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Abstract

In the classical inventory models, it is assumed that the retailer pays to the supplier as soon as he
received the items and in such cases the supplier offers a cash discount or credit period (permiss-
ible delay) to the retailer. In this paper we presented an inventory model for perishable items
with time varying stock dependent demand under inflation. It is assumed that the supplier offers a
credit period to the retailer and the length of credit period is dependent on the order quantity.
The purpose of our study is to minimize the present value of retailer’s total cost. Numerical exam-
ples are also given to demonstrate the presented mode.
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1. Introduction

In the classical inventory models payment for the items paid by the supplier depends on the payment paid by the
retailer and in such cases the supplier offers a fixed credit period to the retailer during which no interest will be
charged by the supplier so there is no need to pay the purchasing cost by the retailer and after this credit period
up to the end of a period interest charged and paid by the retailer. In such situations the retailer starts to accu-
mulate revenue on his sale and earn interest on his revenue. If the revenue earned by the retailer up to the end of
credit period is enough to pay the purchasing cost or there is a budget then the balance is settled and the supplier
does not charge any interest, otherwise the supplier charges interest for unpaid balance after the credit period.
The interest and the remaining payment are made at the end of replenishment cycle.
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In traditional EOQ models the payment time does not affect the profit and replenishment policy. If we con-
sider the inflation then order quantity and payment time can influence both the supplier’s and retailer’s decisions.
A large pile of perishable foods such as fruits, vegetables, milk, bread, chocklet etc. attract the consumers to buy
more. Buzacott [1] considered an EOQ model with different type of pricing policies under inflation. Silver and
Peterson [2] developed an inventory model and show that the consumption rate is proportional to the displayed
stock level. Baker and Urban [3] proposed an inventory model for deteriorating items with the demand rate is a
polynomial function of instantaneous stock level. Mandal and Phaujdar [4] presented an inventory model for
deteriorating items with stock level dependent consumption rate. Vrat and Padmanabhan [5] considered an in-
ventory model with stock dependent demand under constant inflation rate. Padmanabhan and Vrat [6] developed
an EOQ model for perishable products under stock dependent selling rate. Bose et al. [7] considered an inven-
tory model for deteriorating items with time dependent demand and shortages under inflation and time dis-
counting. Mandal and Maiti [8] developed an inventory model for damageable items with stock dependent de-
mand and variable replenishment rate. Chung and Lin [9] determine an optimal replenishment policy for an in-
ventory model of deteriorating items by considering inflation and credit period. Chang [10] proposed an EOQ
model for deteriorating items under inflation and time discounting assuming that the supplier offers a trade cre-
dit policy if the retailer order size is larger than a certain level. Dye and Ouyang [11] developed an EOQ model
for perishable items with stock dependent selling rate by allowing shortages. Hou [12] presented an inventory
model for deteriorating items with stock dependent consumption rate and shortages under inflation and credit
period. Jaggi et al. [13] determine an optimal ordering policy for deteriorating items under inflation induced
demand. Sana and Chaudhuri [14] developed a deterministic EOQ model with stock dependent demand and de-
lay in payments. Valliaththal and Uthayakumar [15] presented an inventory model for perishable items under
stock and time dependent selling rate with shortages. Roy et al. [16] considered an inventory model for deteri-
orating items with stock dependent demand under fuzzy inflation and time discounting over a random planning
horizon. Sana [17] proposed a lot size inventory model with stock dependent demand and time varying deteri-
oration and partial backlogging. Chang et al. [18] determine an optimal replenishment policy for an inventory
model of non-instantaneous deteriorating items with stock dependent demand. Sarkar et al. [19] presented an
EMQ (economic manufacturing quantity) model of an imperfect production process with time dependent de-
mand and time value of money under inflation. Yan [20] considered an EOQ model for perishable items with
freshness dependent demand and partial backlogging. Nagrare and Dutta [21] developed a continuous review
inventory model for perishable products with inventory dependent demand. Sana [22] proposed a control policy
for a production system inflation assuming a stock dependent demand and sales team promotional effort.Shuai et
al. [23] considered an inventory model for perishable products with stock dependent demand and trade credit
under inflation.

Table 1 and Table 2 show the variation of the parameters r and M when M >T and Table 3 & Table 4
show the variation of parameters r and M when M <T . Figure 1 & Figure 2 are correspond to the developed
model. Figure 3 & Figure 4 show the variation of retailer’s total cost with respect to the parameters r and M
when M >T and Figure 5 & Figure 6 show the variation of retailer’s total cost with respect to the parameters
rand Mwhen M <T.

In the present paper we presented an inventory model for perishable items with time varying stock dependent
demand and trade credit under inflation. Although there are so many research papers related to the perishable
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Figure 1. Corresponding to developed model.
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Figure 2. With n cycles in the developed model.

Table 1. Variation of retailer’s total cost with respect to the change of parameter r.

r T TCH, (T)
1.2 0.809153 -3.18984 x10°
1.4 1.29391 —7.38628x10°
1.6 1.70349 —1.360695x 10"
1.8 2.07928 —2.238335x10"

2 243731 —3.4213250% 10’
2.2 2.78705 —4.963000 %10’
2.5 3.30941 —-8.063075x10"

Table 2. Variation of retailer’s total cost with respect to the change of parameter M.

M T TCH, (T)

2 0.809153 —3.18984 x10°
4 3.71242 —6.82474x10'
6 6.66987 —2.96128x10°
8 9.64061 —7.88637 x10°
10 12.6158 -1.64743x10°
12 15.5929 —2.97412x10°

Table 3. Variation of retailer’s total cost with respect to the change of parameter r.

r T TCH, (T)
0.05 0.494393 459988 10"
0.1 0.500148 ~4.30252x10’
0.15 0.500591 ~4.02547x10°
0.2 0.495351 ~3.78662x10°
0.25 0.483842 ~358238x10°
0.3 0.465167 -3.41820x10’
0.35 0.437937 -3.30523x10°
0.4 0.399872 ~3.26667 x10’
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Table 4. Variation of retailer’s total cost with respect to the change of parameter M.

M

10

12

T

0.494393

1.02028

1.54603

2.07174

2.59744

3.12314

TCH, (T)
—-4.59988x10’
-3.86733x10°
—1.32099 % 10°
—3.13999%10°
—6.03636 % 10°

—1.05591x10%
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Figure 3. Variation in TC with respect to r.
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Figure 4. Variation in TC with respect to M.
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products with stock dependent demand under inflation. This paper deals with the same type problem and it pro-
vides an approximate solution procedure of this problem for minimizing the present value of retailer’s total cost.

2. Assumptions and Notations

We consider the following assumptions and notations corresponding to the developed model
1) Thedemandrate R(t) is R(t)=a+bt+kl(t), a>0,0<b<1k>0

2) © isthe constant deterioration rate.

3) o. isthe ordering cost per order.

4) h. is the holding cost per unit.

5) s. is the shortage cost.

6) M is the credit period.

7) T isthe replenish cycle length.

8) ris the inflation rate.

9) 1. isthe interest charged per $ per unit time when T > M.

10)C is the purchasing cost per unit.

11)P is the selling price per unit with P>~C.

12)Q is the initial inventory level.

13)L is the planning horizon.

14)The supplier sells one single item to the retailer.

15)The items are replenished when the stock level becomes zero.

16)The supplier provides a credit period, which is dependent on the order quantity.
17)The lead time is zero.

18)Shortages are not allowed.

19)The inventory planning horizon is finite and the numbers of cycles are finite in the planning horizon.
20)I1(t) is the inventory level at any time t.

3. Mathematical Formulation

Suppose an inventory system consists the maximum inventory level at any time t = 0 and due to both demand
and deterioration the inventory level decreases in the interval [O,T] . The replenishment cycle starts with the in-
itial maximum inventory level Q and ends with zero stock level. The retailer’s instantaneous inventory level at
any time t in the interval [O,T] is governed by the following differential equation

dl
—+0l=—|a+bt+kl(t)|, 0<t<T 1
o1 =—[asbt+ki(1)] @
With the boundary condition
1(T)=0
The equation (1) can also be written as
%+alz—[a+bt], 0<t<T 2

where a =(6+k)
With the boundary condition
| (T) =0

—at

For a 2™ order approximation of e and e, the solution of Equation (2) is
| (2aa+ba—2b)_|_ _(2ao:+b0:—2b)t+(aoz+baz—b)_|_2 +(aa_b)t2 _(2ao:+b0:—2b)Tt
2a 20 2 2 2

(2a0:2+b012—2b01)3 (aa2+ba—ba) , (aa2+ba2—ba)_|_t2]

®)

+ t°— Tt -
2 2
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Using the boundary condition, 1(0) = Q the initial order quantity is
o :{(Zaa+ba—2b)_|_ . (a05+;)05—b)_|_2

2a ' @)

Now we discuss the following two cases
1) M2T and(2) M <T

3.1.Casel

When M >T then in this case the retailer can sell all the items before the end of credit period M because the
credit period M is greater than the replenishment cycle length so no interest will be charged by the retailer. Since
the purchasing cost is paid at the end of credit period M.

During the 1st cycle the present value of ordering cost is

O; = A, (®)
During the 1st cycle the present value of purchasing cost is
P.=CQe™
™I (2 ba —2b

Pczcez {( aa+2a )T+(aa+ba—b)Tz}, (6)

During the 1st cycle the present value of holding cost is

.
He =he [1(t)e "dt
0

H. —h (2aa+ba—2b)_|_2 N (2aoc+3baz—2b)_|_3 B I’(2a05+boz—2b)_|_3 | @
da 12 12a
Therefore during the 1st cycle the present value of retailer’s total cost is
TC,(T)=[O¢ +H¢ +P.]
_ he
TC,(T)= {A+E{(6aa +3ba —6b)T? +(2aa” +3ba” — 2bar ) T°

s Ceer
—r(2aa +ba —2b)T }+ {(2aa+ba—2b)T 8)

(04

+(a0:2 +ba? —ba)Tz}},

Since there are m cycles in the planning horizon L then the present value of retailer’s total cost over the plan-
ning horizon L is

m-1
TCH,(T)=>TC,(T)e™

n=0

_arL
TCH,(T)= %{m%{(ew +30ba —6b)T? +(2aa” +30a* - 2bar) T

-rM
—r(2aa+ba—2b)T3}+ ce

a

{(Zaa +ba —2b)T

+(ao:2 +ba? —ba)TZH
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A Ar’T  he )
TCH,(T)=L|=+Ar+ +—{(6aa +3ba —6b)T +a(2aa +3ba —2b)T
T 4 12a

Ceer
{(2aa+ba -2b)+a(aa +ba—b)T}

—r(2aa+ba—2b)T2}+ »

+r2&{(6aa+3ba—6b)T2 +a(2aa +3ba — 20)T° — 1 (2aa +ba - 2b) %}
a

rCe ™ ((rau +ba—2b)T? bor —b)T?
e {(2ac +ba —2b)T? + ar(ac +bar —b)T?}

Cr2eer
{(Zaa +ba - 2b)T2 +a(aa +ba —b)T3}

©)

+

rzhC 3
+ (6aa +3ba —6b)T° |,
o

CH,(T
The necessary condition for TCH,(T) to be minimum is that +(7) =0 and the sufficient condition

d’TCH, (T
S —l() >0 at the optimum value of T.

dT?
dTCH, (T g
dTCH,(T) | Ar ~ A ((6an+30a —6b) + 20 (28 + 3ber - 20)T
dT 4 T2 124
-rM
~2r (220 +ba —20)T } + 8 (aa+ba—b)+%{2(6aa+3ba—6b)T
(04
M
+30/(2a00+ 30~ 20)T? ~3r (2 +bar—20)T 2} + S {(2ac+ba—20)T  (10)
(04

Crie ™ {Z(Zaa +ba — 2b)+3a(aa +ba —b)Tz}
8a

+a(aa+ba—b)T}+

2
+ M (62 + 300 —60)T? |,
6

2
d*TCH,(T) _ L{Z_A+h—°{a(2aa+3ba—2b)— r(2aa +ba - 2b)}

dT? T3

+™ {62 + 30cr —6b) + 3 (28 + 3bar — 20)T - 3r (22 + b — 20T}
6a (1)

-rM
+Cre {(2aa+ba—2b)+a(aa+ba—b)}

(24
2

2,-tM
Crie (ac +ba —b)T + r8h° (6aa+3ba—6b)]
o

+

3.2. Case Il
When M <T then there are three possibilities
M
1) Let Pe™ j R(t)e™"dt > CQ then at M the revenue earned by the retailer is more than the purchasing cost

0
so in this case no interest will be charged by the supplier although the credit period M is smaller than the reple-
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nishment cycle length T so the present value of retailer’s total will be same as that in case I.

A Ar’T  he )
1 = T oo - -
TCH, (T)=L| =+ Ars——+ 2a{(6aa+3ba 6b)T +a (2ac +3ba — 20)T

Ceer
(04

—r(2aa+ba—2b)T2}+ {(Zaa+ba—2b)+a(aa+ba—b)T}

+%{(6aa+3ba—6b)Tz +a(2aa +3ba —20)T° -1 (2aa +ba - 20)T°)
(04
(12)

rCe ™ ((2ac+ba—20)T ba—b)T?
+ o {( aa +ba —2b)T? +a(aa +ba —b) }

Crie ™ ((2ac+ba—2b)T ba —b)T?
+ ”» {( aa +ba —2b)T* +a(aa +ba -b) }

rzhC 3
+ (6aa +3ba —6b)T° |,
48«

M
2) Let pe™ j R(t)e™"dt <CQ then at M the revenue earned by the retailer is less than the purchasing cost

0
and the retailer has a budget to pay the remaining short purchasing cost so in this case there is still no interest

charged by the supplier although the credit period M is smaller than the replenishment cycle length T so the
present value of retailer’s total will be same as that in case I.

A AT Iy )
TCH, (T) =L —+Ar+=— +2—{(6aa+3ba—6b)T+a(2aa+3ba—2b)T
a

Ce™
20

—r(2aa+ba—2b)T2}+ {(2aa+ba—2b)+a(aa+ba—b)T}

+%{(6aa+3ba—6b)T2 +a(2aa+3ba - 20)T° ~r(2aa +ba - 20)T°)
(04
(13)

rCe™ ) 2
+ {(2aa+ba—2b)T +a(aa+ba—-b)T }
a

Cre ™ (2aq +ba—2b)T? ba —b)T?
L, {( aa +ba —2b)T? +a(aa +ba—b) }

r’he s
+ (6aa+3ba—6b)T ,
48

M
3) Let pe™ j R(t)e"dt <CQ then at M the revenue earned by the retailer is less than the purchasing cost

0
and the retailer has no budget to pay the remaining short purchasing cost so in this case for unpaid balance the

interest will be charged by the supplier from M to T. The interest and the remaining payments are made at the
end of replenishment cycle. So in this case the retailer’s total cost containing the ordering cost, holding cost,
purchasing cost paid at M, the interest and the remaining payments are made at the end of replenishment cycle.
The present values of retailer’s ordering and holding are same cost as in case |
During the first cycle the purchasing cost paid at M is equal to the amount of revenue earned by the retailer up

to M so

M
P. =P[R(t)e"dt
0



S. Kumar, U. S. Rajput

2 2 3 —
Pc=|{aM JOMT_arM”_brM +k{(za“+b“ )1
2 2 3 2a
—(Zaa+ba_2b)M2+(aa+ba_b)T2M+(aa_b)M3
4a 2 (14)
_(2aa+ba—2b)TM2}_rk{(2aa+ba—2b)TM3
4 4o
— _ 2 3
_(2aa +ba 2b)M3+(aa+ba b)T2M2}+ar M },
b6a 4 6

During the first cycle the present values of remaining payments and interest paid at the end of replenishment
cycle are

RP, = {CQ —Ppe™ T R(t)e“dt}[u I (T-M)]e"

RR =[2£(1_|cm)(2aa+ba_zb)T+%(1_|CM)(aa+ba-b)T2
(04

arM? +bM2 +brM3 +azrzl\/l3 k(2aa +ba —2b)M?

2 6 6 4a

—P(l—ICM){aM +

Kk(aa-b)m’ kr(zaa+ba—2b)|v|3} Pk(1-1cM)(2aa +bar—2b)

6 12a 200
Pkr(1-1.M) Pk (r+1)(1- 1M )(2aa +ba - 2b)
2c 4
L Pkr(i-1cM) Pkr (1- 1M )(aa +ba —b)
4
C(ICJrrMIC—r)(aoz+boz—b)_|_3
2
arM? bM? brM® a’r’M*® k(2aa+ba-2b)
+ + + - M
2 2 6 6 4o
+k(aa—b)M3 kr(2aa +ba —2b)M* T Pk(lc +rMlc —r)
6 12a 200
Pkr(l¢ +rMl —r)(2aa +ba —2b)
20
+Pk(r+1)(lc+rMIC—r)
4
C(r*—2rlg —r*Ml. )(2ac +ba — 2b)

+ T3 15
4o (15)

T™?

(2aa +ba —2b)TM? +

TZM 2

(2aa +ba —2b)T™M :_

+2£(|C +IMl; —r)(2aa +ba —2b)T? +
a

—P(lg +rMlg —r){aM +

(2aa+ba—2b)T2M

TZMZ

(2ac +ba —2b)T*M?

2 —
_E(rZ—ZrIC—rZMIC){aM +bM _k(2aa+ba 2b)MZ}TZ
2 2 da

Pk(r?-2rl. )(2aa +ba —2b
— ( C)( o +Dba )TBM],
da

During the 1st cycle the present value of retailer’s total cost is
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TG, (T)= {A+%{(6aa +30ba —6b)T* +(2aa” +3ba’ — 2ba ) T°

brim?

—r (2ac +ba —2b)T°} - P{arlvl 2y

. a(a-1)r’‘m*® rk(2aa+ba -2b)M?
6 4o

k(aa+ba-b)_,

X (220 +ba —2b)M?1.T - T2M
2a

k(r=Mrl, —1.M)
4
) kr(3—2Ml )(2aa +ba —2b)
da
kr(2—MIC)(aa+ba—b)T2M2}
4
C(l—MIC)(Zaa+ba—2b)T
2a
C(1-Mi¢ )(ac +ba—b)
2

(r2 ~2rl. —Mrzlc)
+PIMIg —(Ig +rMIg —r) - T?

(2aa +ba —2b)TM 2

T™?

+

+

+ T?

2

{ bM? arM? brM® a’r’m?
x| aM + + + +
2 2 6 6
k(2ac +ba —2b)M? +k(aa—b)M3
4a 6
_k(2aa+ba—2b)M3J+ Pkr (1-MI; )(2aa +ba —2b) _
12a 4
+C(IC+rMIc—r)(2aa+ba—2b)T2
2a
+{C(IC+I‘MIC —r)(aa+ba—b)+C(r2_2rlc—Mr2|c>(2aa+ba—2b)}_l_3
2 4a

M3

Pk (ls +rMIlg —r)(2aa+ba—2b)T2M Pk (1¢ —r)(2aa+ba—2b)T

2a 20
Pk(r?-2rl. )(2aa +ba —2b
_PK c)(220+ba )T3M], (16)

2M2

do

Since there are m cycles in the planning horizon L then the present value of retailer’s total cost over the plan-
ning horizon L is

TCH, (T)

Il
_|
O
—_
—
~—
ml
3
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2 6 6 4o
k(ae —b)M?*  kr(2aa +ba—-2b)M?* 2 2
(az-b)M°® kr(2aq +ba—2b) }+PrMIC{aM+bM arM

2 2 3 2,273 _ 2
TCH2(T)=L—r+P(r—IC){aM+bM LaM? brM®  a’r’M k(2aa +ba —2b)M

+

+
6 12a 2 2 2

_kM? (28 +ba —2b) . PkMZIC+PkMz(r—MrIC—MIC)_PkrMS(S—ZMIC)
4a 200 4 4a

4 20 2« 4 8 6

.\ iJFC(IC+Mr|c—r)_PkM(ICJerIC—r)_PkMZ(IC +Mrl; —r)
4o 2a 2a 200

3 2 VK 3M3 Pa(a-1)r‘m?
+[Pkr_M+£_%J}(2aa+ba_2b){ATr_ParM _Pbrim® _Pa(a-1)

PkrM3 (1o —r) PkrM2l,  PkrMZ(r—=Mrlg —Ml.) Pkr2M?(3—2MiI,)
+ + + -
4 4o 8 8«
Cr(1-Mi 2Mme M3 C(1-Mi
LCr(-Mig) PkrPM®  PkrM }(2aa+ba—2b)+{PkM+ (1-Mi;)
4a 8 16« 2 2
PkrM ? (1- Ml M3 2
_PrM( C)+PkrM }(aa+ba—b)+E{Mrzlc—2(2r2—rlc)[aM+bM
4 4 4 2
LarM® brM® a’r’m® kMZ(Zaa+ba—2b)+k(aa—b)M3 krM® (2ac +ba —2b)
2 6 6 4a 6 12«

2 4o 12

2 2 2 _ 3
+2,\,”2,0(‘,11,\,'+bl\2/| LaM?_kM? (2aa +ba 2b)JHT{hC(2aa+3ba 2b)
+{C('rz—z”c—'\/lrzlc) PkrM? (r? —2rl; ) PkrM?(r?—2rl)  PkM?(r*—2rl;)

- + +
da da 4 4

PKM (r® —2rl. — Mr?| 2(1_MI
- ( < C)+[E—PkrM j(IC+MrIC—r)+Cr ( C)+ M
4 4 4o 8a 24

2M? M I +MI; 1) PkrM2 (1, -
LPRCMI PRrM }(Zaa+ba_2b)+{0(c+r c—r) PkrM*(lc —r)
8a 16 2 4

Cr(1—Ml 2\ 2 2 . ,
LCr(A-Mi) Pkr*m +PkrM}(aa+ba_b)+Pr |C(aM+b|v| L aM

4 4 2 2

kM2(2aa+ba—2b)J:|Tz +Hrhc ,rhe +Cr(r2 ~2rlg -Mr’lg)  PkrM (r*-2rl;)

da 24 48a 8 8a

LCc+MIc —r)  Pkr*M (I —r)}(z‘w+b0[_2b)+{0r(|C +rMI¢ )
20 8a 4

2 4 2 ParzM r2—2r|
+[C—r+ Pr J(l—MIC)+Pk;M}(aa+ba—b)— ( C)]T3

8 16 8 17)

3 A VE 3 _
+T£[A_P(r+2){aer+brM La(a ;) M® kM (2az+ba 2b)}
104

+PMIC(aM +

bM ? . arM? kM?(2aa +ba - 2b)
2 4o ’
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(”C+TZ(T) =0 and the sufficient condition

The necessary condition for TCH,(T) to be minimum is that

d*TCH, (T) .
————= >0 at the optimum value of T.

® T
2 3pg 2 3pg 3 A YLIVE
dTCHz(T)ZI{A_r_ParM _Pbr’M® Pa(a-1)r'Mm +{h—c+£(lc+Mrlc—r)
dT 4 4 8 6 da  2a
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_kr (2aa +ba ) +PMI aM+bM +arM ~ (2aa +ba ) |
da 2 da

4. Numerical Parameters

Let us consider the following parameters in the appropriate units
a=100,b=3,k=10,C=6, « =12, A=4,h, =5,5. =8 P=20,r=120,M =2, 1. =08, L=50

4.1. Numerical Example I

When M >T then solving the equation dTCH, =0, we find the optimum value of T satisfying the condition
2
d TCZH L-0.
dT
2
Since 0TCH; 5 11046 %107

T 2
As we increase the parameter r then the value of total cost decreases.
As we increase the parameter M then the value of total cost decreases.
4.3. Numerical Parameters

Let us consider the following parameters in the appropriate units
a=100,b=3,k=10,C=6, ¢ =12, A=4,h. =5,5. =8, P=20,r=005 M =2, 1. =08, L=50
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4.4. Numerical Example II

When M <T then solving the equation deCTH2 =0, we find the optimum value of T satisfying the condi-

d*TCH d*TCH,

tion TZZ > 0. Since dT—Z =—146586x10° so the total cost is maximum.

As we increase the parameter r then the value of total cost increases.
As we increase the parameter M then the value of total cost decreases.

5. Conclusion

In this paper, we proposed an inventory model for perishable items with time varying stock dependent demand
under inflation and time discounting. In the numerical analysis we study the effect of the change of the parame-
ters r and M on the optimal solution. From Table 1 and Table 2 we observe that as we increase the parameters r
and M then the replenishment cycle length increases and the corresponding total cost decreases since the total
cost decreases and the revenue increases on his sell to pay the purchasing cost and in the case when M >T no
interest will be charged by the supplier from the retailer. When the inflation rate increases then the retailer wants
to short the length of replenishment cycle. From Table 3 we see that as we increase the parameter r then the
value of replenishment cycle length and total cost decreases. From Table 4 we see that as we increase the para-
meter M then the value of replenishment cycle length increases and the value of total cost decreases. Thus we
see that when the credit period is short then the retailer wants to order less and decrease the chargeable interest.
When the credit period is large enough then the retailer wants to order more and he earns enough revenue on his
sell to pay the purchasing cost therefore the credit period attracts the retailer to buy more or less.
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