E-ISSN: 2676-6159 | P-ISSN: 2538-5079

Journal of Decisions and Operations Research

www.journal-dmor.ir

J. Decis. Oper. Res. Vol. 7, No. 4 (2022) 648—-665.

Paper Type: Original Article
Developing a Multi-Product Economic Order Quantity Model
with Necessary Simultaneous Orders for Imperfect Quality

Items

Pegah Farhangian?, Hadi Mokhtari'”

! Department of Industrial Engineering, Faculty of Engineering, University of Kashan, Kashan, Iran;
farhangianp8@gmail.com; mokhtari_ie@kashanu.ac.ir.

Citation:
: E Farhangian, P., & Mokhtari, H. (2022). Developing a multi-product economic order quantity model

with necessary simultaneous orders for imperfect quality items. Journal of decisions and operations
research, 7(4), 648-665.

Received: 13/04/2021 Reviewed: 10/05/2021 Revised: 26/07/2021 Accepted: 16/08/2021

Abstract

Purpose: The classic model of economic order quantity was introduced several decades ago to reduce inventory costs
in companies and has since been widely used in vatious areas of inventory control. In recent years, researchers have
developed various aspects of the EOQ model. Because the classic EOQ model does not take into account many
important parameters in the real world. The purpose of this paper is to develop a classic EOQ model in order to
operationalize and realize the assumptions in the space of simultaneous orders with imperfect quality items.

Methodology: In this research, a mathematical modeling is developed for the imperfect inventory system as well as the
simultaneous ordering requirement. Finally, a numerical example is provided along with the analysis of the results.

Findings: The results show that changing the screening rate can have a significant effect on reducing or increasing costs.
This cost effect is due to the cost of maintaining items of poor quality until the end of the inspection period. The faster
the screening operation and the faster the defective items are removed from the system, the lower the cost.

Originality/Value: In classic models, it is assumed that items of approptiate quality are ordered. In fact, due to the
unstable quality of the production process, improper transportation, corruption or other factors, the presence of defective
items is inevitable. In the proposed EOQ inventory system, these items are separated by 100% inspection of the
consignment, and then these isolated items are sold in a package at a discounted price. Also, in order to reduce the fixed
costs of ordering and shipping, the policy of simultaneous ordering has been used for all product categories, which has
a high efficiency in reducing costs.
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Figure 1- Inventory level of EOQ model with imperfect quality items.
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Figure 4- Comparison of simple EOQ and EOQ with imperfect quality items.
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Figure 5- Inventory level for numerical example.
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Figure 6- Sensitivity analysis of objective function with respect to screening rate change.
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Figure 7- Sensitivity analysis of optimal values with respect to screening rate change.

S Hsbolen .ol amua;'ui.ﬁVJﬁij '\Jﬁi)zvmuijum%a)ﬁjdmdbum%)kﬁa cJMCjUQ\Jmﬁ Ly
5 Sl rmnal 5 5206 Sl (S £ 5 e 4 o (83 Sl g 0353 5 (45 )l gy Hlle Dol ol el
RS e 30 15 o $ U 5 e S oo ehalie sdosa L) ) LagT angy S (e 53 6 Radr S50
4 Sl il 0190 Sl B sl CodS oM (510855 4t 30 51 (G364 5 S el Sl 4ty Laaypa G151 L Sials

FYA=F50 tamio N T 1) Gliee) F ojleds V093 cildas 55 3.4

g g FaS el feansd (G4 3l 5 g ) s Ol i e e Y] 05 plonil S e 6 AU S Dles

fy\:" Ji'))’ \;-Q-:j ‘QYM "\iJ’ J:_.*:J a9 Lsu}hbl.; uﬁ.ﬂ\}él L: &ALS‘\S.)}J:@ o3l ‘_)L:..a @L’h )\ L;\w‘}’» [} JJJQ' BE
)IKJQUUMJMCU],M ‘))\Jadbwé\u:)mc)jbj‘)\.u.djL;ﬁu@&wdﬁbﬁ@ﬁ cujlhabjujlhﬂd.:i:sb
Csllas ST pB s b Caad L 5 il e SRS el DV g (6,8 5y A e a5 GRS L s s
Dn 15y 3 it U bl gl g s kST 3 s 3 b il b 51y e 2alS ks ol sllasks 5

335 50 Ol oo @ peie S0 b L g 3l



Alao 2 1ol uadl 136 -0 Jgu
Table 5- The effect of parameters changes on problem.

S &l Yi T &aoye yalb
22.08 22.47 22.47 50% Ki
9.39 9.54 9.54 20%
-10.42 -10.56 -10.56 -20%
-28.99 -29.29 -29.29 -50%
-18.61 -18.35 -18.35 50% hi
_ -8.83 -8.71 -8.71 20%
1y 11.97 11.80 11.80 -20%
42.02 41.42 41.42 -50%
0.049  0.00001  0.00001 50% Xi
0.024  0.000005  0.000005 20%
-0.03  -0.000007 -0.000007 -20%
-0.14  -0.00003  -0.00003 -50%
22.72 22.47 -18.35 50% Di
, 9.65 9.54 -8.71 20%
3’ -10.67 -10.55 11.80 -20%
3 -29.64 -29.28 41.42 -50%
,3 -2.67 -1.38  -0.000002 50% A
= -1.07 -0.55 -0.000001 20%
—‘i 1.08 0.55  0.000001 -20%
;’ 2.72 1.38  0.000002 -50%
3 -17.06 -8.94  -0.000025 50% B
2 -7.05 357 -0.000008 20%
4 7.35 357  0.000007 -20%
i 18.95 8.94  0.000017 -50%
;‘9 -70.16 0 0 50% i
3 -28.06 0 0 20%
3 28.06 0 0 -20%
-3 70.16 0 0 -50%
?L 113.24 0 0 50% si
K 45.29 0 0 20%
'_% -45.29 0 0 -20%
,7:\,? -113.24 0 0 -50%
b 8.82 0 0 50% Vi
Hz 3.52 0 0 20%
5 352 0 0 -20%
:i -8.82 0 0 -50%
) -1.18 0 0 50% di
-0.47 0 0 20%
0.47 0 0 -20%
1.18 0 0 -50%
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