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Abstract

Purpose: Today, supply chain management and accurate demand forecasting are considered key factors in improving productivity,
reducing operational costs, and enhancing flexibility across various industries. The printing and publishing industry, as one of the
sectors highly influenced by demand fluctuations, requires efficient strategies for supply chain management and optimal resource
allocation. The objective of this study is to examine the impact of supply chain management on demand forecasting in this industry
and to analyze the differences between the current state and the desired conditions.

Methodology: This study adopts a quantitative approach and utilizes real sales and book demand data for analysis. Machine
learning techniques (particularly feedforward artificial neural networks with the backpropagation learning algorithm) are used to
model and forecast demand. The performance of these models is compared with that of traditional approaches, such as time-
series models, to assess improvements in forecasting accuracy.

Findings: The results reveal that machine learning models, especially feedforward neural networks, achieve higher accuracy in
demand forecasting compared to traditional methods. Moreover, the application of these models reduces the bullwhip effect in
the supply chain and enhances coordination among its members.

Originality/Value: By presenting a hybrid model integrating supply chain management and demand forecasting based on neural
networks, this research introduces an innovative approach to optimizing decision-making in the publishing industry. The
integration of machine learning techniques with supply chain analysis can serve as a foundation for developing intelligent solutions

in inventory management and production planning across similar industries.

Keywords: Demand forecasting, Supply chain, Machine learning, Artificial neural network, Bullwhip effect, Printing and
publishing industry.

Corresponding Author: zahrajbn20@gmail.com
d. ) 10.48313/jqem.2025.550673.1576

Licensee System Analytics. This article is an open access article distributed under the terms and conditions of the Creative
@® Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0).


mailto:dastam66@gmail.com
mailto:zahrajbn20@gmail.com
https://doi.org/10.48313/jqem.2025.550673.1576
http://www.pqprc.ir/
mailto:montazeri.fatemehzahra@gmail.com
mailto:zahrajbn20@gmail.com
mailto:sekarimimail@gmail.com
https://orcid.org/0000-0001-5439-2167
https://orcid.org/0000-0003-3579-830X
https://orcid.org/0009-0009-8554-7008

Sl ) g0 § (GwNgo

4

WWW.pqprc.ir

Yor-A0 (VP F) o(P) oyl (VO oy 9

Wl 4G &33

95k Cauniog dulia g cyelio s b 3 Lol i g ]9 Lulos
Syl Cuniio gl

A\l M . . s s . 5
oS 4> g ltpe 1525 ¢ g fatie ) dabols
U‘)"‘ ‘%)15)*’ (2 W}m le.sbd.\l.ALw tS’Lm 05;\

Olrl eolssle e09,0b (61908 Sz 55,07

LS

BE) LS;M;N-’U‘-"‘ u:'i‘f‘J JL:LA.F LsLbA..iJA u,ikls (5908 D LS"\:'lS JA‘}F )‘ Lol 5:5) LS":’U:"ﬁ} mﬁbﬂﬁu) C_,\iﬂJ\A °}j]“ :JM
.MT)[S&LA&:’;‘J:—-&‘ 3l w3l ol Sl g ) ﬁJ.;J;U slaoy s> 3l ;;<i Olgea 4uLZ§J.:~:} &)b_- GOV SV R LP M RE PR ) cilises @L«D
Do 5 Comis 55 Lol i i Il 3 cyasio oy S0 sy i s5 ol G .l b dg 2eadS 5 (el o e
ol gllae Loyl 8 5 50 Conizs Ol sasls

(_;ﬁfblij ;;."..a (_;uui.j) ol 0l oolaiul ut’.s‘_sl..aw')u:)ﬁ ng.;b (_;L«M.)\) M} stj_{u))'l can)las u.;\ BE) Z&A}}’wmé‘g)
lonkd 43S IS4 ol | g 5 S5bden (81t el A g (65550 020580 U gy 155 5] (s pn st S o <l
s 2Ll e S8 55 Ol B Sl ol aglie Sl (6 sladie il i gla g5 b adde l 5 Shes

e Sadie 4 Cond Lol o i 53 (6L 035 (g0 e a3 05 94 ¢ (edile (6,500 (sladde 45 Aas o OLES 3ol il Laal
sl 0l o (gliasl gl Sialod 35 5 puslo oy 53 3G 51 2alS Comge Ladibe ol 3l e3liisl (puizeas .5l

6355055 (omar SaSl (e LolB w5 cpelio o) Co e 3l (oS5 Je G bl bt cpl 1 sede 039381 25/ SILal
arn s Sl plon Ll o opmelio oy Jdot U cptile (6,500 (sla ag) 52l s oo )l 25 Cars s 6,5"._%45 Solwdg Gl alyslp
A alie mlio 53 U5 (G5 saal 5 G550 L pide 53 diadipn LS,

Pl Comto (I S osinmn omas 40 (abile (6585L (malio o ol gy g Lae3ls S

dodde -\

J;V.@.o )‘ é RS SNy ;j.ﬂ d:“.ﬂ.u Lsu&j:\}im‘ A M)L:J (S50 4 ‘_;.ib.é‘j L;"’L;) k:aijﬂ Las LS‘J" Lh‘_)LA)L..« “)jf‘ Juu) letib‘)b
dw&uo‘)j}).)&*jﬁ‘j;»‘Lgudxgﬁm’fwmuwmadiﬁ wtplﬁ&é;wﬂ ‘&S&&SJMJ“M&‘}JAAS&L&JU\
[2] .LS@ Ldg“u,:ﬂu:ﬁu‘)g;iﬁ.lﬂj JZ.!}J.«} cJ.:_.‘)S dﬁ‘)mbf))wb‘&?bd_{b c[l] J)lﬁw‘ﬁjb 4:‘“}‘ .)‘jﬂ wmbj.k.:.sjs ‘;;'li.)‘)b


http://www.pqprc.ir/

305
Montazeri et al.| J. Qual. Eng. Manag. 15(3) (2025) 304-315

O Slassarme Jold ualioond [3] ol 43S 15 x50 She Sl ot Lol (o iy Sl 55 aslie oy el | sladle
ST Jsls 5 (Saalen sl 2,5 o0 2531 2l (6 5e s dgnamms o 525 5 )55 el 5 6 gl ol nls 5148 ol ool 5 Lol 5
M| g 0y ol 53 (SalS Jolpo 51 (G [A] 5 s Laasy jo j2alS 5 sl Sl b gilwargs 55 GlodiS s 2 s jide cpl oy
Sodetide 35 Iy 0y calitee (Sla isu Gl (Kialed ¢ o s S8 Ll osde ¢ olad (ol pnlBo iy Liasl oo (6 ) Ka

L6] [B] s Sl aalie sy TS Sy ks (5 (51 Simlos i 4 plzws ol 0l b s o bl |y Slles 1S

Obe (Salon 3o b 5l 5 413 00 G Il oy sl 51l (5550l 40 «(S3lwtings S LSTaL, 51 (6 xS0 b (el oy o e
IS (ol e S  Sign Sl e e ool Bk e 7] 3o I 0T S il (sla i
s (Saalon pude 5 S| 53 Cinlo Lol Connj3b i g 25le (o 1l s o) 3 Lal sl Slles (550,00 (2ol 5 oy 3
Sl " BN S 0y oy 0l 53 ONKiia o Jodloa Ll ) (G358 (0alio oy 50 s Ollngs 4 joete Ll e ccilises gla 25y
633w il (gay Dladllao 53 9 (5o V4PN Jlo 53 [B] jiwyB Loy HU e aST 3N S50 o0 sl ey aigy 3 Shas ) C’:La as
Lol ool (gt s oS Wlosls LS Sladlas 5)ls 0)La) alio oy Jsbo s oolin )3 o s JoB e Sllug 4 bl ) 5 [9] Kb
IS g Jame sl o) 53 o sl ysaots b b b Sledbl & Sl [10] Gl edos ol s 38,56 Lol Jolgs 51 S
5 ek s A8 (53 pe (Slatiz 33 I cla il 55 ks Sblongs 4 i oS 125 o 301 g 0o sline)
Sl e s 5 LoB oy SR, 25 Gk ol NG 1 2alS gyl 5 [1L] 358 e elie iy IS SIS ralS
sl 4y mlbos & (335 Sl 350 5 A 8 laay a Lolidl cad gl sle el O ¢ 528 5Ll 508 Lol 5 ys ol (559 0
Sl 0l ha b ralS a aie Ok 383 b3l s RS HLaS) Qi S 55 gl lgreay Sl 0315 B g aT1S 8 Sloanas
ot 0 38 i 3 (S aS Ut el e (6:S3h w1 U sty e a8 1 R ool 53 358 e 0L Gl
Ll or s a5 (nile (6 0L (e 5L s 31 (6 xS el el enlital 25 5 Qo Camis Comios Julod 61 el

i S e \)@Lz.adlS:JSl&.aj osly 2alSly malio ey Slluss osls 2al58l ) s Py 35
ARy Ay -V

6'?'& L;LAUL‘}) [12] Sl 03¢ lean wboﬁu) k:aiﬁJﬁ B ‘;ﬂLﬂl Lguuﬁl;; )\ u'i‘- d\,&m o)\}uﬁ wAUaj_er.:) B Lol d‘?’di"ff:
M LSL@‘;«}) -y cdu) &J‘” 6&&4)) -y ‘UKJ} CJ‘)L.&;JJ J:""‘ ddééuu:j) -\ Juxg‘_;é )\JS ‘_;L\é‘ Lawd )LR- B d%).b‘b

Sl sla s, =¥ 5 (L))

)\ oslanul (ol S g0 &)U ‘_SLAAJ\J 456.))‘_,» BE) .J)‘Jdiimg djﬁa;uo)aﬁ‘\}ﬁ 4J.>jﬂ Lile ul.o‘)&m ‘-;'3"&3:': WL.A U’:}) uLxZ:‘
Lyl, 53 Ll e 08,5 Dsliad e (Sla s i a5 Wilesls plid Dladllas . idy 35 1y i S35 Ll e pr Slle gla g,
JluYe dla‘)boj?'- Y/\\c.lam‘,ﬂa.l.inrlqd\g;'ﬁuﬁﬁ/\\“'"j\ui:{&j)ﬁdiﬁj}: (e M)&ASYY%U\)&}‘warJ&
m.JJ.'SO,:ﬂU—)\J.]_J; .]a.a\j) BLE Y &Lh)bé)d:b& LS‘J’ ..L'Jé-\.)x Ag_..UG 0> g e u‘<’:‘°L‘i'> Jde &)\ oalanl L' (|SN) a.k:&ﬂ(,.h)) u,:.AU
B o8 Jemil s OV slan b (oolgring Joe w sl ol oslinul (SCGNN) ol ulido T oLl S v:w)ﬁ\j (F s s (Glaas L
DMs 5V ¢y amw Sy oo b dde (VL 35 sdiasglis (ous b Sl ol )l olas lagssluans Sk ol ol 5, Khes 50l oo
MJDWUUC?':’}&‘}'JJJQ‘JKMJJE@J‘NJSJ d:)JCﬁ" el 10=7107{-7}10-7 B 10-510"{-5}10-5 asj.bujbdlbéw
S A (L s e 4 oy 53 (7] ol LS S S8 s 5 o SlaiSc bl 5 U
d&ﬂ‘ LSJLC"":“:i Jdw ch‘)LAT J:bd 9 s o\g.\.& 6\.156))\.’5 3 oslaiul L’ 'Djbﬁ:;f g L;i"})é"-}j;j JZ)JEM.L«.O Lg\t\.ilaﬂo J\)La BE
@Lﬁ:} GIS A;i?r};g\ (SLM‘) Sledb| «d@Jst_?jsa.o 6@0:\) J.Sw M\Jﬁ \) LAQT ‘J“lf' )bﬁ) L53L-’~j)‘} A}EJLJ dlif*:“"’ &»\5: J»L.«L:«
G b e aSd sy e S35 oLl gl ol S 513 o ol (Gl e (AT e Sl i 5 S0LT gla Jelos
..s)\.solw:&,c6@@)36}@3;&&”@Sw\oﬁy@jo&ww‘;>wdﬁ'q—;w&y Sz a5



Analysis of the demand forecasting process through the supply chain and ... 306

j&jl.im ubdb‘}.vjs}n J"“‘)‘Jf","«‘*gd"”)‘ cd.ba 39l L;\;v &Uw‘}sjn.uh &U)T&mmm)yﬁ&g}y)bb)bgﬁ)) U’l\
Sl ol )] ¢ e 4SS 5D SlS L oluag

ke 5 Sl e 03l 2, es s (555LS IS 5l )l3) ()b 5 (GsliS J S o) s Jolgs 30 ) 4 [19] 0DSen 5 ST
sl Jolo 5 (6o slper Saaass gblis 31 5laS YVY (slaosls ¢ posims mae iSb 5 (o Jolosd 3l ealiad b dils p go din 53 o
s Coanl o 5555 £ 5 ¢ 5 sl (ST Sl 313 O 3 s 535055 2180 G e (S5L S e e LS s e
ISl ey 255 el 483 o L5 VU 3 cabshe 5 03 5, Khas sy 0 V5 0 APl RORAZR e b olgiieg Joke
2ot slas 56 ) 4 355 andlas 13 [20] 15,93 5 J oS 0 SaS (655LaS 5 S 30 Sl ange LGBl (295 53
S LIS S S sl (s e Le g 5 pslie )35l S s ) eslisnal b o33l oo (el ay 53 ol SbLuy
Silwtingr & LolB Sl 5 S Gaadgioes 3,5 15 55 b (golgiliy dibe sl i g Sllas @ sy o oo p5bay 4SS e
ED) 5554 b jesli -l aS das e olis (hlwand @L:J LS o0 L ooobie Sllugs alS o 2oy aS 3315 5 e (glodS S
OB oy 40 357 G 53 [10] oVl o S S8 (i i) S ke S ot 0 K5 o0 5 Sl Ggmo G sl 5 5 U ramme sl
OLelid )8 Jolds (oLl amala sl aitls 55555 Dladad GEALS (sl 3 oi 50 (5 bl 5 uelie sy CodS 5 (BOG J)
Vol 5l oalaial b Wosls Juloss sl ol Ol 018550 gt 31 sl U (g5lel wigad 5035 55055 Comino oS (40l (sa S5
Slabsh 08 yonl s 53 iy 3 Shas ol sy oS 5 IS 15 3 9l s i ool ks o 5 (5L

Al 3 Shes 350 612 (63208 saslgiing «Culg 53 .Sl 1SS 55355

bl ay allo alio iy 53 (VG 31 2alS lags 5l pospde Jde (b @ sy 55 [11] 0o 5 6500 ol
oledbe 3l estinal b 5 oLl 5l A ()55 s W5 0 (AR 5 mio 0,5 VO ) i B35 5 ilo= oo sd )
233 G150 3T e 55 A5 (3200l 2 5 (60950 IS (Slaanlon 48 31 LS el A (Gisatns prdann O 3 (4 el (5ol L
SaS Ay 4l 200,055 5 Ko 3 5 4 A1 5 oo LaaBly (il i)l 513 e ol pelans 53 s g2 Oley oalS 5 SV samoes 250 i,
oSo e b 3355 oo pmalio s )3 Lol g St 53 ceblle (6,800 (glaas 53831 3l olitunl guny o 2% o0l [21] OSCan 5 TS s
el oy Lo (oo W= F) kool 555 (s ¥-0) ooty (slaeils 53 i iy S35 (oo (6500 5 (bl (6,800 Calses (sla s 5
MPE 5 MAPE 13ls s lns b Undite bl 1o 455 IS & i by 33 8Lt e 6 (8o 5 S5 o) (gla 550
S sl S e 5 (S 25082 4 5 0215 SR ) e ey S0 W35 oo edle (6,50 48,y Sl b, S e e 0L
din3 s gl NARX 5 BILSTM 3l ealisal b e (6,50 2 stion cslio s (SLiolB ity Jos 5 [22] o)Son 5 laaal) S
3 g2 UNI-TEQression iy, a8 e slulid i slba i, ol g |y (o 18 (6la sl g edzes sla Sy ¢ o555 5,505, b dube
axdllas () sy ol o313 Lt R-SUArEd 5 MSE MAE sle ylalims 53 1y Uss 0l 2 208 5038 ol i g 33 55 s 5 5

S S alin iy (ST Rl 5 (63550 o ke (Solwtings S (S S et 4 Ll e

SRR Ay =\ Jga
Table 1- Review of related studies.
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Figure 1- Supply chain of the printing and publishing industry.
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Figure 5- Main model.
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