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One of the most usual indicators to measure the performance of any inventory policy is the mean physical stock. In general,

when estimating the mean physical stock in periodic review inventory systems, approximate approaches are often utilized by

practitioners and researchers. The mean physical stock is generally calculated by a simple approximation. Still these simple methods

are frequently used to analyze various single stockpoint and multi-echelon inventory systems. However, such a simple approximation

can be very inaccurate. This is particularly true for low service levels. Even though exact methods to calculate the mean physical

stock have been derived, they are available for specific cases only and computationally not very efficient, and therefore less

useful in practice. In literature, approximate approaches, such as the simple, the linear, and Simpson approximations, were derived

for the periodic review inventory systems that allow backorders. This paper modifies the approximate approaches for the lost

sales case and evaluates the modified approximate approaches. Through computational experiments, average (and maximum) percent-

age deviations of mean physical stock between the exact method and the modified approximations are compared in the periodic

review inventory system with lost sales. The same comparison between the modified and the original approximations are also

conducted, in order to examine the performance of modified approximations. The results show that all modified approximations

perform well for high service levels, but also that the performance may deteriorate fast with decreasing service level. The modified

Simpson approximation is clearly better. In addition, the comparison between the modified and the original approximations in

the periodic review inventory system with lost sales shows that the modified approximation outperforms the original approximation.

Keywords : Inventory, Approximations, Periodic Review, Mean Physical Stock
.M & HE S Agket Al Bt 712 ATE AvRE BEE
ANag Arbshs A W o] F-4) A (backorder) & 714
& ol Al E(lost sales)o] WS AT G A Al zglel] disiA thdskAl AXEH Aes &
AN o A it B ALE Ak A SAR vk ey s SRS T BY A S AlagEo]
47k A 5 ] mel, Wl £4 BEe Palm 2}
Received 27 July 2015; Finally Revised 31 August 2015; = gz gouss g ekt olay] g oo o
Accepted 2 September 2015 _ _
THE AgeA & =2 FALE 7P Aar2He

¥ Corresponding Author : ckparkuou@ulsan.ac kr



On the Approximate Estimation of the Mean Physical Stock in Periodic Review Inventory Systems with Lost Sales 9

SEAl AAE AR S ) SRS TP AT
Aara|glol] AgatA =4 Akt

7R, T) AArl2Ee A7 717KT, review period)
vt Qs AESHAL, Aalg5=0] R(order-up-to level)©]
HEE UFEE ik AR QA sde] F9 34
A FHES HAas A B REE )
AFEE(service level)S A7 HUl A
ARsh= Aot drbA o7 WEHARN T

719] Z(the start)2} H(the

Jo 7
>
=
GO
e
=
)
|o
fil
>
p:
N

)
bt
N
ol u
= ok
2 e
=,
= oy K
© Ty
LN
S I E T
N _12‘, R
re
ll

i)
s
o
Kl
X
oft
>

2 Nahmisa and Smith
g g F AE
oA F7hol Q= dA

O~
o] WAsta gt 1)

—
N

17

[
= o
fil

I8

g

=2
o X

e

> >y

> N
> we -

rlo

=

of
o,
N
Ho
%
Rl
)
L
ot
ry
>
>
i
o
2
[
Ol
>
oo
A,
k=l
%0,

ESRA

B
ok
Ee)
)
T
o
o
o=

=2
ax
ot
ot
o2
o
i,
!
>
>,
2
o
o =8
o,
ko
i
-,

A4

2
)
o rlr
¥ [
Mo

1

NN 2 o fr o
o2 o
o
o
oL
&
<
o
=
o
=
=
g
~

er Heijden and de
B Zohs Sash ¥AS 20 el

WS Ttk o, a4 7HEE A
5

Pel
ha =
T A LA 2~Ee A= Gaver[3], Hadley and Whitin

N Ao
"

[4]9} Johansen[5]7} ol FQ9F b V|7 U
&4, Babiloni et al[1]& 87 HHAOE o1ty £¥E
wE 7o tfsllA, 18]l Bijvank and Johansen[2]7}
B wold a9 A% 2R daA BAA w
He FEsksi

4 2e, ol e £44 s F wA AT
e A BAW, AW UF W EEHololx A
2alo] g7l ofeigol Bl duk, WANR &
Hog BAA WS 88 5 e Aolth o e
PRugARE AN 20 2AE e AR
Kol wo B9ol 2 0abE fuka 4 dlkn Bt
W oabel A24E deksid AR wye o4
sol ALke AoHe BRUAATLE NNEAZ ST 5
& Aotk

L, AR W o s 7hSksimple) SAMY, A
(linear) T*AFH, 4J<=(Simpson) AP 58 1125k
(ZF 2AF ol disiA = Al 378l A ZRA8] AR i),
T Aol A dds AAlstal, uAEAL el w
gf AR W ol 9akE AlLkste] Bol FRith
o= FALE JHEE A7EE A A 2"
SEA AAIEE AR S ] B4 0]
W A A 2wl A eekAl g ekaL
%]

CRIERE

—

ol

80N

r
e o

M o%

Hr?ﬂog

QL

o rlr

o 2 Ao
2 2 oy
= S
S 2
2

Wl

o
o
rot
K}

=

RLN H
wRe thg} o] FAH] gtk $4 2
WHE Frkety] e WA HA o2 o]8E Hadley
and Whitin[4]0] §-5=3 B4 WS
Zfgket Al 3

o riw

juiit)
=
A2
L
)
>
fooX
o,
e
[2e7
o
2
hs
. MR
=2

r K
i
L
>
>,
of
ol
rlr
ry
| =
3 >
A

o o @ -
>
oh
2
.
=)

M R tlo = o
EL
N
N
of
el
=]
mid

ey
ol
o
X,
-
o
i,
ry
>~
=
iy
(i o odt

7+eFs] Mg et} Hadley and Whitin[4]+= 9 2]2] 717kl
DSt Fart Xokd XS a1, 2E7RHL, lead

w E48 7HE AU AnRYS HoEh o)
A ARAE BAARE e, A4 AaeE(E A
A a4+ A a1 YERRTE

gty 249, 0(2) & ATHE AA el
Q& SHole) B, () & FRADI BAE F vk 1
Al zaslel BN 98 FElEa s,



10 Changkyu Park

Inventory

Lost sales model

r
™
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Time

»
»

<Figure 1> Inventory Levels in Periodic Review Inventory

System
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<Table 1> Average Deviation of Mean Physical Stock
Using Modified Approximations (Unit, %)

<Table 2> Maximum Deviation of Mean Physical Stock
Using Modified Approximations (Unit, %)

) Modified Approximation

Service Level - - -
Simple Linear Simpson

0.60 68.84 101.44 28.27

0.70 4498 53.04 20.03

0.80 28.64 27.86 13.51

0.85 21.11 17.99 10.21

0.90 13.80 9.12 7.39

0.95 6.95 3.49 3.94

0.99 1.38 0.26 0.83

tgow $4E A ol A £4g
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<Table 3> Average Deviation of Mean Physical Stock
Using Original Approximations (Unit, %)

) Approximation
Service Level - - -
Simple Linear Simpson

0.60 63.60 61.25 40.43
0.70 41.14 39.21 27.78
0.80 25.70 24.16 18.02
0.85 18.73 17.45 13.42
0.90 12.22 11.26 9.02
0.95 6.15 5.60 4.72
0.99 1.21 1.09 0.98

<Table 4> Maximum Deviation of Mean Physical Stock
Using Original Approximations (Unit, %)

. Modified Approximation . Approximation
Service Level - - - Service Level - - -
Simple Linear Simpson Simple Linear Simpson

0.60 63.60 64.33 19.11 0.60 68.84 66.89 47.42
0.70 41.14 37.54 14.67 0.70 44.98 43.68 32.17
0.80 25.70 20.23 10.36 0.80 28.64 27.23 20.91
0.85 18.73 13.06 8.13 0.85 21.11 19.87 15.66
0.90 12.22 6.97 5.83 0.90 13.80 12.65 10.59
0.95 6.15 241 3.29 0.95 6.95 6.40 5.45
0.99 1.21 0.17 0.75 0.99 1.38 1.25 1.10
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<Table 5> Comparison of Average Deviation Using the
Simpson Approximation (Unit, %)

) Simpson Approximation

Service Level — — -
Original Modified Difference

0.60 40.43 19.11 21.32

0.70 27.78 14.67 13.11

0.80 18.02 10.36 7.66

0.85 13.42 8.13 5.30

0.90 9.02 5.83 3.20

0.95 4.72 3.29 1.43

0.99 0.98 0.75 0.23
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