYOAD o059
APAEO,YA g )|
FYIVEY- ol 5
YAYVEYA =
YA+ AADA N
YYAYO,VE RMSE) o sl

ARAR MAPE) i sl

Castiole 8 )0 oMb 5igd Jgame 0dl com i Lol Jlade dao oo lis T Jgus gl
Ole (st (B (nl b ogdioe (ool Sllug Jlars 5 a8)5 oy jo 1, L3S W) o Jlo
Sosb 1y ol (g8 slacsil el wilgi oo S8 0 g ecand pgloges <855 (ol oanl slols
&S oolaul o9 s 8 5l wlgn a5 WS g5 yael

915 Cige (g 5lwans jleoliswl b Jopazo Lol (S sy gl -¥-Y

3 o8 cige (gilwans 3l oolainl b oDl gl Jeame Loy i st sy
shad e slo gy Jolds gn i aliee glo g, el ods oolail Crystal Ball 33l



VE ¥ 5l | oot o)lods | poo Jloo | o e dags 9 igh

slod iblsen Talfs I e (:Sile T pled sl lsen S e (2 ile Jae Jel)
el g iy Sl e L ey i B a2 L (S
Joe (ST lre (ol 4 ol 00 003 (a3 13808 5 5l ool L S/ARIMA g (* g
S doe ¥ cuiin sl sl ool Sl 5 Jae olyie 4 SARIMA(1,0,0)(0,0,2) 12
slas 5148 cul ools sy 095 anllas ;0 VAAY Jlo 10 V5ol el ool @81, O Jgas jo
G 55 Shiber Su Ol 4 il g0 Joo ()T olST el 2STY 5l Joe S MAPE

Dl
gt Jyaze SLOE 5 p Joo ¥ (cmin slalas 0 oo
MAPE
%) RMSE Joe
V,AA YYIAT AN SARIMA (1,0,0) (0,0,2)12
Y'Y, A Y- FVa,8) Single Moving Average
YYY AERAAAN Double Exponential Smoothing

oS slls SARIMA(1,0,0)(0,0,2)12 Jow aSo) a5 a5 b o Jgo= SleMbl b gollas
ol o D9 oo Sl Jae (e Glie 4 b oo (it gl g Sledlbl gla lae e
03,91 7 Jsaz 10 ol s &S oas 05 (yess (MLE) lesits s iSlas g, 5l oozl b Jow
Jo el sy bl o /-0 51 a8 S gl sl ey Jloiol byl 4 g b i o
ColaS 5l Jow d Sl 0ol 5 WS- Silod o lal oo a4y axg5 b el s sime (5Ll Ll )
g osliil Slajis o sistar slr O 5 Oliss bl al g ol )55 05Y
SARIMA(1,0,0)(0,02)12 Jie syeass gbis 5 s

Jloz! t ")L"T [pepe e
TR YISYA — YA AR(1)
- OYF - fY- —eleYYY SMA(1)
foeen VO “IV\A- SMA(2)
ofoeen ool g s sine o YNY :oygmasly Cmaygs o ol SAY (R s sy
! Single Moving Average

2 Exponential Smoothing

3 Double Moving Average

4 Double Exponential Smoothing
3 Seasonal Additive

¢ Seasonal Multiplicative

" Holt-Winters’ Additive

8 Holt-Winters’ Multiplicative

 Lewis



Slizgp g Il pmo cee 036 pw (S 2V A-ggS (5 S Ao I s

FETY S Sl o L] VAV iy 5l o o] VA ST e

5 20,0 O liebl alolds o Jow pl 5l ol cou i g 00l (55l Jae o o28lg sloosls
Sloads ooy iuled ¥ S 0 s y0 A0

140,000/00
130,000/00 \j\
120,000/00

110,000/00
100,000/00 'I\A
80,000/00

80,000/00
TO,000/00

60,000/00

E0,000/00
40,000/00
30,000/00
20,000/00

10,000/00

oo

D6/1393 10/1399  (02/1400  06/1400 1041400 021401 061401 1001401 c2ria02

| Fitted [l Historical [l Forecast [llLower 5% [Wpper 85% [0

b oMb 52 Jpame SLAE Glie (S 9 0nB5ln Joe o o28ly slaosls ¥ Ko
&by 5l ool
a5 |, 438 Sllugs 35 ST gloole 1o Lolis (e a5 canl ol 51 S sisie b
oo & (sl Jpame 0ol cim i SLolE (|50 .09 d0lgm (s0gx0 Kigy syl JS o Jg S oo
VEY o o Sblagi b ol e ass (aal3il 5l Sl b a5 col oo @) Y Jsaz o oo
sl o Toazme &5 15 sads g, ool 3 Jlo ¥ cetdS 51 e ol il ol o
3,5 anles lay

IAEA1 JL’-’-’ Canss ola O o Jﬂ‘m OMWW 6L5LCU U‘J"'Q Y Jj»

ER Vg Sergy dLol.cu )L).BA olo
VNS AR

0598
AY5YA,FY ol

NI, -
ERARARS
AYV45,Y

als =

ol e

st Oy 99 3 el @l (g (nl 5o 0ud grlae Slis b bl il o
i §adg Jgame LA (6l esd () Pommlio U digd o sl Jiu i C80 4>
Ol Qo0 & jgods g 8,05 wlide (_;).,.\;)_ubMAPE i gl Sl 4 azgi oo S



VE ¥ 5l | oot o)lods | poo Jloo | o e dags 9 igh

Ohy 5l Jel iy sl o5 bwl ) el Sl Jae 90 anlie sl W gl o
G99 & stoten 3 ol s S o Izl o0 ARIMA (g3ludae | 28 (g3loaeed

Lolpsdian 9 (6 g5 axass —F

Lol Gleis i ot 2 COVID-19 (g pFann JI Ll iagh cnl ) Soo
0095 w2 o Ug)S (g E90d (g7 bl o0 (g 5ol (Hlols &850 (ol Jgamme
oo mlio ol Glolis 5 adse 5 ons gl mlio ofga calize Jelie golazl ool
S (5 S slasil 7o 6 sl )ls (sudyr olde CY game a5 (play ax g b g ol ol SMSCis
03,8 (Jlo k) crge Wl oo Uy S (oouily Judo 4 Lol falS 5w Vg plo @
D 9yd st S50 gy Gl (s Sl Gl Jelo (nlpln gl saiSads 4
3 b o)l 3B s S 10 Jpame (98 (lime 3 (el oS 33,5 et b ol

o ele (ool £t 51 B3 Jlo 55 Jgazme (29,8 (lie a3 oo (LS Jgazme (39,8 Jlges
Scudgame Jloel 4 azgi b« conil 505 b g 00 51595 p (o2l g 5l ailale Sllogs
AF) o s il cnl oSy Al L g aslsl yo Lel .l aidly (6 pRoir halS ¢ 29 S
i Sy allae ol sl 485 iy e sl g, Toase Wil Sllug ok ke
solazwl Monte Carlo (s luacs s ARIMA (g5ldon by, 99 5l e Jgamo ool sLolEs oyl e
15 35 2lym blogs b olyan widgs otalydl Wis, addsl ) S e, 50 0 gl 45 sl o
S 45 D 48 F Al () 99 5| Jols MAPE (oo i sl (e dnaliia b ol
Lol Jloy95 0 @V 285 51 Jb Jluwa 5575138105 50 )8 Sige (gilodnnds (g, jleslinal L
Slp Loley ol ay amgi b 5iel &8 b )l pae 998 oo olpiioy slllas (ol sloadl 4y a>g
Gl 5ale Sl (55 pmmas 5 gl olge (pnals g Dkodily (50,28, 4l S, < Jpanna
w2 3 el gy i g e SUISH (30,5 pal,d g b land]

&bw

)BLM»A LS‘L«@LQJ J.a.l.‘)u (\Y“\’) F‘)>‘ ‘L5}'6’"5 ‘]r..a| L;.C‘- “SJ)Ua sbwﬁ‘ ‘6.4»:}) ‘)L)-Qﬂ-‘ ‘6}5)) o«)b’ L;u\.dl
AV=-2 LDEY S ao) usSpel (lyos oiign - Slog gm0 w285 b o (s oo 9 (5

ARMA ,ARIMA L;’L") Sy dl.QJu\A XY GLQ,wJLnA LS’L))l (\Y40) .0exe A)f)').gsm (Gewe Wz ss_i])w
Y gyl g Co e 0w glagiagy ol ol Bhel L Gl b plow (a3l (Sl 5
AYe-Vog
VY-€4 DNV B0 acliimgsy - ing-cdla g3l lgan § seginan cmac aSis ARIMA jl ooliul



Slizgp g Il pmo cee 036y (S 32 Y A-ggS (5 S Ao (i s

@Lo) g il oolaiwl b Jgamo slolis (S VAT L Lol (giesme g dgrame ¢ gdwe O W) ¢ ol
ol e all e oo (patinns ()2 SYSS 08,0 (6390 alllae)

Al-Haidari, R., Al-Rawashdeh, S., Zeidan, A., Omambala, J., & Nagarur, N. (2023).
Impact of Covid-19 Pandemic on Demand and Demand Forecasting in a Furniture
Wholesale Company.

Andrieu, C., De Freitas, N., Doucet, A., & Jordan, M. I. (2003). An introduction to MCMC
for machine learning. Machine learning, 50, 5-43.

Azizah, N., Riwajanti, N. 1., Eltivia, N., & Efendi, A. (2021, July). Analyzing the
Pandemic Effect on Time series Prediction of Demand and Sales Manufacturing
Product. In 2nd Annual Management, Business and Economic Conference (AMBEC
2020) (pp. 258-262). Atlantis Press.

Chu, C. W., & Zhang, G. P. (2003). A comparative study of linear and nonlinear models
for aggregate retail sales forecasting. International Journal of production economics,
86(3),217-231.

Deitiana, T. (2011). Operational management strategy and analysis: Services and
manufacturing. Media Discourse Partners.

Egnell, J., & Hansson, L. (2013). Applicability and accuracy of quantitative forecasting
models applied in actual firms A case study at The Company.

Ivanov, D. (2021). Supply chain viability and the COVID-19 pandemic: a conceptual and
formal generalization of four major adaptation strategies. International Journal of
Production Research, 59(12), 3535-3552.

Lewis, C. D. (1982). Industrial and business forecasting methods: A practical guide to
exponential smoothing and curve fitting. London; Boston: Butterworth Scientific.
Mills, T. C. (1990). Time series techniques for economists. Cambridge University Press.
Mounika, S., Sahithi, Y., Grishmi, D., Sindhu, M., & Ganesh, P. (2021). Walmart Gross
Sales Forecasting Using Machine Learning. J. Adv. Res. Technol. Manag. Sci, 3, 22-

27.

Pant, P. N., & Starbuck, W. H. (1990). Innocents in the forest: Forecasting and research
methods. Journal of Management, 16(2), 433-460.

Ramos, P., Santos, N., & Rebelo, R. (2015). Performance of state space and ARIMA
models for consumer retail sales forecasting. Robotics and computer-integrated
manufacturing, 34, 151-163.

Sanders, N. R., & Manrodt, K. B. (2003). The efficacy of using judgmental versus
quantitative forecasting methods in practice. Omega, 31(6), 511-522.

Shahabuddin, S. (2009). Forecasting automobile sales. Management Research News,
32(7), 670-682.

Sokolowski, J. A. (2010). Monte Carlo Simulation. Modelling and Simulation
Fundamentals: Theoretical Underpinnings and Practical Domains, Wiley & Sons Inc.,
New Jersey, 131-145.

Walter, J. C., & Barkema, G. T. (2015). An introduction to Monte Carlo methods. Physica
A: Statistical Mechanics and its Applications, 418, 78-87.





