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ABSTRACT

In this paper, the impact of various system parameters such as the parameters of actual demand
process, the review periods and the lead times, under each combination of inventory policies and
information sharing, on the long run average inventory cost per period incurred at each participant
in a supply chain, is considered. For this purpose, numerical studies are conducted, from which
some valuable information as to how sensitive our long run average inventory cost per period are as
the model parameters change is gleaned, from which, in turn, some managerial insights are gleaned
in order for industry practitioners to perform better in supply chain management.
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1. Introduction

A variety of strategic partnerships in supply chain management, with the aim of si-
multaneously improving customer responsiveness and reducing the costs of excess
inventory has been actively in place for the past years. Strategic partnerships are de-
fined as a multi-faceted, goal oriented, long-term relationships between two compa-
nies in which both risks and rewards are shared. The famous examples of the strate-
gic partnerships in supply chain management include Wal-Mart’s Vendor Managed
Inventory, the apparel industry’s Quick Response initiative and the Efficient Con-
sumer Response initiatives in the grocery industry. All of these efforts require some

degree of information sharing, whether it is the sharing of customer demand data,
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current inventory level, or the form of the inventory policy (Cachon et al. [2]).

In spite of using recent advances in technology, such as point-of-sale scanners,
bar-coding technology, electronic data interchange, and online inventory and control
system, well explained in Buzzell and Ortmeyer [1], for information sharing, the
manner that most industry practitioners use the shared information still does not ap-
pear to be optimal. For instance, although, according to Erkip et al. [3] and Lee ef al.
[7], serially correlated demands are a characteristic of most of today’s consumer
product industry, most industry practitioners, for their inventory control, tend to use
commonly known inventory models developed on the assumption of ii.d. due to a
lack of knowledge regarding the form of the optimal policy or a desire to use a simple
inventory policy. In addition, since the shared information, such as sales, inventory
levels, and production schedules, is often sensitive, some industry practitioners seem
to share somewhat delayed or outdated one instead. Therefore, the pitfalls resulting
from these non-optimal practices, namely, incorrect assumptions on the demand
process and information sharing, possibly with some delay, need to be quantified.

Recently, Kim [4], in order to quantify the cost impact of incorrect assumptions
on the demand process, considers a supply chain in which there are two participants,
a single retailer and a single manufacturer, and demand information by the retailer is
shared instantaneously with the manufacturer. The demand process is an autocorre-
lated one and either the retailer or the manufacturer may not know the exact form of
the demand process. The author develops a mathematical model that allows us to
quantify the cost incurred at each participant in the supply chain, when they imple-
ment inventory policies based on correct or incorrect assumptions about the demand
process. From this model, the author shows that shared demand information is bene-
ficial to the manufacturer only when the manufacturer understands the true nature of
demand process and uses the demand information accordingly.

More recently, Kim [5], in order to quantify the cost impact of information shar-
ing, possibly with some delay, develops another mathematical model under the same
supply chain setting as that of Kim [4]. From this model, the author shows that the
shared demand information can be beneficial to the manufacturer if shared promptly;
i.e., shared demand information reduces the manufacturer’s long run average total
inventory cost per period and that the more quickly information shared, the better;
i.e., shorter delay helps reduce uncertainty associated with the perceived total de-

mand over the effective lead time.
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Very recently, Kim [6], in order to compare accurate inventory control with in-
correct inventory one under correlated demand process, unlike Zinn et al. [9] and Ur-
ban [8] who use simulation models, develops a mathematical model that allows us to
quantify the performance measures such as the amount of safety stock, the long run
mean shortages and the long run mean excessive inventories under an individual
firm setting. Using this model, the author conducts numerical studies to compare two
approaches in terms of the amount of safety stock, the long run mean shortages, and
the long run mean excessive inventories, from which the author identifies how con-
sequential it becomes when the firm uses incorrect inventory control instead of accu-
rate one under various situations.

This paper addresses similar issues to those of Kim [4] and Kim [5] and thus can
be regarded as a sequel to Kim [4] and Kim [5]. Even though Kim [4] and Kim [5]
conduct analytical studies for separate issues, which has some limit in them due to
the complexity of mathematical formulas involved, the mathematical models devel-
oped by Kim [4] and Kim [5], if combined, can be used to study, under each combina-
tion of inventory policy and information sharing, the impact of various system pa-
rameters such as the parameters of actual demand process, the review period, and the
lead time on the long run average inventory cost per period incurred at each partici-
pant in a supply chain. The results of these numerical studies will show how serious
the pitfalls resulting from these non-optimal practices become under various situa-
tions.

This paper addresses similar issues as those of Kim [6]. However, this paper dif-
fers from Kim [6] in that we consider a supply chain setting instead of an individual
firm setting and thus can account for the interaction among various participants in a
supply chain.

The remainder of this paper is organized as follows: Section 2 reviews the mod-
els developed by Kim [4] and Kim [5]. Section 3 shows, from numerical studies, major
findings about the impact of various system parameters on the long run average in-

ventory cost per period. Final remarks are addressed in Section 4.

2. Model Review

As mentioned in Section 1, the models developed by Kim [4] and Kim [5] are com-
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bined and used for numerical studies in this paper. For the clear description of this
paper, they are briefly reviewed in this section. For details on the materials presented

in this section, see Kim [4] and Kim [5].

Model Structure: A supply chain consisting of a single retailer and a single manufac-
turer is considered where external demand follows an AR (1) proc-

ess. If we let d, be the demand faced by the retailer during period

t, te{l, 2, 3,-~},thenwe can write
do=pu+pd_ +¢&, )

where ©#>0, -1<p<1,and ¢, ~N(O, 0'2).
The retailer, at the start of every review period t, te{l, 1+c, 1+2c, -}, ob-

serves the inventory level and the previous demands, and calculates the order-up-to

level y;,, j=s,n, from which the retailer determines the order quantity gq,,,

j=s, n, to place to the manufacturer, and the shipment of which the retailer receives

at the start of period t+I, where [ is a nonnegative integer multiple of €. Let
I'=c+] be the effective lead time for the retailer. Here the subscript ‘s’, short for
‘smart’, refers to the retailer who is aware that the demand follows an AR (1) process
and thus takes advantage of this knowledge to determine the order-up-to level and
the subscript ‘n’, short for ‘naive’, refers to the retailer who is not aware that the de-
mand follows an AR (1) process and thus resort to an inventory model based on the
assumption of i.i.d. demand to determine the order-up-to level.

The manufacturer, at the start of period t, te{l, 1+c, 1+2c, -}, receives and
ships the order quantity Qs j=s, n, to the retailer. If the manufacturer does not

have enough stock on hand to fill the order quantity, the manufacturer can always
find an alternative source to borrow from and that the borrowed items are returned
to the source when the next replenishment arrives. The manufacturer places an order

at the start of period t, te {1, 1+C, 1+2C, --- } , where C is a positive integer mul-
tiple of ¢, thatis, C=mc, me {1, 2, }, right before the retailer orders, based on

the inventory level and the previous demands from the retailer or, in case of informa-

tion sharing, the demand information shared by the retailer. The order arrives at the
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start of period t+L, where L is a positive integer multiple of C, that is, L = MC,
Me{l, 2,--+}. Let L'=C+L=cm+MC=(m+mM)c be the effective lead time for

the manufacturer. The supplier from which the manufacturer orders is assumed to
have infinite capacity so that the manufacturer’s order is always satisfied. As for the

manufacturer, whether the retailer acts smart or naive (j=s, n) determines the de-

mand stream faced by the manufacturer. In addition, the effective lead time distribu-
tion perceived by the manufacturer may be different depending on whether the

manufacturer itself acts smart or naive (J =S, N) and on whether the demand in-
formation is shared or not (K=1S;, NI'), where IS; denotes information sharing
with §, e {O, 1, 2, 3, } , periods of delay in the transmission of the demand in-

formation and NI denotes no information sharing. Therefore, we need to consider
eight cases for the manufacturer (j=s, n;] =5, N; K=1IS;, NI).

The Retailer: From Equation (1), the actual effective lead time demand for the retailer

d 1d,, canbe written as
" I'-1
dt | dt—l = de‘ l dt—l = e(dt—l ) + l//(‘gt/ sty € ) 7 (2)
iz0

where 6(d, ;) isalinear functionof d,, and (s, &,,, -, &,,,) is alinear func-
tion of future unobserved error terms, ¢,, &,,, -, &, - LTherefore, the actual effec-

tive lead time demand follows a normal distribution with mean
E[d\d_|=6(d,,)
and variance
V(d ld, )= V(l//(é‘t, Erir s Erra)-

Next, the order-up-to level for period t, Yier j=s, n, will be calculated as

Vo =E[d JrzyV(d,), j=sn, 3)
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where the perceived effective lead time demand d;:f , j=s,n,is used by the retailer

to determine the order-up-to level and z is a constant chosen to meet a desired ser-
vice level.
To calculate the long run average holding cost per period, if we denote the ex-

pected demand during the retailer’s review period c, starting at ¢+, given d, ;, by
E [d,ﬂl IdH], and the demand over the effective lead time, starting at t+I, given
d_,, by E[df' IdH} , then, for a periodic review inventory system with order-up-to
level y,,, j=s,n, the average inventory level over the ¢ periods between t+I
and t+!', denoted by inv}‘rm , ]=s, n, can be written as

E[d;, |d,,

t+1

1‘:/- 4
S s @

inv;,nl =Y~ E[di | dt—1:|+

Therefore, the expected average inventory level per period can be represented as

invj:E[yj/,J—E[dﬂ+@, j=s,n, ©)
where E[dﬂ:E[E[divldHﬂ and E[df+l}:E[E[df+,|dHﬂ.

Next, notice that the average number of stockouts between periods ¢+ and

t+1' for a fixed value of Yier j=s, n, can be written as

I (14, )aF(@ 14, =5,

ot

where F (di Id,_l) is the cumulative distribution function of demand for the [' pe-

riods starting at period t, given d, ,. Since d, |d, , follows a normal distribution,

the above formula can be simplified to

«/V(df' |d,fl)f:t(x—zj,,)ﬂx)dx:JV(dt" ldt—1)|:¢(zj,t)_zj,t (1—CD(z].,t))}, j=s,n (6)
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. . Y _E[dfl ldt—l . .
where x is a standard normal random variable, 2 =, [=8,1n, 1S
V(d'd,,)
the standardized value of the order-up-to level, ¢(-) is the probability distribution
function for the standard normal random variable, and GD( . ) is the cumulative dis-
tribution function for the standard normal random variable. Since z;,, j=s,n,is a

random variable due to the dependence of y;,, j=s,n, on d,,, long run average

amount of stockouts per period, which is the expectation of Equation (5) where the

expectation is taken over z Iy j=s,n, divided by the review period c, can be writ-

ten as

v (d! |dt1)[h(zj)(1+03, )‘Zf(l‘H(z’m

c

,j=sn, ?)
where z; =E[zMJ, j=s,n, af/ =V(z].,t), j=s,n, h(-) is the probability distri-
bution function for a normal random variable with mean 0 and variance 1+a§ ,
j=s,n, and H() is the cumulative distribution function for a normal random
variable with mean 0 and variance 1+ Gzzj , J=s,1.

Therefore, if welet i1 and p denote the holding cost per unit per unit time and

the penalty cost per unit associated with backlogged demand, the long run average

inventory cost per period ¢., j=s, n, can be written as
]

et )]

c

g; =invh+ p, j=sn. 8)

Finally, the retailer’s order quantity for period t, which becomes the manufac-

turer’s demand for that period, can be written as

c-1

Qi =Yt ~VYjre +Zdt—c+i , j=sn. )

i=0
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The Manufacturer: First, notice that the actual lead time demand faced by the manu-

facturer D].L', , j=s, n, can be shown as

m+mM -1
Lo .
D;, = Z qitrci ld,,, d -, j=s,n.
i=0

Next, it is easy to show that DjL,',, j=s, n, follows a normal distribution, and

can be represented as a function of the known previous demand data and the future

unknown error terms, which is

DJLr;:®'(df*1’df*2’.“)+lP]'(€f’ s Ty ‘gHLchl)/ j:S/ n. (10)

]

Therefore, the actual effective lead time demand has mean
E[D},]=0,(d, d 5, ), j=sn,
and variance
V(Dﬁ;): V(‘Pj (&, &) 5,+L,+1)) , j=s,1n.

Next, the order-up-to level at the start of period ¢, Y/ Kt J=S N, j=s,n,

K =1S;, NI, will be calculated as

YM,M:E[Df‘jrklt}rz,/V(D,L,'LK,,), J=S,N, j=s,n, K=IS;, NI, (11)

where D]L/']v/,(rt, J=S,N, j=s,n, K=1IS;, NI, is a random variable representing

the effective lead time demand at the start of period ¢, as perceived by the manufac-
turer, and Z is a constant chosen to meet a desired service level.

As we did for the retailer, we can write the long run average inventory level per
period, the long run average number of stockouts per period, and the long run aver-

age inventory cost per period, respectively, given Y, ..., J=5 N, j=s,n, K=

IS;, NI, as
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E|DS,,
INV) i = E[YL/,K,I‘]‘E[D/L#}#’ (12)
V(D]-L,It)|:h(Z/,j,K)(1+O'§MIK )—Z/,j/K (1—H(Z/,j/l<))j|
p (13)
C
JV(D,L,;)[h(i,,f,x)(lmgw )—2,,;,K(1—H(2,,,-,Km
GI,j,K = INV],]‘,KH+ C P, (14)

where Z;;x and 0'2 ., are the mean and the variance of the standardized value of

Y/,j,K/r - E|:D]Lt:|

the order-up-to level Z,  ,, =
-
v(Dj)

,and H and P denote the holding
cost per unit per unit time and the penalty cost per unit associated with backlogged
demand.

Now that we have briefly reviewed the models in Kim [4] and Kim [5] for calcu-
lating the long run average inventory cost per period incurred at each participant in
the supply chain, we are now ready to conduct numerical studies, which is presented

in Section 3.

3. Numerical Analysis

As mentioned in Section 1, the goals of this paper are to study, under each combina-
tion of inventory polices and information sharing, the impact of various system pa-
rameters such as the parameters of actual demand process, and review period and
the lead time on the long run average inventory cost per period incurred at each par-
ticipant in the supply chain.

We now present some results of numerical studies to show the impact of the
various system parameters on the long run average costs per period incurred at each
participant in a supply chain. In our numerical studies, we assume that z and Z are

chosen in such a way that the long run average inventory cost per period under con-

—ch
sideration for given parameter values when j=s or =S, namely, z=®" (u]

p
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P-CH

and Z:CI)l( j In addition, the demand process is specified by x =100,

o =30 while p is allowed to vary from -1 to 1. Unless otherwise stated, the pa-
rameters for the retailer are ¢=1, [=0 (I'=1), h=2, and p=50, and those for
the manufacturerare C=1, L=1 (L'=2), H=1, P=25,and K=1I5,.

In Figure 1, the x-axis refers to the value of the correlation coefficient and the y-
axis refers to the long run average inventory cost per period. The dotted line repre-
sents the long run average inventory cost per period for the naive retailer and the
solid line represents the long run average inventory cost per period for the smart re-
tailer. From the figure, it is clear that being smart always benefits the retailer. Notice
that when p =0, the long run average inventory cost per period for the naive retailer

is the same as that of the smart retailer since, in this case, y,, (g,)becomes the same
as y,, (&) Inaddition, as the correlation coefficient increases or decreases from 0,

the difference between the long run average inventory costs per period for the smart
retailer and the naive retailer increases with an increasing rate. This is not only be-
cause the safety stock carried by the naive retailer increases but also because the
stockouts occur more frequently at the naive retailer as the correlation coefficient in-

creases or decreases from 0.

1000

Expected Costs

Smart - - - - Naive

Figure 1. Smart vs. Naive Retailer's Long Run Average Inventory Cost
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In Figure 2, the x-axis refers to the value of the correlation coefficient and the y-

V14
axis refers to the ratio of the two variances VE ’t; . The figure indicates that the
qn,t

variance ratio is greater than or equal to 1 when p <0. To further understand this
figure, note that, in this case, q,, =(1+p)d,,—pd,, and q,,=d, ;. When p gets

close to 1, we have q,, ~q,,+u since d,, = u+d,_,. On the other hand, when p

gets close to -1, we have ¢, =q,,—u since d,_, ~u—d,,.

VIast/V[ant]

0.5

N

T T T T T T T T

-1 -08 06 -04 -02 0 02 04 06 08 1

v(a.:)
V(4..)

Figure 2.

In Figure 3, the x-axis refers to the value of the correlation coefficient and the y-
axis refers to the long run average supply chain cost per period, i.e., the sum of the
retailer’s long run average inventory cost per period and the manufacturer’s long run
average inventory cost per period. The dotted line represents the long run average
supply chain cost per period when both the retailer and the manufacturer act smart,
whereas the solid line represents long run average supply chain cost per period when
the retailer is naive and the manufacturer is smart. Notice that, from the figure, as p
decreases from 0, the supply chain with the naive retailer has higher long run average
supply chain cost per period than the supply chain with smart retailer at an increas-

ing rate. This is because, from Figure 1, as p decreases from 0, the smart retailer not
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only has lower long run average inventory cost per period but also, from Figure 2,
causes less bullwhip effect to the manufacturer. It also can be seen that, when p is
moderately positive, the supply chain with the naive retailer has lower long run av-
erage inventory cost per period than the supply chain with the smart retailer and
when p is close to 1, the supply chain with the smart retailer has lower long run
average supply chain cost per period than the supply chain with the naive retailer.
This is because, as p increases from 0, the smart retailer has lower long run average
inventory cost per period but, from Figure 2, causes more bullwhip effect to the
manufacturer with a decreasing rate until it becomes the same as that of naive retailer

when p=1.

500

/

300

Expected Costs

200
T T T T T T T T

-1 08 06 04 -02 0 02 04 06 08 1

= Supply Chain with “Smart” Retailer
—— Supply Chain with “Naive” Retailer

Figure 3. Long Run Average Supply Chain Cost Caused by Smart vs. Naive Retailer

In Figure 4, the y-axis refers to the long run average inventory cost per period for
the smart manufacturer when the retailer is smart, for various levels of information
delay. Here, the dotted line represents the long run average inventory cost per period
with no information sharing whereas the solid lines represent the long run average

inventory cost per period with information delay & =0, 1, 2, 4, respectively. From
the figure, it is clear that, when & 21, there is almost no value in information sharing.

Also, in this case, having information sharing with a delay of 2 or more periods

(0 22) leads to higher costs at the manufacturer than having no information sharing.
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—#— No Information Sharing

Expected Costs

T T T T T T T T

-1 -08 06 04 -02 0 02 04 06 08 1

—5=0 ——38=1 e 5=2 ———-5=4

Figure 4. The Value of Delayed Information

In Figure 5 (a), the lines represent the long run average inventory cost per period
for the smart retailer with lead time of 1=0,1, 2,4 (from the bottom up). In addi-

tion, in Figure 5 (b), the lines represent the long run average inventory cost per period

for the naive retailer with lead time of /=0, 1, 2,4 (from the bottom up). For all of

these results, we have taken c=1. From the figure, it is clear that the long run inven-
tory cost per period increases as the lead time increases and that, when the correla-
tion coefficient approaches -1 and the lead time is even, i.e., the effective lead time is
odd, being naive can significantly hurt the retailer.! Notice also that, as the lead time
increases, the difference between the long run average inventory costs per period for
the smart and naive retailer decreases. This result is due to the fact that as the effec-

tive lead time increases, the perceived effective lead time demand distribution for
I'-1

either type of retailer becomes similar to each other, in other words, Zd
i=0

ld, | =

t+i

I'-1 I'-1

~ 2
Zdt+i |dt—1 ~ de' .
i=0 i=0

! When the correlation coefficient approaches -1, the sum of two adjacent demands becomes
less variable, i.e., d,+d,,,|d =d +u—d +¢,., =u+e¢,, . Therefore, when the effective lead
time is odd, the naive model gives a poor demand forecast, and when the effective lead time
is even, it gives a good forecast.

2 Notice that, as i increases, the conditional distribution of d
similar to the unconditional distribution of 4

iven d, ,, becomes ver
t-1

t+i 7

b+t
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Expected Costs

(a) Smart Retailer

Expected Costs

-1 -08 -06 04 02 0 02 04 06 08 1

—1=0 — =1 e 1=2 ———-1=4

(b) Naive Retailer

Figure 5. Retailer's Long Run Average Inventory Cost as a Function of Lead Time

In Figure 6 (a), the lines represent the long run average inventory cost per period
for the smart retailer, with review periods c=1,2, 4 (from the bottom up). In addi-
tion, in Figure 6 (b), the lines represent the long run average inventory cost per period
for the naive retailer, with review periods c=1, 2,4 (from the bottom up). For all of
these results, we have taken [=4. From the figure, it is clear that the long run aver-
age inventory cost per period increases as the review period increases and that, as the

review period increases, the difference between the long run average inventory costs
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per period for the smart and naive retailer decreases. This result is due to the fact that

as the effective lead time increases, the perceived effective lead time demand distribu-

tion for either type of retailer becomes similar to each other.

Expected Costs

Expected Costs

1000
—
0
T T . | | v ‘
1 08 -06 -04 -02 0 02 06 08 1
P
c=1 - .
(a) Smart Retailer
1000
e
0
T T , ‘ | ‘ ‘
1 08 06 04 02 0 02 —
P
c=1 o .

(b) Naive Retailer
Figure 6. Retailer's Long Run Average Inventory Cost as a Function of Review Period

In Figure 7 (a), the lines represent the long run average inventory cost per period
at a smart manufacturer who serves the smart retailer, with lead time L=1, 2, 4,
from the bottom up. In addition, in Figure 7 (b), the lines represent the long run aver-
age inventory cost per period of the naive manufacturer serving the smart retailer,
with lead time L=1, 2, 4, from the bottom up. In each case, we have taken C=1
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and 6 =0. From the figure, it is clear that the long run average inventory cost per
period increases as the lead time increases and that the benefit of acting smart rather
than naive decreases as the lead time increases. This is due to the fact that, as more
periods are included in the effective lead time, the effective lead time demand distri-
bution for either type of retailer becomes similar to each other, in other words,

-1 -1
de Id, | = zdm"
i=0 i=0

Expected Costs

T T T T T T T T

-1 08 -06 04 -02 0 02 04 06 038 1

—_—L=1 —L=2 e L=4

(a) Smart Manufacturer

Expected Costs

T T T T T T T T

-1 -08 06 -04 02 0 02 04 06 038 1

— = — =2 e L=4

(b) Naive Manufacturer

Figure 7. Manufacturer’s Long Run Average Inventory Cost as a Function of Lead Time
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-1 -08 -06 -04 -02 0 02 04 06 038 1
5=0 §=1  ------ 5=2 -——-5=4
(@)L=1
500
)
@
o
(&)
o
]
k7]
@
o
X
L
0
-1 -08 -06 -04 -02 0 02 04 06 08 1
p
5=0 8=1 - 5=2 ———-38=4
(b)L=2
8
@
o
(&}
o
5]
°
@
=%
x
LLi
T T T T 0 T T T T
-1 -08 -06 -04 -02 0 02 04 06 08 1
5=0 d=1  ---eee §=2 -——-5=4
(ccL=4

Figure 8. Manufacturer's Long Run Average Inventory Cost as a Function of Information Delay
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In Figure 8 (a)~Figure 8 (c), the y-axis refers to the long run average inventory
cost per period for the manufacturer when the retailer is smart with various lead

times, i.e, L=1, 2,4, respectively. Within each, the lines represent the long run av-

erage inventory cost per period for the smart manufacturer with information delay of

6=0,1,2,4, from the bottom up. In each case, we have taken C =1. From the fig-

ures, it is observed that the value of information sharing decreases as the lead time
increases. Again, this is because, as more periods are included in the effective lead
time, the effective lead time demand gets closer to an i.i.d. process. Although it is not
shown here, the impact of the review period of the manufacturer on the long run av-
erage inventory cost per period at the manufacturer is found to be similar to that of

lead time.

4. Final Remarks

In this paper, the models developed by Kim [4] and Kim [5] have been used to study
the impact of various system parameters on the long run average inventory cost per
period incurred at each participant of a supply chain. The question of how the long
run average inventory costs per period depends on the choice of customer demand
model and information sharing, possibly with some delay, is an important one not
only from theoretical point of view but also from practical point of view. The numeri-

cal studies in this paper have proven to be useful to answer it.

We end this section with a brief summary of the key managerial insights ob-
tained from Section 3. First, for the retailer:
® Acting smart always benefits the retailer.
® Acting smart may cause bullwhip effect, which has a negative effect on the
next participant in the supply chain.
® As ¢ or | increases, the value of acting smart decreases.

® As | p| increases, the value of acting smart increases.

Next, for the manufacturer:

® Acting smart benefits the manufacturer.
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® [f information is shared with some delay, it may mislead even the manufac-

turer acting smart. Therefore, when information is somewhat delayed, the
manufacturer may be better off using the retailer’s order quantities g, ,,
j=s, n, to forecast demand instead.

As ¢, I, Cor L increases, the value of information sharing or acting smart

decreases.

From the above observations, we can conclude that, in order for the retailer to

minimize the long run average inventory cost per period, the retailer should reduce

the review period and the lead time. Of course, the retailer also needs to act smart.

The manufacturer should obtain the most recent demand data in addition to reducing

the review period and the lead time. Again the manufacturer should act smart.

Finally, we can see that acting smart does not help the manufacturer reduce the

long run average inventory cost per period when either the review period or the lead

time is long. Similarly, acting smart does not help the manufacturer when there is

some delay in information sharing.
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