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QO w xOW QmPr=jwi xR=@ QO |a}tHD C=WQ=iU Vy=m Ea=@ s=Ok= u}= "OvwW `}tHD
QDt=Q=B |=Q@ |L}LY Q=Okt O}=@ xD@r= "OwW|t T} wQU K]U Ow@y@ x@ QHvt C}=yv

"OwW xDiQo Q_v QO C=@U=Lt QO |Q=Okt `}tHD |=yxv} Ry w OwW ?=NDv= a

|DL p}rLD u}= =@ "OQ=O OYQO 13 =@ pO=at |=xv} Ry V}=Ri= '�u=twD Q=Ry 2267�
'OW=@ u=twD Q=Ry 2737�2441 = 295 R= QDtm |R=UxOQWi xv} Ry xm|DQwY QO
u=wD|t OYQO 70 |q=@ T} wQU K]U x@ x}=B xr�Ut x@ C@Uv QDtm |=xv} Ry =@

"OQm =O}B CUO

|R=Ux}@W G}=Dv |HvUQ=@Da= "6"5
R= |@ wN V}=tv |R=Ux}@W pOt =}; xmv}= |UQQ@ |=Q@ CU= |Ov};Qi '|HvUQ=@Da=
1 pt=W |=xrLQt xU OQm} wQ 'pOt |HvUQ=@Da= |=Q@ "Q}N =} CU= |ak=w sDU}U
|HwQN � |OwQw xU}=kt 3 w pOt C=[wQit |HvUQ=@Da= 2 '|QwY |HvUQ=@Da=

"CU= xOW s=Hv= |ak=w sDU}U |HwQN � |OwQw =@ |R=Ux}@W pOt
CiQo Q=Qk |UQQ@ OQwt xQ@N O=Qi= x@ xHwD =@ pOt |QwY Q=@Da= 'pw= xrLQt QO �
=Q |r=tDL= Xk=wv w C=O=Q}= w Ovvm |UQQ@ uOw@ pwkat Q_v R= =Q |HwQN xm
Q=Qk Q_vOt =yC}r=ai xty OQ=Ov=DU= Cr=L QO pOt Qw_vt u}= x@ "Ovvm |}=U=vW
w u=tR QO Q}}eD xrtH R= hrDNt |=y|OwQw x@ xHwD =@ u; C}U=UL =D CiQo
QO C=Q}}eD u=R}t x@ xHwD =@ xm O=O u=Wv G}=Dv "OwW |UQQ@ =yC}r=ai xv} Ry
Ck@=]t Q=_Dv= OQwt |=y?=wH =@ |R=Ux}@W pOt |=y?=wH 'xr�Ut |=yQDt=Q=B

"OvDUy pwkat w xDW=O
xO=O C=[wQit w |Q=DN=U C=[wQit pt=W pOt C=[wQit 'swO xrLQt QO �
w C=WQ=iU |oDiy `}tHD Ovv=t |D=[wQit Qw_vt u}= x@ "OvOW |HvUQ=@Da=
|R=Ux}@W pOt OQmrta xwLv x@ xHwD =@ w OvOW |UQQ@ =yxO=O |Q=t; `} RwD
Q=Qk O}}=D OQwt xQ@N O=Qi= \UwD 'pOt OQmrta '|ak=w sDU}U =@ u; xU}=it w

&CiQo
xU}=kt Cr=L wO |=Q@ C}ak=w =@ |R=Ux}@W pOt |HwQN R}v swU xrLQt QO �
1 xQ=tW ?=wH =@ pO=at xm OW xDiQo Q_v QO CmQW |rai C}a[w =OD@= "OW
pOt |HwQN =@ T} wQU K]U w pwYLt Qy xv} Ry u}ov=}t "CU= 6 pwOH QO
xU}=kt 'OvDUy OQ=Ov=DU= Cr=L QO =yC}r=ai xty xm |D}a[w QO |R=Ux}@W
K]U w xv} Ry �xDiy 52� Q}N= p=U l} |=yxO=O x@ xHwD =@ C}ak=w QO "OW
'|R=Ux}@W G}=Dv =@ xU}=kt |=Q@ "CU= 0 541 w 2260 Q@=Q@ ?}DQDx@ T} wQU
xO=O 30 x@ xHwD =@ "OW =QH= �|=xDiy 52 Q=QmD 30� p=U 30 |=R=x@ R}v pOt
w 2265=7 Q@=Q@ xv} Ry Q=}at h=QLv= w u}ov=}t '|R=Ux}@W R= xOt; CUOx@
xHwD =@ xat=H xv} Ry u}ov=}t |=Q@ |OYQO 95 u=v}t]= xrY=i 'CU= 26 96
"OwW|t pY=L �2256 '2275 4� CQwYx@ �X � Z0=25S=

p
N x]@=Q x@

0 098 w 0 565 Q@=Q@ T} wQU K]U Q=}at h=QLv= w u}ov=}t 'x@=Wt Qw]@
R}v xat=H T} wQU K]U u}ov=}t |=Q@ |OYQO 95 u=v}t]= xrY=i 'CU=
xm Qw]v=ty "OW Oy=wN �0 647 '0 763� w �2727 2 '2770� CQwYx@
w xv} Ry |ak=w u}ov=}t pt=W |OYQO 95 u=v}t]= pY=wi 'CU= XNWt

=yCWwv=B
1. Responsiveness
2. Goodwill
3. Lead Time

�References� `@=vt
1. H�oller, S.J., �Ozsen, R. and Thonemann, U.W.,

2020. Determining optimal parameters for expedit-
ing policies under service level constraints. European
Journal of Operational Research, 281(2), pp.274-285.

76



1|
xQ=t

W'
40

|xQ
wO'

�14
03

u=DU
@=D�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt https://doi.org/10.1016/j.ejor.2019.08.028.

2. Chen, F.Y. and Krass, D., 2001. Inventory models with
minimal service level constraints. European Journal of
Operational Research, 10.1016/S0377-2217(00)00243-5.
134(1), pp.120-140. https://doi.org/

3. Zipkin, P., 1986. Inventory service-level measures: Con-
vexity and approximation. Management Science, 32(8),
pp.975-981. https://doi.org/10.1287/mnsc.32.8.975.

4. Miranda, P.A. and Garrido, R.A., 2009. Inven-
tory service-level optimization within distribution
network design problem. International Journal
of Production Economics, 122(1), pp.276-285.
https://doi.org/10.1016/j.ijpe.2009.06.010.

5. Jha, J.K. and Shanker, K., 2014. An integrated in-
ventory problem with transportation in a divergent
supply chain under service level constraint. Jour-
nal of Manufacturing Systems, 33(4), pp.462-475.
https://doi.org/10.1016/j.jmsy.2014.04.002.

6. Alaei, S. and Setak, M., 2015. Multi objective
coordination of a supply chain with routing and
service level consideration. International Jour-
nal of Production Economics, 167, pp.271-281.
https://doi.org/10.1016/j.ijpe.2015.06.002.

7. Escalona, P., Angulo, A., Weston, J., Stegmaier, R. and
Kauak, I., 2019. On the e�ect of two popular service-level
measures on the design of a critical level policy for fast-
moving items. Computers & Operations Research, 107,
pp.107-126. https://doi.org/10.1016/j.cor.2019.03.011.

8. Sawik, T., 2014. Optimization of cost and service level
in the presence of supply chain disruption risks: Single
vs. multiple sourcing. Computers & Operations Research,
51, pp.11-20. https://doi.org/10.1016/j.cor.2014.04.006.

9. Orlis, C., Lagan�a, D., Dullaert, W. and Vigo, D.,
2020. Distribution with quality of service considera-
tions: The capacitated routing problem with pro�ts
and service level requirements. Omega, 93, p.102034.
https://doi.org/10.1016/j.omega.2019.02.003.

10. Candas, M.F. and Kutanoglu, E., 2020. Integrated
location and inventory planning in service parts lo-
gistics with customer-based service levels. European
Journal of Operational Research, 285(1), pp.279-295.
https://doi.org/10.1016/j.ejor.2020.01.058.

11. Tsai, S.C. and Zheng, Y.X., 2013. A simulation op-
timization approach for a two-echelon inventory sys-
tem with service level constraints. European Jour-
nal of Operational Research, 229(2), pp.364-374.
https://doi.org/10.1016/j.ejor.2013.03.010.

12. Tsai, S.C. and Liu, C.H., 2015. A simulation-
based decision support system for a multi-echelon
inventory problem with service level constraints.
Computers & Operations Research, 53, pp.118-127.
https://doi.org/10.1016/j.cor.2014.07.018.

13. Ouyang, L.Y. and Wu, K.S., 1997. Mixture inventory
model involving variable lead time with a service

level constraint. Computers & Operations Research,
24(9), pp.875-882. https://doi.org/10.1016/S0305-
0548(96)00084-6.

14. Tersine, R.J., 1994. Principles of Inventory and Materials
Management. Englewood Cli�s, NJ: Prentice Hall; 1994.

15. Jha, J.K. and Shanker, K., 2009. Two-echelon
supply chain inventory model with controllable
lead time and service level constraint. Computers
& Industrial Engineering, 57(3), pp.1096-1104.
https://doi.org/10.1016/j.cie.2009.04.018.

16. Ye, F. and Xu, X., 2010. Cost allocation model for op-
timizing supply chain inventory with controllable lead
time. Computers & Industrial Engineering, 59(1), pp.93-
99. https://doi.org/10.1016/j.cie.2010.03.003.

17. Li, Y., Xu, X. and Ye, F., 2011. Supply chain coordina-
tion model with controllable lead time and service level
constraint. Computers & Industrial Engineering, 61(3),
pp.858-864. https://doi.org/10.1016/j.cie.2011.05.019.

18. Li, Y., Xu, X., Zhao, X., Yeung, J.H.Y. and Ye,
F., 2012. Supply chain coordination with control-
lable lead time and asymmetric information. European
Journal of Operational Research, 217(1), pp.108-119.
https://doi.org/10.1016/j.ejor.2011.09.003.

19. Bhuniya, S., Pareek, S. and Sarkar, B., 2021.
A supply chain model with service level con-
straints and strategies under uncertainty. Alexan-
dria Engineering Journal, 60(6), pp.6035-6052.
https://doi.org/10.1016/j.aej.2021.03.039.

20. Malik, A.I., Sarkar, B., Iqbal, M.W., Ullah, M., Khan,
I. and Ramzan, M.B., 2023. Coordination supply
chain management in exible production system and
service level constraint: A Nash bargaining model.
Computers & Industrial Engineering, 177, p.109002.
https://doi.org/10.1016/j.cie.2023.109002.

21. Yadav, D., Singh, S.R., Kumar, S. and C�ardenas-
Barr�on, L.E., 2022. Manufacturer-retailer integrated in-
ventory model with controllable lead time and ser-
vice level constraint under the e�ect of learning-
forgetting in setup cost. Scientia Iranica, 29(2), pp.800-
815. https://doi.org/10.24200/sci.2022.52236.2612.

22. Algharbi, I. 2021. Simulation based optimization for
multi-echelon pharmaceutical supply chain under cus-
tomer service level constraint (Doctoral dissertation,
The George Washington University).

23. Kumar, M., Kumar, R.S. and Saha, A.K., 2022. Con-
tinuous review inventory system for intuitionistic fuzzy
random demand under service level constraint. Sâdhanâ,
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