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Authors Inventory model ~ Imperfect items Backordering Trade credit policy Rework Multi delay-in-payment
Goyal [11] EOQ N

Porteus [12] EPQ N

Rosenblatt and Lee [13] EPQ N

Salameh and Jaber [14] EPQ N

Papachristos and Konstantaras [40] EOQ N

Eroglu and Ozdemir [16] EOQ N

Soni and Shah [31] EOQ N N
Roy etal. [15] EOQ N N

Soni and Patel [41] EOQ N N
Yang and Tseng [33] EOQ v v

Sarkar et al. [17] EPQ N

Jaber et al. [19] EOQ J

Lashgari et al. [20] EOQ N N N
Zia and Taleizadeh [38] EOQ N N

Taleizadeh et al. [34] EPQ N N N

Sarkar and Saren [18] EPQ

Lashgari et al. [39] EOQ N

Kim and Sarkar [23] EPQ N

Sarkar et al. [21] EOQ N N

Mohanty et al. [1] EPQ N N N

Tiwari et al. [26] EOQ N

Daryanto et al. [42] EOQ N N

Taleizadeh et al. [36] EPQ N N N N

Taheri-Tolgari et al. [27] EPQ v N

Tayyab et al. [28] EPQ v N

Wook Kang et al. [29] EPQ v N

Dey et al. [30] EPQ J N

Taleizadeh et al. [43] EOQ N N

Lashgari et al. [37] EOQ N

This paper EOQ N N N N N
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Reworking of imperfect quality item in global supply chain
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®R2 BT

Factor Notation Value Unit
Demand rate D 50 000 units per year
Screening rate X 175 200 units per year
Selling price P 50 USD per unit
Holding cost of perfect item h 5 USD per unit per year
Holding cost at repair store h, 4 USD per unit per year
Holding cost of reworked item h, USD per unit per year
Ordering cost o 100 USD per order
Purchase cost C, 25 USD per unit
Backordered demand v 97%
Fixed expense of transportation A 200 USD per trip
Transpiration cost of unit [ 2 USD per unit
Material and labor cost Cin 5 USD per unit
Transport time tr 2/220 Year
Inspection cost C, 0.5 USD per unit
Fixed setup expense of repair store S, 100 USD per setup
Backorder cost T 20 USD per unit per year
Lost sales cost 0.5 USD per unit per year
Markup percentage m 20%
Percentage of imperfect items b 0.04%
Penalty cost from goodwill loss g 15 USD per unit
Interest earned 1, 12%
Interest charged 1, 13%
Interest charged 1, 20%
Return cost u 3 USD per unit
Percentage of imperfect items returned w 0.02%
Ist period for delay-in-payment M 30 Days
2nd period for delay-in-payment N 45 Days

&3 AR T RRILRA
Scenario F T (year) O (units) TP (USD)
Case 1 0.68% 0.050 2550 1204 220
Case 2 0.73% 0.082 4150 1201270
Case 3 0.75% 0.124 6250 1194 630

BEFPE LT B P AR A AR AR . HdE sk
VT Taleizadeh &5 [36] IR 7T, FFINN T SarkarZ[3]H)
HEMK, BIRANEIN TS MZSH. BlokR
TSGR AR R TT R .

AR R, Y R ) SE T — 42 190.050,
SR EAF K N0.68%, AT A 7= & B0 N 25501,
THOLL AR I, bk & oR)E A1 204 22036 7T,
FEIX PG OL T, A A 6] 45 T 8/ T 58 — e v A 3K
IR X TG HL2, N —F10.0820, 1A B
FIRAS, Z IR SR W 22 A7 7K~ 290.73%, 77 il 1T 1
R oN4150, SFENT 201 2703 J0. X Bl I

N FEHI TR T8 — SV ROAS SRR, R H/ T ek
ST T RWRIAS FOE R X TE L3, 2 A (A
NAEI0.124 0, WA RRARIRAS, Y1 IR] 1) R0 %
177K 080.75%, AT 7 il A 96250, S ATE N
1194 630370, EXMIGOLT, FIIER T2 —
B RV IR . BRSO3 SR BRI AR OK,
IR 7P SR HIPEEE S 2o

UG RAERT, A RN R 45 ST B SR VRS R AE T
219N o £ 221 1 P S1 R A NPT B R N T R T
VAR o SET7 M 5 i i A BRI S R 3R, I
W2 o . JE YT TR A e R 4 SR 8 T 2 e S HOER AR 1,



1206000
1203500
1201000
1198500
1196000
1193500
1191000
1188500
1186000

1204220 1201270

1194630

Total profit (USD)

0.050 0.082 0.124
Cycle time (year)
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145

—8— Case 1
5 135} —&— Case 2
%) Case 3
-
S 125
x
& 115f
E_ J
©
8 105 \\\§§§§
'_
95 1 1 1 1 1
1.45 1.21 0.97 0.73 0.49
Backordered demand
B 7. AT Sl RS AT 75 SR 1R AR A AR 1R 520
140
—_ ~8— Case 1
2 135
% =0 Case 2
s 130 F Case 3
Z 125t
kS - - - - -
a 120
©
° 1151
'_
1 10 1 1 1 1 1
7.50 6.25 5.00 3.75 2.50
Holding cost (USD per unit per year)
8. ANAIE B T REA B4 (1738 o 3o R R 52 o
140
~—@— Case 1
8 135 —®— Case 2
2 130f Case 3
o
X 125+
% — o -
5 120 ~
©
° M5F
'_
1 10 1 1 1 1 1
0.18 0.15 0.12 0.09 0.06
Interest earned
9. AN [ 15 1ot IR S5 P A2 A5 R 4D 50
15403 R TPARAL,
== 77
7. EIENAR

AW FERIRIR AT 24 303 J P iRt 1R 445 LA
K% A G B VTR HESL T i9AT ML 8BRS i T 21 I
Wo 8 I ] K TR 25 7 K05 9 22 A SE IR A
AR BL R, AT AR R R KA. A R 2Bk €
IRWLPEAF KT LG A S 1] . PRI, 28 A R i
XF T 3RAFRE AN 55 B2 6 2L o IR I 7T 348 38 i AR
NS HOF DA BEAT TIRA T, XS E I E AT
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|4 KU B BURES T

Percentage change TP (7, F)

Parameter Percentage Change

Case 1 Case 2 Case 3

H 50 —-0.13 -0.24 —0.36

25 —-0.07 —0.12 —0.18

=25 0.07 0.12 0.18

=50 0.13 0.24 0.36

¢ 50 —0.22 —0.31 -0.29

25 —0.12 —-0.15 —-0.15

-25 0.12 0.15 0.15

=50 0.22 0.31 0.29

Cim 50 —0.35 —-0.37 —0.47

25 —0.14 —0.19 —-0.28

-25 0.14 0.19 0.28

=50 0.35 0.37 0.47

w 50 -0.31 -0.33 0.30

25 —-0.14 -0.17 0.16

=25 0.14 0.17 —-0.16

=50 0.31 0.33 -0.30

1, 50 0.72 0.52 -0.37

25 0.37 0.27 —0.18

=25 -0.37 -0.27 0.18

=50 -0.72 —0.52 0.37

1, 50 — 0.53 0.30

25 — 0.28 0.16

—25 — -0.28 —-0.16

=50 — —0.53 —0.30

I, 50 — — 0.30

25 — — 0.16

=25 — — —-0.16

=50 — — —-0.30

T 50 —-0.14 —-0.15 —-0.18

25 —-0.07 —0.08 —-0.10

-25 0.07 0.08 0.10

=50 0.17 0.15 0.18

y 50 17.21 14.73 13.22

25 8.40 7.34 6.42

-25 —8.54 —7.66 —6.77

=50 —-17.33 —14.73 —13.22

M 50 1.09 -0.37 —

25 0.54 0.25 —

-25 —0.54 -0.32 —

=50 —-1.11 —0.78 —

N 50 — -0.37 —-0.04
25 — 0.25 0.004

-25 — —-0.30 —-0.04

-50 — —0.70 —0.21
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Nomenclature

Decision variables

T cycle time (unit time)
F section of cycle time with optimistic level of inven-
tory (%)

Dependent variable

(0] size of order in one cycle (number of unit)
Parameters

D demand (unit)

X rate of screening (unit)

t time required for screening items (time unit)

ty transport, repair, and return time of defective items

(time unit)

tr aggregate transport time of defective items (time
unit)

R rate of reworking (units per time unit)

A transportation fixed cost (USD per trip)

s proportion of imperfect items (%)

o ordering cost of buyer (USD per order)

S, setup cost of rework shop (USD per setup)

h holding cost for good items (USD per unit per time
unit)

h, holding cost for repaired items (USD per unit per
time unit)

h, holding cost at a local store (USD per unit per time
unit)

C, cost of screening (USD per unit)

C, cost of purchasing (USD per unit)

e transport cost of the imperfect item (USD per unit)
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¢,  work and material cost needed to rework an item
(USD per unit)

/ cost of loss of sales (USD per unit per time unit)

g penalty cost payable to loss in goodwill (USD per
unit)

w proportion of defective items delivered (%)

u refunded cost of the defective item (USD per unit)

T cost of backordering (USD per unit per time unit)

P sales price (USD per unit)

y proportion of demand that is backordered (%)

m markup fraction by local store (%)

1, interest earned (%)

1, interest charged (%)

1, interest charged (%)

M Ist period for delay-in-payment (time unit)

N 2nd period for delay-in-payment (time unit)

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2020.07.022.
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