Yugoslav Journal of Operations Research
17 (2007), Number 2, 195-207
DOI: 10.2298/YUJOR0702195R

A FINITETIME-HORIZON DETERMINISTIC EOQ
MODEL WITH STOCK-DEPENDENT DEMAND, EFFECTS
OF INFLATION AND TIME VALUE OF MONEY WITH
SHORTAGESINALL CYCLES

T. ROY

Department of Mathematics, Vidyasagar College for Women
Kolkata—700006, India,tapankabi@yahoo.co.in

K. S. CHAUDHURI

Department of Mathematics, Jadavpur University
Kolkata—700032, India
k_s_chaudhuri@yahoo.com

Received: June 2005 / Accepted: August 2007

Abstract: A finite time—horizon deterministic inventory model is developed, taking the
demand rate at any instant to be a function of the on—hand inventory (stock—level) at that
instant. Shortages in inventory are allowed. The effects of inflation and time value of
money are considered. Two separate inflation rates: namely, the internal (company) and
the external (general economy) are introduced. A numerical example of the model is
discussed. A sensitivity analysis of the optimal solution with respect to the parameters of
the model is examined.
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1. INTRODUCTION

Usually, the effect of inflation and the time value of money are not considered
explicitly in analysing inventory systems, although inflation would influence the cost and
price components to any significant degree. Recently, the economic condition of different
countries has changed to such a manner that it has not been possible to ignore the effects
of inflation and time—value of money any further. Among the few authors who
considered inflation, Brown (1967) derived an expression for a step increase in purchase



196 T. Roy, K.S. Chaudhuri / A Finite Time-Horizon Deterministic EOQ Model

price due to inflation and minimized the present value of all the future costs. Bierman and
Thomas (1977) investigated the effect of inflation in an economic order quantity (EOQ)
model with the aim of minimizing the present value of all future costs. But they did not
provide a definite way of calculating the economic order quantity each time a new order
is placed. Buzacott (1976) analysed an EOQ model with inflation having an effect on all
cost parameters. He derived expressions for the optimal order quantity and showed that
the choice of the inventory carrying fraction depends on the Company’s pricing policy
which inversely affects the optimal order quantity. Misra (1975) developed EOQ model
for inflationary effects incorporation. He also considered a uniform inflation rate for all
the associated costs and minimized the average annual cost. Several other researchers
have extended their idea to other situations by considering the time—value of money,
different inflation rates for the internal and external costs, finite replenishment rate,
shortage, etc. The models of Van Hees and Monhemius (1972), Jeya Chandra and Bahner
(1985), Aggarwal (1981), Misra (1979), Sarkar and Pan (1997), etc. considered the
market demand rate to be a constant. Misra (1979) developed an EOQ model with time
discounting and two different inflation rates, one for the internal costs and other for
external costs. He remarked that though the optimal order quantities calculated with and
without time discounting and inflation are quite different, the corresponding total costs
per unit time are very close. Datta and Pal (1991) analysed a finite time—horizon
inventory model considering the approach of Misra (1979) with a linearly
time—dependent demand rate, shortages and considering the effect of inflation and time
value of money. Bose et al. (1995) developed an EOQ model for a deteriorating item
considering the inflationary effects, time—value of money, a linearly time dependent
demand rate and shortages.

Many researchers have observed that the presence of more quantities of the
same product tends to attract more customers. In other words, the consumption rate may
be influenced by the stock levels. Modelers have made several attempts to analyze
inventory models assuming a functional relation between the demand rate and the
on—hand inventory (stock—level). This observation has attracted the interest of inventory
modelers and has resulted in several papers such as Gupta and Vrat (1986). Mandal and
Phaujdar (1989), Baker and Urban (1988), Datta and Pal (1990), Urban (1992), Goh
(1992, 1994), Pal et al. (1993), Sarker et al. (1997), Ray and Chaudhuri (1997), Roy and
Chaudhuri (2006), Dye and Ouyang (2005), Teng and Chang (2005), Chung and Tsai
(2001), etc. They developed EOQ models with stock—level dependent demand, without
considering the inflationary effects.

In this paper, we consider a deterministic inventory model for an item having a
stock dependent demand and there is no inventory at the initial stage. Shortages are
allowed and deterioration of the inventory over time is not taken into account. We
consider two separate inflation rates; namely, the internal (company) and the external
(general economy) and the time—value of money. The model is solved analytically for an
finite time horizon. The objective of this paper is to minimize the total cost. Numerical
examples are taken to illustrate the model and sensitivity of the model is analysed.
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2. ASSUMPTIONSAND NOTATION

The following assumptions and notation have been used in developing the
model:
(i)  The replenishment rate is infinite, i.e., replenishment is instantaneous.
(i) A is the internal replenishment cost.
(i) The demand rate R(g) of the item, when the on—hand inventory level q, is
considered in the form

R =oq’,  (k+j-DT<t<jT, G=1,2,...,n)
=-D, (G-DT<t<(k+j-1DT, (j=1,2,...,n)

where > 0 and 0 < <1 are scale and shape parameters and D(>0) is a constant.
The shape parameter S is (Pal et al., 1993) the elasticity of the demand rate with
respect to the stock level. We may briefly call it the “stock elasticity of demand”.

(iv) Lead—time is zero.

(v)  Internal and external inflation rates are denoted by #; and i, respectively.

(vi) ris the discount rate representing the time value of money.

(vii) At time ¢ = 0, ¢;; and ¢, are respectively the internal and external holding costs
per unit item per unit time.

(viii) Shortages are permitted. c¢,; and ¢, are respectively the internal and external
shortage costs per units item per unit time and p is the purchase cost.

(ix)  H is the fixed time horizon. The time—horizon H is divided into » equal parts, each
of length 7, so that 7= H/n.

(x)  Attime ¢ =0, there is no inventory.

xi) R,=r-i,, m=1,2.

(xii) Q is the optimal replenishment size in each cycle.

3. THE MODEL

The initial inventory is zero. The re—order time over the time—horizon H is
(ktj-1)H (j = 1,2,...,n). We assume that there is no shortage in each interval [(k+j—1)T7,
JjT]. Shortage occurs at times (7—1)T (j = 1,2, ...,n) where (j—1)T < (k+j-1)T < jT
(G=1,2, ..., n). Our purpose is to determine the optimal values of # and & that minimize
the total cost over the time—horizon [0, H]. The pictorial representation of the system is
given in Fig. 1. The differential equations governing the stock status for the period [0, H]
are the following:

%=—D, (-DT<t<(-DT, (=1,2,....n) (1)
and

a’q _ B . . .

E__aq > (k+j_l)T§t§]Ts (]_1329“‘:’/1) (2)

The initial condition is
q9(G1=0,j=0,12, ..., n. (3)
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KT

The solution of equations (1) and (2) subject to the condition (3) are respectively

q@)=D(GT—10),G(—-DT<t<k+j-DT, =12, ...,

and

\

k5T

(m-1)T

n)

(k+n—-1)T nT

1
q() = {o(1-p) GT-0} P, (ke=D)T<t<,T, (=1,2, ..., n)

The present worth of the total holding cost during the entire time horizon H is given by

(see Appendix - I)
Crio :Z H; :Z {
J=1 J=1

The present worth of the total purchase cost is (see Appendix - II)

CPUR = Z Pj
=1

2
DIRy

m=1

The present worth of the total shortage cost is (see Appendix - III)

Coo = Z S; = Z
j=1

n

J=1

2
2 I

m=1

v

“4)

)

(6)

()
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The present worth of total replenishment cost is (see Appendix - IV)

e—leT (l_e—R]H)
Cir=A—————= 9
R (1 _ eleT ) ( )

Now the present value of all costs of the system during the whole time period H is given
by
Cn, k) = Cyop + Copr + Copo + G
n 2- ﬂ 2-8

> Lﬂ 7R /T 1 _ 1-p Rm
Slana ™ (= & A0 4 e
27<P R2 _3;

1- _ - DCZm
ey ey LG A

‘Q

i=1 m=

.

[R, kTe =07

1
n —_
+ o fntktJ DT _ =Ry (j-DT +Z[Dka ~R,, (k+j-DT +p{0{(1—ﬂ)}l_ﬂ X

Jj=1
7R kT (1 7R1 )

1
¢TI (1 )Ty 14 45
O =

(10)
Now
2 1 _ﬂ 2-
Cln+1.l)=Clnk) =3 [e, 0" " (1=B)" 7 e ”*“T[z ﬁ{(l T}
3-28 2
—m _((1-k)T}"” R—
Y- ﬂ)(3 25 "26-25)a-3p)
4-38
{a-m1} 7’ ]+—DI§§'" [R,kTe """ 4 FntemT

m

‘Q|‘%

T ]4 DpkTe ™7 1 plo(1 - f)} 7
e Rk (| jyTyIP .
Similarly,
. 2-p
C(n,k)-C(n-1,k)= z [, 1-B)"F efR"‘"T[ ,B{(l k)T} 5
3-28 2
+—— (-} +————x
2-53-2P) 2(3-2p)4-3pP)
438
{(1 k)T}l g ]+DR2m [R kTe™ R, (n-1)T +e—Rm(k+n nr

m

e

1
e—R,,,(n—l)T]]+Dkae—Rz(/H-n—l)T +p{a(1_ﬁ)}l—ﬁ %
1

o Ra(ktn=D)T (« —k)T}q.
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For minimum value of C(n, k), the inequality C(n-1, k) = C(n, k) < C(n+1, k)
must hold. This gives F(n-1) < w< F(n)
where

F(n) — e’Rm”T/e_RZ”T

and
IR
v =—e " [DpkT + pla(1- )} ’H{(l k)T ﬂ]/Z[Qm TA-p x
e n
Rl [ 1=K)T} P 4 (1= k)T} -
el ﬂ{( T T peap T
5 4-3p
R _ ﬁ DCZm —R, kT —

—2(3 2B)\a-35) {(1-K)T} ]+_Rf1 [R, kT +e 1]].

Consequently, we may formulate a Lemma as follows :
Lemma 1. For fixed k, if F(n) satisfies F(n-1) < y < F(n), then C(n,k) has minimum

value atn =n".

4. SOLUTION PROCEDURE

The total variable cost C(n, k) given above is a function of two variables n and k
where 7 is a discrete variable and £ is a continuous variable. For any given value of n, the

necessary condition for C(n, k) to be minimum is j—i =0 which gives

a . £
> {(I—Rsz)DpTeRZ(““)T— pa P (A-p)P T /’{(1 k)=

J=1

1
e*Rz (k+j-DT + (1 - ﬂ)RZTe’Rz (k+j-DT (1 _ k)ﬁ}]

+i i |:D;2mT{ —R, (j-)T eRm(k+jl)T}:|

~.
IR

=0. (11)

ﬂ o 22N RTAe™ (1- M)
(1—e™T)

Now,
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d°C & # % e T2 % R,T?
el /zlmz,l[clma (1-B)"e [(1—ﬁ)2 {A=-©KT}" + 17 x
{(l—k)T}#+£{(l—k)T}%]+Dc T2e fn(hrimDT ]
2(1—ﬂ)2 2m
< —R,, (k+j-1)T R + +
+jz:1T2pe nEIOT [ DRITK + (l_zﬂ){a(l—ﬂ)}‘ Pt a _ﬁﬂ)z {a(1- B} x
(=0T} 7+ R a (1= B (1= )T} + (leﬂ) ta(l- B)}' 7 %
B
{(1-Kk)T}'"? -2R,D].
From the above analysis, we have a Lemma as follows:
Lemma 2: For fixed value of n, if
1
R J—
F = DR;Tk+—=—{a(1- p)}'"*
A=)
B 1 1 1 L
+(1 By {a(1= B PH{A-0T} 7 + R {e(1- B} P {1-k)T}
R . A
+—2—{a(1- B} P {1-k)T}# —2R,D>0,
(1= ) ’

2

then > 0 so that C(n, k) has a minimum value at k.

k2
Equation (11) is a non-linear equation. This equation is solved by Newton-

Raphson method (iterative method) when the values of the parameters are prescribed.

Ifn=123,.. .. is substituted in eq. (11), then the corresponding values of
2

k(0<k<1) have to be found which give the minimum value of C(#n,k), provided kf > 0.
A list of corresponding costs C can be obtained from (10) and the minimum value of C in
this list would be the optimum cost C". The corresponding values of n an k for the

optimum C” are the optimum values of n (=n") and k (=k).

5.NUMERICAL EXAMPLE

Let us take the values of the parameters of the inventory system as 4 = 30,
il = 01, iz = 014, r= 02, Ci1 = 02, Cip = 04, Cy = 08, Cyp = 06, o= 15, ﬂ: Ol,p = 6,
H =10, D=20.92 in appropriate units.

Equation (11) is solved for £ (0 < k< 1) when n = 1,2,3...,16. If we substitute
these values of n and k in (10), we get the corresponding values of the cost C. The results
obtained are shown in Table — 1. From the table, we observe that for n = 12, the cost C
becomes minimum and the corresponding optimal values of n and k are respectively
n =12 and k" = 0.77139 and the minimum cost C" becomes C" (n",k") = 277.02. We have
T"=H/n"=0.833 and F = 13.8014.
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Table—|
n k T 0 C(n k)
2 0.75300 5.000 258.879 2020.900
3 0.86666 3.333 115.674 939.290
4 0.83456 2.500 64.9099 602.130
5 0.87218 2.000 41.6360 452.860
6 0.88863 1.667 28.9508 374.800
7 0.88976 1.428 21.2430 330.379
8 0.87955 1.250 16.2635 304.218
9 0.86079 1.111 12.8268 288.971
10 0.83555 1.000 10.3661 280.720
11 0.80536 0.909 8.5359 277.201
12" 0.77139 0.833 7.1363 277.020°
13 0.73454 0.769 6.0480 279.276
14 0.69551 0.714 5.1787 283.362
15 0.65487 0.667 4.4836 288.856
16 0.61306 0.6250 3.9010 295.452

6. SENSITIVITY ANALYSIS

We now study the effects of changes in the values of input parameters A4, i,5, 7,
C11, C12, C21, €22, O B, p, H and D on the optimal total cost C(n, k) and each of the decision
variables n, k, T. The sensitivity analysis is performed by changing each of the
parameters by 50%, 20%, — 20% and —50%, taking one parameter at a time and keeping
the remaining parameters unchanged. Then we calculate the percentage change of C(n, k)
with respect to the base value. This analysis is shown in Table —II.

Table—11
Parameters % change in the n* e T % c*harlge* in

parameter C (n.,k)

A + 50 11 0.867631 0.90909 28.2280
+20 11 0.830466 0.90909 11.3300
-20 12 0.743348 0.83333 -12.1991
-50 13 0.657323 0.76923 -32.0192

i +50 11 0.80536 0.90909 0.06529

+20 12 0.77139 0.83333 0.00000

-20 12 0.77139 0.83333 0.00000

-50 13 0.73454 0.76929 0.81449

iy +50 11 0.80536 0.90909 0.6529

+20 11 0.80536 0.90909 0.06529

-20 12 0.77139 0.83333 0.00000

-50 13 0.73454 0.76923 0.81450
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% change in the

*

*

% change in

Parameters parameter n k T C (')
r +50 11 0.91676 0.90909 —-9.08608
+20 12 0.78398 0.83333 —5.37920
=20 13 0.61458 0.76923 8.73890
~50 13 0.41974 0.76923 25.0562
cn +50 11 0.81044 0.90909 0.33449
+20 12 0.774109 0.8333 0.08911
=20 12 0.76857 0.8333 0.08912
~50 13 0.72559 0.76923 0.62723
cn +50 11 0.831216 0.90909 0.60369
+20 12 0.816225 0.90909 0.28065
-20 12 0.75719 0.8333 —0.17823
~50 13 0.69047 0.76923 0.43995
C +50 11 0.69599 0.90909 0.06529
+20 12 0.72570 0.8333 0.00000
=20 12 0.82427 0.8333 0.00000
~50 13 0.87497 0.76923 0.81449
c» +50 11 0.80536 0.90909 0.06529
+20 12 0.77139 0.83333 0.0000
=20 13 0.73454 0.76923 0.8145
~50 13 0.73454 0.76923 0.8145
o +50 11 1.3444 0.90909 24.9587
+20 11 1.1923 0.90909 9.88740
=20 12 —1.6058 0.8333 —8.5650
=50 13 —17.1725 0.7692 —18.0615
B +50 11 0.94061 0.90909 4.4540
+20 12 0.84669 0.8333 1.3970
-20 13 0.62099 0.7692 -0.3024
~50 13 0.36414 0.7692 —1.8585
p +50 11 0.83346 0.90909 21.1277
+20 11 0.81769 0.90909 8.4920
-20 12 0.76639 0.8333 —7.5335
-50 13 0.74690 0.76923 -16.1971
H +50 11 0.8875 1.3636 19.4304
+20 11 0.8569 1.0909 6.1348
-20 12 0.6548 0.6667 -1.5022
~50 13 0.1829 0.3846 7.2966
D +50 11 -1.17736 0.90909 0.06529
+20 12 0.11667 0.8333 0.0000
=20 12 1.259 0.8333 0.0000
-50 13 1.8625 0.7692 0.8149
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The following inferences can be made from the sensitivity analysis based on
Table —II.

(1) In Table — II, as the internal replenishment cost 4 increases by 50%, the
optimal cost C'(n", k") increases by 28.23%. For a 50 % decrease in 4, the
optimal cost C'(n", k) also decreases by 32%. This is a very natural
phenomenon in practical situations.

(2) When internal and external inflation rates ijand i, increase by 50%, the
optimal cost C” increases by 0.06%. But when i; and i, decreases by 50%,
the optimal cost C~ decreases by 0.81%. Thus the changes in i; and i, have
very little effect on C".

(3) We observed that when discount rate r increases by 50%, the optimal cost C"
decreases by 9% and when r decreases by 50%, then C" increases by 25%.

(4) When scale parameter « is increasing, the optimal cost C" is increasing. But
when a is decreasing, the optimal cost C" is decreasing.

(5) If the shape parameter f is increasing (or decreasing), then the optimal cost

C" in increasing (or decreasing).

(6) When purchase cost p and time horizon H are increasing (or decreasing), the
optimal cost C” is increasing (or decreasing). Thus increase (or decrease) of
purchasing cost and time horizon causes increase (or decrease) of cost C'.

The percentage change in the total cost indicates that the model is moderately
sensitive in the values of the parameters 4, r, ¢, p and H, while it has very low sensitivity
in f. It is insensitive to changes in the parameters i, i, ¢11, €12, C21, €22 and D.

7. CONCLUSION

A contemporary area of inventory research involves situations in which the
demand rate is dependent on the level of inventory. This paper investigates a model for
inventory systems with an inventory — level — dependent demand rate. At the present
time, the presence of inventory has motivational effect on the people around it. This
observation has attracted the interest of researchers in marketing and behavioural
sciences.

The occurrence of shortages in inventory is a very natural phenomenon in real
situations. Shortages in the inventory are considered in this model. Today the economy of
different countries is in the grip of large-scale inflation and consequently there is sharp
decline in the purchasing power of money. Effect of inflation and time-value of money
can no longer be ignored in the present economy. For that reason, the effect of inflation
and time-value of money are taken into account in this model. A numerical example
shows that our algorithm is rather accurate and rapid. The sensitivity of the solution to
changes in the values of different parameters has been discussed.

Acknowledgement: The authors wish to thank the honorable referees for their
constructive comments and suggestions that greatly improved the content of the paper.



T. Roy, K.S. Chaudhuri / A Finite Time-Horizon Deterministic EOQ Model 205

REFERENCES

[1] Aggarwal, S.C., "Purchase-inventory decision models for inflationary conditions", Interfaces,
11 (1981)18-23.

[2] Baker, R.C., and Urban, T.L., "A deterministic inventory system with an inventory-level-
dependent demand rate", J. Oper. Res. Soc., 39 (1988) 823-831.

[3] Bierman, H., and Thomas, J., "Inventory decisions under inflationary conditions", Dec. Sci.,
8(1) (1977) 151-155.

[4] Bose, S., Goswami, A., and Choudhuri, K.S., "An EOQ model for deteriorating items with
linear time-dependent demand rate and shortages under inflation and time discounting", J.
Oper. Res. Soc., 46 (1995) 771-782.

[S] Buzacott, J.A., "Economic order quantities with inflation", Oper. Res. Quart., 26(3) (1975)
553-558.

[6] Chandra, M., and Bahner, M.L., "The effects of inflation and the time-value of money on
some inventory systems. /nt. J. Prod. Res., 2314 (1985) 723-730.

[71 Chung, K-T., and Tsai, S-F., "Inventory systems for deteriorating items with shortages and a
linear trend in demand - taking account the time value", Computers & Operations Research,
28 (2001) 915-934.

[8] Datta, T.K., and Pal, A.K., "A note on an inventory model with inventory-level-dependent
demand rate", J. Oper. Res. Soc., 41(10) (1990) 971-975.

[9] Datta, T.K., and Pal, A.K., "Effects of inflation and time-value of money on an inventory
model with linear time dependent demand rate and shortages", Eur. J. Oper. Res., 52 (1991)
1-8.

[10] Dye, C-Y., and Ouyang, L-Y., "An EOQ model for perishable items under stock-dependent
selling rate and time-dependent partial backlogging", Eur. J. Oper. Res., 163 (2005) 776-783.

[11] Gupta, R., and Vrat, P., "Inventory model for stock-dependent consumption rate", Opesearch
23 (1986) 19-24.

[12] Misra, R.B., "A note on optimal inventory management under inflation", Naval Res. Logist.
Quart., 26 (1979) 161-165.

[13] Misra, R.B., "A study of inflationary effects on inventory systems", Logist. Spectrum, 9(3)
(1975) 260-268.

[14] Mondal, B.N., and Phaujdar, S, "A note on an inventory model with stock-dependent
consumption rate", Opsearch, 26 (1989a) 43—46.

[15] Mondal, B.N., and Phaujdar, S., "A inventory model for deteriorating items and stock-
dependent consumption rate", Journal of the Operational Research Society, 40 (1989b)
483-488.

[16] Pal, S., Goswami, A., and Choudhuri, K.S., "A deterministic inventory model for deteriorating
items with stock-dependent demand rate", Int. J. Prod. Econ., 32 (1993) 291-299.

[17] Ray, J., and Chaudhri, K.S., "An EOQ model with stock-dependent demand, shortages,
inflation and time-discounting", Int. J. Prod. Econ., 53 (1997) 171-180.

[18] Roy, T., and Chaudhuri, K.S., "Deterministic inventory model for deteriorating items with
stock-dependent demand, shortage, inflation and time discounting", Nonlinear Phenomena in
Complex Systems, 9(1) (2006) 43-52.

[19] Sarkar, B.R., and Pan, H., "Effects of inflation and the time value of money on order quantity
and allowable shortage", Int. J. Prod. Econ., 34 (1994) 65-72.

[20] Teng, J.T., and Chang, C.T., "Economic Production quantity models for deteriorating items
with price- and stock-dependent demand", Computers & Operations Research, 32 (2005) 297-
308.

[21] Van Hees, R.N., and Monhemius, W., "Production and inventory control: Theory and
practice", in: Barnes and Noble, Macmillan, New York, 1972, 81-101.



206 T. Roy, K.S. Chaudhuri / A Finite Time-Horizon Deterministic EOQ Model

APPENDIX -1

The present worth of the holding cost over the period [(—1)T, jT], (j = 1, 2, 3,
..., n),is given by H; = I;; + I.
Where

T

Ly=a, [ {t-G+j-DT}aife™ar
(k+j-D)T
JT B
=c,, j [t—(k+j-DT}e {1~ BT —1)}i-5 e ™ dt

(k+j-1)T
IS 1 25 R
— e B (1= BB yRaiT _ [ . "R
e P (1=p) P e [2 AL Ry ey

23-25)(4-38)

neglecting small quantities above the second order where R, =r —i,, m =1, 2.

3-2 2 438
{(1-k)T}1-_,5ﬂ T }

APPENDIX -1

The present worth of the purchase cost for purchasing at time ¢ = (k+j—1)T for
the period [(j—1)7, (k+j—1)T] and at time ¢ = (k+j—1)T for the period [(ktj—1)T, jT1,
G=12,...,n),is

(k+j-1)T jT
P = pe ekt j D dt +pe f*HT I ai’dt
-nr (k+j-DT
1

1
_ Dkae—Rz(kJrj—l)T +p{0((l _ﬂ)}l—ﬂ e—Rz(kJr/fl)T{(l _k)T}l—ﬂ
where R, =r — i,.
APPENDIX — 111

The present worth of the shortage cost during [(—1)7, (k+—-1)T], = 1,2, ..., n),
is given by

Sj=Ji +Jp
Where
(k+j-)T
T = | AU+ j=DT—t}De"™ dt
(j-DHT
Dc,,

— — [Rkae’Rm(/’”T + g Rutkrj=DT _e—R,n(j—wT]; m=1, 2
m
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APPENDIX -1V

Since there are n replenishments in the entire time horizon H, the present worth
of the total replenishment cost is given by

n n
CR — AZ e(llfr)(k#'j*])r :AZ e*Rl(kJrA/f])T’
J=1 J=1

where R, =r —i;.

On simplification and summation, we get

e—leT (1 _e—RlH)

Cr= A
K (1—-e™T)



