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Abstract--In this article, we first formulated the demand function
of price and quality. Then we analyzed the order quantity and the
pricing decision under the single price markdown condition and
the multiple price markdown condition respectively. We find that
under the single price markdown condition and the multiple
price markdown condition, the fresh agricultural products with
different consumers’ perceived quality elasticity should make the
different optimal ordering quantity and optimal pricing decision.
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I INTRODUCTION

Many scholars researched on fresh product pricing and
ordering policy. Karen etc. [1] pointed out that the price is an
important strategy for the supermarket. Van Ryzin[2]
established a fresh product pricing model based on the demand
of the production as random variables. When approaching the
shelf life of products, businesses often take discounts to
promote the products [3-5]. Cai[6] introduced the ideas and
the techniques of the supply chain management to the field of
the fresh agricultural produces management. Wang and Li [7]
established a consumer utility model which taking into
account the price and the freshness of fresh produces with
time-varying. This paper focused onthe impact of the
consumers perceives quality to the fresh agriculture product’s
optimal ordering quantity and optimal pricing decision.

I MODEL DESCRIPTION

Model assumes:( the products’ demand was affected by
the price named as P and the consumer perceived quality; @

the fresh degree is related to its shelf time namedt,that
is P=P(t) :@assuming the 9 is function of Pand T, that
isd=0a(p.t)

Demand function: D, =¢ly,—ap(t)+ Bdus( p(t))eiﬂ]

Yo represents potential market demand; € represents the

degree of demand to realize; FO) and F (X is the probability
density function and distribution function, and E(¢)=1:

Yo represents the initial quality of the product,
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#(p() < (0.1) ,and assume that plpn) = P(t% ; A ‘the
attenuation degree; B :the perceived quality of products;
& :the price elasticity of the products;T :the sales period of
fresh products; € :the unit changing cost; W :unit wholesale

price; r:save rate;Ct :transportation cost per unit h :product

inventory cost per unit; :the quality of the

products’ ; () -the products’ inventory levels at timet;Ti:

the adjustment time of the price ; 0. Price discount.
IIIMODEL ANALYSIS

A. One-Time Price Adjustment Analysis
In order to promote the sales of the goods, sellers often
adopt the discounts to attract more customers.
Thenp(t) = p,0<t<t1; p(t)y=0p,t, <t<T
a,®_ _p a
The Inventory model: dt ° Dy =ely,—ap+pae]
From the initial inventory ! (0) = 7Q  we know that

1_e#
1) =7Q-(y, ~apit- PR ()
M:_Dl
dt
D1 = g(yo -ad p+ ﬁqoeeih)
Froml(t)zo,we know that

09 AT _ At
L) = elty, - )T =T e
The optimal order quantity

. _ J@-e™)+0( ™ -e )] Yol —afp(T-t) apty
Q Laye %}/+67}/ & p (3)

During the sales period T,

ED = [/ D,dt+ [ Dyt = ol(yy - @ p)t + (v, a0 p)(T )+ o [Ame -0 e g (4
The retailer’s profit:

7= PO, DOt ~(w+6)Q—¢,(:Q— [ D) -h[; I, Ot -h] 1,0ct -



- iy 1 ~ e _gAT
O = peyo(T -g)wh[%af;ﬁqoe r -t,)-%}
ey

—e(hyt +c,y +w+ c‘)['/jqD G g 7p (T -t)]-2ae0p*(T ~t) + 2¢ pﬁqug(ew1 - ew% (6)

on) = -2acy? (e —e)

=— -t)+2 — <0
Heop = 20ep (T ~)+2pfd, 7 @)

The optimal price discount
o = 227 PYo(T —t) + h[A%a p(T —1)° + 22,8 7T (T ~t,) ~23q,(e ™" —e )]

B 42%ap*(T —t) - 44ppg (e )

_(hyt +e,y +w+c)[Bg, (e —e )~ Aa p(T -t,)]
222y p*(T —t,)-2pBder (e —e™") (8)

B. Several-Times Price Adjustment Analysis

Assuming the products had a greater damage during the
transportation. Retailers’ re-pricing remaining products.

The inventory model

dld(tt):—D(t):—s(yuflllerﬁCheiu) (9)
From' () =7Q: e get that
10 = 7Q, -~ e(yo - apt-epa, ¢ )] (10)
Q; = £l(yes —a p)T + AU )
ylene 4 (1)

The demand of the fresh products during T is:

T —at 1—e
ED= .[0 e(Yo—ap, +pae # Yat =e(Y,e —ap)T +5ﬂq1( % (12)
The retailer’s profit is:

7,0 = BED —(w¢)Q —c,7Q, ~hf] 1t)ct

(D —c _hT _WHC 1-e 7" 1. 2 faT _pad-e”)

=e(p =, ~hT =, —ap)T + fy - /4 el ()T + = 1(13)
T(yC, +W+ 2 —e o’
Oz _ y05T+ga vt %) +gahT +gﬂqll ¢ —260Tp, ——% = -2a¢T <0
4 2 A op;
. 27Y, +2a(yc, +W+c)+ayhT = Bg@1-e’")
P = +

day 20AT (14)

If it has several price adjustment, the demand function is:

D, =&(Y, —ap; + B, &eim) (t <t<t)
Po (15)
In order to simplify the calculations, we assume that the

time factor of the quality 4 is the same with ﬁ, and

assume o =0 ,before the n-th price adjustment we know
di,, (1)

n = - D .
that dt "', at  the same time
IO(O) = 7Q1' IO(tl) = Il(tl) ean Ii—l(ti) = I|(t|) ’SO We Can
obtained that :

I, (t) = 7Q, - BUse /A —&l(Y, _apo)t_ﬂqoeﬁ“/l] O<t<t, (16)

LO= 700 ap ety ~p)t-0)- PP ey fig cocy,

(0= 70~ = ap)(E-8) =3, (0 - P) s =)~ L1 e )/

0

i1
*ﬂz (P — pkﬂ)em“ L<t<t,
APy i

17

(M) =0 we can get the optimal order

And because
quantity:
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S (- - - C) L% Pogry PU o e

Qlfy[kzzv(yu P =)+ (Yo —ap )T -t)+ =20 Due ) lpg;g(m P)e ](18)
The retailer’s profit:

71,3:Z":pkEDk—cp[n(;/Q;—EDU)—Z":(nﬁl—k)EDk]—hnz]‘f”I(t)dt—hrI(t)dt—(w+c‘)Q;
(=) (= =0 "% Al

With respect to Po are:

o Ay _ gAT 12 _t Yot My _ qAT
vﬂ% = Sy, )T 1) BaC, (6" —e ) Tt e —t)e™  foe - ),
P, P " AP, 2 Ap, A*p,

ae™ ") ap,

ST )40,y +w e~ Pe 1 -1 2a0p, T -t)+22p,50, € ¢ (19)

A7 Py b4

o, _ B (e - e’”y
Ajnz =-2as(T -t,)+ 200, p, <0

_ 227y (Yo — @€, )(T —t,) + hAlad py (T —t,)° +2G,(T ~t,)e " 1-2(h—Ac,) B, ™ —e ")
= 40 p, (T 1)~ 42pa (e * &)
N (hy(T —t,)+nc,y + W+ )[Ap,a(T —t,) - Bg, (6 ™" —e")]
20y po(T —t,) — 20,7 (™" —e™")

(20)

(21)

v NUMERICAL EXAMPLE

Assuming that the supermarket have 5 branches. Firstly,
we analysis one price adjustment. And parameters involved
are as follows:

£=08 a=3 F=3 a,=1 T=10 L=7 w=5
¢, =0.7 Ct:0'7,cp=0'2,h=0.2,9:0.6,720-8’
4 =0.005 p, =15

We can get the relationship between parameters
~_ 164p-8 301.5-45p
9p®*-8.6p 72p°-69p
« 0.1125+0.000675¢ —0.000053 5 N 0.100514-1.5705
0.0675« —0.00432 5.40-0.3456 8

PHA pEND 078 6 pi-@ 2005-0.045 p)D 072 p7-0 050 p)

7

om.
ors .
orF s
0ES =
06 .

066«

FIGURE I. THE RELATIONSHIP BETWEEN ¢ " AND P.

0.1125 +0.000675 0.0.000053 R)/(0.0675 o-0.00432 B)-(0. 10051 B-1.5705)4(5.4 o-0.3456 B)

FIGURE II. THE RELATIONSHIP AMONG ¢ ’ , & AND B



As can be seen from the graphics, the relationship between
the initial price of the product and @ are inversely
proportional, the relationship among ¢ , T , 4 is not
particularly evident. In the same way, we can get the
relationship between ¢ “and the other parameters, Further,
we also can analysis the effect of the optimal price discount to
distributors’ profits. The process of analysis is shown in the
following table:

TABLE I. ONE-TIME PRICE ADJUSTMENT.

store Yo o B Q" 9" A
storel 50 3.2 3.2 192 0.64 30.8
store2 50 3 3 212 0.69 66.2
store3 50 2.8 2.8 231 0.74 105.9
stored 50 2.5 2.5 261 0.83 173.6
store5 50 2.3 2.3 280 0.90 227.1

(OWith the decrease of the fresh agriculture products’
price elasticity and perceived quality elasticity, which
indicates that the higher the price elasticity of fresh
agricultural products, the lower the retailer's optimal order
quantity.@With the decrease of the fresh agriculture products’
price elasticity and perceived quality elasticity, the optimal
price discount of fresh agricultural products ¢ gradually

increased; (3And along with the increase of the¢ " and Q.

The analysis of depreciation in several times also can be
obtained. Just taking an example for depreciation twice there,

and h =0.2.

TABLE II. TWO TIMES PRICE ADJUSTMENT.

store Yo | « B Q Pu| P P, AT
storel 50 32 | 32| 2473 | 11 5 5.82 30.8
store2 50 3 3 2364 | 11 5 5.86 66.2
store3 50 28 | 28 | 2255 | 11 5 5.90 105.9
store4 50 25 | 25| 2089 | 11 5 5.97 173.6
store5 50 22 | 22| 1926 | 11 5 6.07 227.1

(DAs the fresh agriculture products’ price elasticity and
perceived quality elasticity decreased, the optional pricing of
fresh agriculture product gradually increased;@with the
decrease of the fresh agriculture products’ price elasticity and
perceived quality elasticity, the optimal order quantity also
gradually decrease. ® under the two times price adjustment,
the retailers can obtain different maximum profits under

*

different optimal order quantity Q and different optimal
price discount P2

V CONCLUSIONS

We can concluded that:@ In the price adjustment of one
time and two times, the retailers both have the optimal order
quality and optimal price discount; @The higher of the initial
price, the lower of the price discount; ® The fresh agriculture
product ‘s having higher price elasticity and perceived quality
elasticity, should develop the lower price discount.
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