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I. INTRODUCTION

In recent years much work has been done regarding
inventory models for deteriorating items. Ghare and
Schrader [6] first developed an EOQ model with constant rate
of deterioration. Covert and Philip [5] extended this model by
considering variable rate of deterioration. Shah [14] further
extended the model by considering shortages. The related
work are found in (Nahmias [12], Raffat [13], Goyal and Giri
[8]). Goyal [7] first considered the economic order quantity
model under the condition of permissible delay in payments.
Aggarwal and Jaggi [1] extended Goyal’s [7] model to
consider the deteriorating items. The related work are found in
(Chung and Dye [4], Chang et al. [3]).

Buzacott [2] developed the first economic order
quantity model by considering inflationary effects into
account. Su et al. [16] developed model under inflation for
stock dependent consumption rate and exponential decay.
Moon et al. [11] developed models for ameliorating /
deteriorating items with time varying demand pattern over a
finite planning horizon taking into account the effects of
inflation and time value of money. An inventory model for
stock dependent consumption and permissible delay in
payment under inflationary conditions was developed by Liao
et al. [10]. Singh [15] developed an EOQ model with linear
demand and permissible delay in payments. The effect of
inflation and time value of money were also taken into
account.

Inventory models for non-instantaneous deteriorating
items have been an object of study for a long time. Generally
the products are such that there is no deterioration initially.

After certain time deterioration starts and again after certain
time the rate of deterioration increases with time. Here we
have used such a concept and developed the deteriorating
items inventory models.

In this paper we have developed an inventory model
with different deterioration rates for the cycle time and
exponential demand under time varying holding cost and
permissible delay in payment. Shortages are not allowed.
Numerical example is provided to illustrate the model and
sensitivity analysis of the optimal solutions for major
parameters is also carried out.

Il. ASSUMPTIONS AND NOTATIONS
NOTATIONS:

The following notations are used for the development of the

model:

D(t) : Demand is an exponential function of time t (ae™, a>0,
0<b<1)

A : Replenishment cost per order

¢ : Purchasing cost per unit

p : Selling price per unit

h(t) : x+yt, Inventory variable holding cost per unit excluding
interest charges

M : Permissible period of delay in settling the accounts with
the supplier

T :Length of inventory cycle

le : Interest earned per year

I, : Interest paid in stocks per year

R :Inflation rate

I(t) :Inventory level at any instant of time t, 0 <t<T
Q : Order quantity

0 : Deterioration rate during p; <t < p,, 0<6<1

0t : Deterioration rate during , p, <t <T, 0< 6<1

n : Total relevant profit per unit time.

ASSUMPTIONS:

The following assumptions are considered for the
development of the model.
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e The demand of the product is declining as an exponential
function of time.

¢ Replenishment rate is infinite and instantaneous.

e Lead time is zero.

o Shortages are not allowed.

o Deteriorated units neither be repaired nor replaced during
the cycle time.

¢ During the time, the account is not settled; generated sales
revenue is deposited in an interest bearing account. At the
end of the credit period, the account is settled as well as the
buyer pays off all units sold and starts paying for the interest
charges on the items in stocks.

1. THE MATHEMATICAL MODEL AND ANALYSIS

Let I(t) be the inventory at time t (0 <t < T) as shown in
figure.

Figure 1

The differential equations which describes the
instantaneous states of I(t) over the period (0, T) are given by

di(t) bt

alt) _ e, 0<t< 1
dt woO

% + 0I(t) = - ac”, mstsp, ()

% + 0tl(t) = - ac”, mp<t<T (@)

with initial conditions 1(0) = Q, I(py) = Sy, I(T) = 0.
Solutions of these equations are given by:

)= Q-a(t+ %btz), (4)

1) = ie)[bul 0wy -t) -bt] +S,[1+0(w -t)]  (5)

(b
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(T-t)+1b(T2-t2)+16(T3-t3)
=2l 2 . 6 . 6)
-Eetz(T-t)-Zbetz(TZ-tz)

(by neglecting higher powers of 0)
From equation (4), putting t = p;, we have

1
stl +a(u1 + Ebufj- (7)
From equations (6) and (7), putting t = u,, we have
I(ny) =a(py - p,)+ Sll:l +0(p, - “2)] ®)
1 1
(T- p2)+5b(T2- p§)+ge(T3- 1)
I(n,)=a 1 L . ©)
- Eellg (T- Hz)'zbeﬂg (TZ' u3)
So from equations (8) and (9), we get
- &
b [0 - y)
1 2 2 1 3 .3 10
(T-u2)+§b(T -13) +ge(T -13) (10)

1 1
2005 (Tt )= 00w (T2 143 )- (1)

Putting value of S; from equation (10) into equation (7), we
have

" 001

(T-u,)+ %b(TZ -u3) +%6(T3 -13)

Q

11)
1 1
5 00 (T g )- b0 (T7-445)- ()

1

+a(u1+zbufj.

Using (11) in (4), we have
a

|(t):—
|:1+ e(ul'uz ):|
I 1 1
(T—uz)-i-zb(TZ-p; )+gaO(T3 - pg)
1

1
5 00 (Ttt,)- 5 60w3 (T713)- (-1 )

1
(Hl't)JfEb(Hf'tz)}

Based on the assumptions and descriptions of the
model, the total annual relevant profit (m), include the
following elements:

(i) Ordering cost (OC) = A (13)
(i) Holding cost (HC) is given by

(12)

+

fob]
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HC = }(x+yt)|(t)e‘tht

= T(x+yt)|(t)e'tht+T (x+yt)|(t)e‘tht+]' (x+yt)(t)e™dt

_ 1
~ 5040 + (5040, - 5040y, )0

(Hl'“z )(T'Hz )

T*YRb+ (35Rx-§y)b-zyR T
24
7 7
o - Lyr LxreLyRry,-Lxb |12
E 367 36 367 M 3X)

1
3 [—yRuf +(xR-y)u1-3ij

12 2 2
-—xR-— Rp,+
3 YR, 3y

35
'?(E yRuy +(xR-y)u1-3XJu1

+

wT

15 ETbe+
2 JRbus + 5
212 18”7
35 35 35 7
RbT?+ Rx-— R —Ry|T
y ((12 127 22”7 ”J 36 yj
35 , (35 35 21 \
+|| -—u yR+ -—R b
[24‘ll (12 12 X)“l 4 j e
35 28 28
32 0Ru, - 28 4 Sy
18 MYy
T*yRb + (35 Rx-ﬁy)m—Ry
12
35 , (35 35 21
-—— W, yRt| —y- —R -—x |b
[24Hly [12y 1 xj“l 4XJ .
2 7_ 35 7 ]
+£ x+—prl-£y 1,
3
BT pr-l +HxR-y)p-3x b
35 35 35
-Z=VyRu 2 yv- IR =
18y (9y 9 Xjul 6
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1
+
5040 + (5040, - 5040y, )0

72&(],11 - My )(T'uz)

T4be+ ((_ g y+

Lo+ Zy-ZRx T?
3 47 4

35 1
L (XR+5 YRy, -yj T

35(1
+E(§ yRuf+(XR-y)u1-3X)u1

beT4+(( 22 Rx-§yj b— ij

+(-—Rx-—xb+ ij2 35 XT
3 6

+

35
18

[ yRuy +H(xR-y)p, '3X) Ky

1
+
5040 + (5040y, - 5040y, )0

72a(p, -, )(T-y,)

7 14
—YRbT?+=—RyT
37 3

14x + —y- —Rx+—
127 12

+7y-7TXR

35 2
= - Zy+x |[R-y |bT?
8(( 3’ ) y)

( 35 35 14

4
35 35
+[ = b
((4 yj 6 XJ
35 35
+—yRy, +—x
6 YRy 5

S Rx)b-ZyR T3
24 9

2 Ryuljb 13
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+ 1 + 1
5040 + (5040, - 5040y, )0 5040 + (5040, - 5040y, )0
35 2, (35,70 35 14 20
Eb( y+2X+XR)T [ Y- —X ? RjT , _be +—b(XR Y)Hz'—llsz
72a i 3
+2(y 2R s
35 (Y- 205R), -—beT +
+ ! 72a| + - §xR b-— R
5040 + (5040y, - 5040y, )0 y 4 y
%be2+35xT (3—; XR+§y+ 70 xbjT3
T2a
3 [ w2y R xRy, -3x b6 & 20,35, 3(8 o 8
-El"tl EMY (xR-y)p,;-3x |p,b+6x +35T X+7blvt1 Eprl +(xR-y)u1-§x
14
4T5be+([§ R-ﬁyjmgijT“ (14)
4 6 (by neglecting higher powers of 6 and R)
+ (35 RX - 7—??xb 3;‘ ij3-35T2x W, (iii) Deterioration cost (DC) is given by
Hp T
35, (8 , 8 DC = c[jel(t)dt + j etI(t)dtj
+Z by (E Ky yR+(XR'Y)”1'§Xj n o
_ 1
5040 + (5040, - 5040y, )6
1
+ A T-
5040 + (5040, - 504041, )0 (b - )(T2)
5. & 5 35 35 35
35 35 7 -ERbp2 + ( ETRb+ [ S + Ebj + Eb]
yRbT '+ (24XR-—yjb-§yR T®
. . RbT? + ((%b + %8)R+§bjT
([-—x-—yR jb+—y-—xR]T5 + 70 35 1 3 T
+ -—5(-XR-y) b+3—5x-§ Ry, [T
4 o g Y TRb+[28 -—bsz
35 ’
-, (-y-2xb+xR ) T® ( 35, 35)R_ 49 35\ |
3 N Y AT N 2
3% 3 ,),,3, 3
+ ! +[ 9t b]R PR
5040 + (5040y, - 5040y, )0 72a oc
RbT“+[- iib- gRjﬁ 0°
49 35 35 35
%[ 1 yRHl +HxR-y)p, - 3Xj”1b+6xju1 Y (- 12 ERJTZ-F?M i EulzR 2
LR+ (xRoy, 3x 2T (Gg fg ijm%b +%J
— xR-y)u,-3x
72a 2 YRy Yy My 0
8 8 T*Rb + (— =b- ijT3 7T2
( leJ'l +H(xR-y)p, - 3 Xj b + 9 Th,
3 35 35 35 35
2 4 L (E + ER ) ERM - Elh
ts yR“l Y'_XR Hy-4x
3 3 4 7 3
T*'Rb + [ b- —RJT
+ 9 T?
7.,.3,, 35
“T2+ 2R
MR R
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1
.\ 1 " 5040+ (5040, - 50404, )0
5040 + (5040, - 5040y, )0
(5040y, i) 7RbyS + [(_ 5, §bjR +%bju‘2’
+ (L??m ? -35b + 3—;RbT2 + ?RT}@
-ERbug+[-ETRb+(§+ijR+§bjui 35
2 2 v 4 12 - ZBRADT? + (35-35R)T
7. .28 35 + T
RbT>+ || -b+ = |R+ =b (T 35 2
((4 9 j 12 ] . - 5 HRb-35+35by,
+ B 35 Ko 72a , Oc
N (?b- e +7bp1jR +(38bT? + 70T,
- ETSRb+ ( §R+§b]T“ + §T3
3B, 14 3 6 4 3
- —b+ —
3 + %;@(Rm-z)T2 + (-70p, +35Rp] )T
28 14 35
TR Z+=Zbh|R-=R|T? 70
b+[(9 ¥ sbj 24 j -?Rpf+35p.12
+ (7@1 + %)bR— 3745b - %)T (15)
72a| |+ T T-u, )0 |0c i P .
(7035 5 (35 B Vo | ) () 5R:p(faeb‘e“dt
3 2 My 2 2 My 0
1 1
+ %b(uﬂ) A p[—gabRT3+§(— aR+ab)T2+aTj (16)
rerbe( (M0 7 R.35 ) )1 To determine the interest earned, there will be two cases i.e.
39/ 24 case I: (0SM<T) and case II: (0< T< M).
+ [ 49 ERb ) ﬁbJTz Case I: (0<M<T): In this case the retailer can earn interest on
Hy
12 3 4 revenue generated from the sales up to M. Although, he has to
+ 5 [+ 2 +pu R W2 settle the accounts at M, for that he has to arrange money at
e i 3 T 2 some specified rate of interest in order to get his remaining
35 stocks financed for the period M to T.
+ 7 0(m2) (v) Interest earned per cycle:
M
+ [ %Llf - 35H1JR- 35+ 35by, IE, = plej‘aemte'mdt
0
l 4 1 3 1 2
=pl,|-=abRM* + =(-aR+ab) M* + =aM (17)
+ 1 4 3 2
5040 + (5040, - 5040y, )0
Case Il: (0 <T <M):
T°Rb + [(Eb ) Z)R ] ﬁbjﬂ In this case, the retailer earns interest on the sales revenue up
3 24 to the permissible delay period. So
+ G . %5R i 37be i %RbuleB (vi) Interest ear?ed up to the permissible delay period is:
i, IE, = bt + ARt _
,=pl | |ae” teTdt +ta(1 +bT)T(M-T
-ﬁ(-ﬁb"'RjMTZ*%M(RH1+6b)T ¢ [-([ ( ) ( )
6\ 2 6
35 35 1 1
2a) |- ?ufb + ERbuf+70u1 (T-n,)6 |0c | 'ZabRT4 + g('aR +ab)T? .
=ple
6 35, 7 35, 2 1,
+RbT® + [-ﬂb-gR]T5+ & TR +oar +a(1+bT)T(M-T)
+(-ERbuﬁij“-%[-%HijTs To determine the interest payable, there will be four cases i.e.
3 4 6
35 3 35 Case I: (0<M<uy):
+ 5 ufRTzﬂ-?pfb(Rpl—f&)T +?Ruf -35u? (vii) Interest payable per cycle for the inventory not sold after

the due period M is
T
P, =cl, j I(tye™dt
M
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~ [I et + 10 + | l(t)e-atdtJ

M Ha

a
%Rabpf + %(-%ab +Ra)uf 1+9(“1 - “2)
1 1 1 3
1 -SRI [ T+2b(T2p2)+20( T i
1+0.(py - 1) 3 a 2 ( MZ) 6 ( HZ) 0 2
1 1
Ts %b( ) -5 00 (Tt )- DO (T3,
#21 a8 +20(Th4E)- 0w (Tns) |||
1
_E 2 2 2 -a- VAN
4b9u2 (T 'Hz)'ul 1+6(”1 'Hz)
=% +a[u1+%bu§j T+%b(T2-u§)+%9(T3-u3) :
a
1 _1 2 1 2 2 2
+1+9-(u1 -H,) +l |+ % EGHZ(T_“Z)_ZbeuZ(T _“2)_“1 u
T+%b(T2-p§)+%6(T3-p§) a + a(1+0p,)
a 1., 1 2(m2 2 th 1 1+e(“1_u2)
'Eeuz (T'uz)'zbeuz (T 'Hz)'ul 1 1
) -R T+Eb(T2-M§)+ge(T3-H§)
+a u+—bu2ju
[ C2 L
'Eeuz (T'Mz)'zbeuz (T '“2)'“1
Loaome + 1.1 :
5 RabM* + 3( 2ab+RajM +aulu2+a(l+9u1)uz
1 1+9(“’1 -“2)
1+6(py - 1) T+ %b( Tz-ui) + %9( Ta-ui)
1
T+ Eb(TZ-ug) L, 1 s
1 1 1 'EGUZ (T'uz)'zbeuz (T '“2)'“1
+ 5 -aR||a +69(T3'H§>'56H§(T'Hz) M’
1
-Zbeui(Tz-ui)-ul P
ol 1 140 (p, - uy)
P +a[u1+—bu§j 1 1 1
2 - .z 22 3 3 3
1 o [reh(rapbora)
+
140, - ;) -%eug (T-pz)-%beug (T*45)1,
1 1
. T+Eb( Tz-ug)‘I‘ge(TB-pz)

1 1
-5 003 (T4t )- 2 bOwG (TP -y

+ a[ler%bung
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1 T Rt 't Rt T -Rt
4- — (viii) 1P, =cl_| I(t)e™dt =cl I(t)e™dt + | I(t)e™"dt
1+0(1, - 1,) | U I
1 1 1
T+2b(T?p2)+=0(T%-ud a-—
a 12 ( 2)16 ( 2) 0 1+9(H1'Hz)
= 2 _ = 2 2_ 2 _ 1
1 ZONZ(T 1) 4b9“2(T “2) Hy ) - §R T+%b(T2-u§)+%9(T3-H3) s
5 1 My a 1 1 0
M 0 ) 507 (T )- 26003 (T*-03) 1y
a(1+6y,)
+cl -R
; T+ 2o (T2 ) +20(T42) a1
2 6 146, - 1)
1 2 1 2 2 2
'Eeuz(T'Hz)'Zbeuz(T '“z)'“1 T+%b(T2-p§)+%O(T3-u§)
+ap’ + (L0 )uy ) Lo (T, )-2 b0 3 (T713) '
) g\ Uil gilTacin] ]
T Lp(rea ) oo o) 2 au+; :
2 ( '”2) 6 ( '“2) ! 1+0(ky - py)
1 1
5003 (Tt )- 5 bOwE (174 ), . (140w,
- 1 1
T+Eb Tz_u§)+ge(T3'“;)
1 111 1 1
o ROOT® + g(zbe - ERBJTS -Eeui (T-uz)-zbeui (T213) 1,
+ i(ée-R(-;b-ieT- ibGTZDT“ +a +
11 L k2 1+9(H1 '“2)
2 3
+clal + 5[-Eb_§9T_ ZbeT +RjT a(1+9H1)uz
1 1 1 1 1
+ 2[-1-R(T + BT+ 66T3DT2 T+§b(T2-u§)+69(T3-u§)
1 1 1 1
#To 2T+ 0T -5 003 (T4t )- 5 D03 (T7-4 ),
1 111 1
- =Rboy® + —(—be— 7R9] ; 8- =
24 }12 5 4 3 ”’2 a 1+6(|J,1 -},Lz)
U1y rl2p Lor. Lot ||t 1
+ 4[36 R( 2b 29T 4b@T Duz -Clp _ 5R T+%b(T2-p§)+%6(T3—u§) M?
11, 1, 1., , a 0
- Z|-Zp-Z9T-= 1 1 1
cha * 3( 200 bt +Rj“2 (19) 5003 (T4t )- 5 bOWG (174 ),
+ 1[-1-R(T e 16T3Du§
2 2 6
1 1
+Tu, + Eszuz + €6T3|>12
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+cl

+cla

-cla

i 1
1+9(“1 - Hz)

a T+%b(T2-p§)+%9(T3-u§)

-a

N |~
(BN

ap+ —————
b1 (- )
)

a(1+6p,

T+%b Tz-u§)+%e(T3-p§)

tapM+ ——M—
R E (TR
a(1+9p1)M

T+%b(T2-p§)+%e(T3-p§)

1 1
20 (T ) -2 b0y (%41 ),

! RbOT® + 1(Ebe - EROst
24 5\ 4 3

+ l[le - R(-lb -%GT - ibeTZDT“

4.3 2
+ }[-Eb Lor- Loor +RjT3
32 2 4

+1 -1-R(T +lpmos 16T3] T?
2 2 6

+724 Lpro s Lore
2 6

1
24

+ Lo [ Ly Loro Lpgre ||
43 2 2 4

1
+ —
3

+ Y ar[T+ Lo+ Lo w
2 2 6

+Tu, + %szuz + %GT3“2

RbOuS + %Gbe : %Re)ug

(-Eb Lor- Lpor +ij§
2 2 4
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1 1
5007 (Tt )- 5 bOWE (T74 ),
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Case III: (11;<M<T):

(ix) IP3 :clpil(t)e'R‘dt

5(4 3

.1 le_R(-lb-leT- 1besz T
43 2" 2 4

- 2—14RbeT6 + 1(1179 - lR@)T5

+cla + L -lb-leT- lbeT2 +R |T?
P 3L2 2 4

s 1 -1—R(T+ Loy E6T3j T?
2 2 6

+ T2+ Tpre 4 Lope
2 6

- ineM6 + 1 lbe- lRe Mm®
24 5( 4 3

+159-R-3b-19T-1beT2 Mm*
3 22 4

4
-cla| + l[Eb -EOT - 1beT2 JerM3 (21)
32 2 4
w2 ar(T+ Lo+ Lo | |2
2 2 6

+ TM+ %bTZM + %6T3M

Case IV: (M>T):
(x)IP,=0 (22)

The total profit (r;), i=1,2,3 and 4 during a cycle consisted of
the following:

m, :%[SR—OC—HC-DC-IPi +1E; (23)

Substituting values from equations (13) to (22) in equation
(23), we get total profit per unit. Putting = v, T and po= v, T
in equation (23), we get profit in terms of T for the four cases
will be as under:

m, = %[SR—OC -HC-DC-1IP, +1E, | (24)
m, = %[SR—OC—HC—DC-IPZ +1E, | (25)
T, = %[SR—OC—HC—DC-IPS +1E, | (26)
n4=%[SR-OC-HC—DC-IP4+IE2] (27)

The optimal value of T* (say), which maximizes m; can be
obtained by solving equation (24), (25), (26) and (27) by
differentiating it with respect to T and equate it to zero, we
have

Page 8



Volume 1V, Issue XII, December 2015 IJLTEMAS ISSN 2278 — 2540
o dm _ . Case -1l
e == 0, i=1,234. (28) T and Profit
provided it satisfies the condition ARk /\
% o im1234 (29) et/ %,
de L y y L . /;J \\\
IV. NUMERICAL EXAMPLES EROFIE, ool / \\
/ \
Case I: Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25, p= 1gm_/ ‘\
Rs. 40, 6=0.05, x = Rs. 5, y=0.05, v,=0.30, v,=0.50, R = 0.06, \
le = 0.12, Ip = 0.15, M = 0.01 in appropriate units. The 10156-] \
optimal value of T* =0.2037, Profit*= Rs. 19042.0196 and ‘ , . N
optimum order quantity Q* = 102.4495. S
Case II: Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25, Figure 2
p= Rs. 40, 6=0.05, x = Rs. 5, y=0.05, v,=0.30, v,=0.50, R =
0.06, le = 0.12, Ip = 0.15, M = 0.07 in appropriate units. The Case — NI
T and Profit

optimal value of T* = 0.2026, Profit*= Rs. 19161.2103 and
optimum order quantity Q* = 101.8424.

Case Il1: Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25,
p= Rs. 40, 6=0.05, x = Rs. 5, y=0.05, v,=0.30, v,=0.50, R =
0.06, le = 0.12, Ip = 0.15, M = 0.15 in appropriate units. The
optimal value of T* =0.1979, Profit*= Rs. 19334.2714 and
optimum order quantity Q* = 99.5154.

Case IV: Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25,
p= Rs. 40, 6=0.05, x = Rs. 5, y=0.05, v,=0.30, v,=0.50, R =
0.06, le = 0.12, Ip = 0.15, M = 0.37 in appropriate units. The
optimal value of T* =0.3513, Profit*= Rs. 19632.4978 and
optimum order quantity Q* = 177.4731.

The second order conditions given in equation (29)
are also satisfied.

Case — |
T and Profit
15042 /ﬁ\
150411 / \\
/ \
/ \\\
190404 \
/
/ \
i
PROFITI {g30.] "/ \

’ \
19038_;/ \
15037 \\

\(

oo 020 021 022

T
Figure 1

—

19334 / \
b4
/ N

193334 //
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Case — IV
T and Profit
7 f\
19632 ; // \\
/ \
19,631.5] \
f/ \
w631 | \
PROPIT¢ ’f \
19,630.5 / \\
19630 \\
19,6295 \

033 034 "035 036 057 03 o0l
T

Figure 4

V. SENSITIVITY ANALYSIS

On the basis of the data given in example above we
have studied the sensitivity analysis by changing the following
parameters one at a time and keeping the rest fixed.
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Table 1 Table 3
Sensitivity Analysis Sensitivity Analysis
Case I: (0 <t<p,) Case IL: (np <t<T)
Para % T Profit Q Para % T Profit Q
meter meter
+20% | 0.1861 | 22953.0417 112.2589 +20% 1797 23307.0268 | 108.3778
. +10% | 0.1943 | 20996.4745 107.4642 a +10% | 0.1882 | 21319.4824 | 104.0716
-10% | 0.2146 | 17090.0029 97.1699 -10% | 0.2092 | 17351.7286 94.7096
-20% | 0.2274 | 15140.8438 91.5599 20% | 0.2225 | 15372.2832 89.5739
+20% | 0.2028 | 19038.4088 102.0267 +20% | 0.1971 | 19330.8212 99.1414
0 +10% | 0.2032 | 19040.2122 102.2129 0 +10% | 0.1975 | 19332.5445 99.3284
-10% | 0.2041 | 19043.8309 102.6345 -10% | 0.1984 | 19336.0020 99.7527
-20% | 0.2045 | 19045.6463 102.8212 -20% | 0.1988 | 19337.7363 99.9394
+20% | 0.1939 | 18992.1860 97.4924 +20% | 0.1884 | 19285.8465 94.7117
« +10% | 0.1986 | 19016.7952 99.8694 « +10% | 0.1930 | 19309.7588 97.0373
-10% | 0.2091 | 19067.9074 105.1823 -10% | 0.2033 | 19359.4319 | 102.2471
-20% | 0.2150 | 19094.5136 108.2197 -20% | 0.2091 | 19385.2939 | 105.1823
+20% | 0.2229 | 18948.2582 112.1700 +20% | 0.2178 | 19238.0671 | 109.5869
A +10% | 0.2135 | 18994.0828 108.3209 A +10% | 0.2081 | 192850229 | 104.6761
-10% | 0.1933 | 19092.3946 97.1890 -10% | 0.1872 | 19386.1897 94.1051
-20% | 0.1823 | 19145.6275 91.6286 -20% | 0.1759 | 19441.2710 88.3952
+20% | 0.2037 | 19045.8490 102.4495 +20% | 0.1956 | 19403.6271 98.3521
M +10% | 0.2037 | 19043.9331 102.4495 M +10% | 0.1967 | 19368.6318 98.9084
-10% | 0.2037 | 19040.1086 102.4495 -10% | 0.1991 | 19300.5318 | 100.1224
-20% | 0.2037 | 19038.2009 102.4495 -20% | 0.2001 | 19267.4000 | 100.6282
+20% | 0.1989 | 19018.0785 100.0212 +20% | 0.1933 | 19310.7071 97.1890
R +10% | 0.2012 | 19029.9789 101.1847 R +10% | 0.1956 | 19322.4209 98.3521
-10% | 0.2062 | 19054.2055 103.7145 -10% | 0.2004 | 19346.2635 | 100.7800
-20% | 0.2088 | 19066.5418 105.0304 -20% | 0.2029 | 19358.4024 | 102.0448
Table 2 Table 4
Sensitivity Analysis Sensitivity Analysis
Case II: (n; <t <p,) Case IV: (T<t<M)
Para % T Profit Q Para % T Profit Q
meter meter

+20% | 0.1848 | 23096.6917 | 111.4704 +20% | 0.3223 | 23618.3707 195.2135
a +10% | 0.1931 | 21127.8733 | 106.7967 a +10% | 0.3358 | 21624.8512 186.5181
-10% | 0.2135 | 17197.0303 96.6686 -10% | 0.3691 | 17641.4910 167.9110
-20% | 0.2265 | 15235.7550 91.1951 20% | 0.3902 | 15652.0630 157.8897
+20% | 0.2017 | 19157.6574 | 101.4698 +20% | 0.3465 | 19625.7152 175.1251
0 +10% | 0.2021 | 19159.4319 | 101.6562 ) +10% | 0.3489 | 19629.0929 176.2998
-10% | 0.2030 | 19162.9925 | 102.0791 -10% | 0.3538 | 19635.9308 178.6961
-20% | 0.1986 | 19140.8077 99.8384 -20% | 0.3564 | 19639.3927 179.9687
+20% | 0.1887 | 19088.9265 94.8633 +20% | 0.3084 | 19549.8934 155.5961
y +10% | 0.1931 | 19112.8475 97.0879 « +10% | 0.3279 | 19589.8461 165.5328
-10% | 0.2029 | 19162.4468 | 102.0447 -10% | 0.3803 | 19678.4470 192.2957
-20% | 0.2084 | 19188.2161 | 104.8280 20% | 0.4171 | 19728.5365 211.1450
+20% | 02219 | 19066.9917 | 111.6634 +20% | 0.3828 | 19578.0158 193.5748
A +10% | 0.2125 | 19113.0272 | 106.9033 A +10% | 0.3674 | 19604.6734 185.6988
-10% | 0.1921 | 19211.8767 96.5822 -10% | 0.3342 | 19661.6688 168.7458
20% | 0.1811 | 19265.4605 91.0222 20% | 0.3161 | 19692.4175 159.5184
+20% | 0.2020 | 19190.2983 | 101.5894 +20% | 0.3517 | 19670.1481 177.6774
M +10% | 02023 | 19175.6920 | 101.7412 M +10% | 0.3515 | 19651.3229 1775752
-10% | 0.2028 | 19146.8505 | 101.9942 -10% | 0.3511 | 19613.6729 177.3710
-20% | 0.2030 | 19132.6127 | 102.0953 -20% | 0.3509 | 19594.8482 177.2688
+20% | 0.1978 | 19137.3400 99.4648 +20% | 0.3281 | 19590.8433 165.6348
R +10% | 0.2002 | 19149.2053 | 100.6788 R +10% | 0.3391 | 19611.3065 171.2456
-10% | 0.2051 | 19173.3599 | 103.1579 -10% | 0.3649 | 19654.4978 184.4209
-20% | 0.2077 | 19185.6596 | 104.4737 -20% | 0.3801 | 19677.4025 192.1934
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From the table we observe that as parameter a increases/
decreases, average total profit increases/ decreases for case |,
case Il, case Il and case IV respectively.

From the table we observe that with increase/ decrease in
parameter 0, there is almost no change in total profit for all the
four cases.

Also, we observe that with increase and decrease in the value
of X, A and R, there is corresponding decrease/ increase in
total profit for case I, case Il, case Il and case IV respectively.
From the table we observe that as parameters M increases/
decreases, average total profit increases/ decreases for case |
and case Il, where as there is decrease/ increase in profit for
case Il and case IV respectively.

VI. CONCLUSION

In this paper, we have developed an inventory model
for deteriorating items with different deterioration rates and
exponential demand. We show that with the increase/ decrease
in the parameter values there will be corresponding increase/
decrease in the value of profit.
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