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This paper probes the launching sequence of two products with cannibalization possible.
We show that product cannibalization is no object for the seller in deciding which
product should be launched first. The key point of determining the introduction sequerce
for two cannibalistic durables is not the quality but the profitability of the producis.
Moorthy and Png’s conclusion as well as Dhebar’s opinion has shown to be inadequate
in some circumstances.

1. Introduction

An interesting fact has been observed in the durable goods market: sellers always launch
their hi-end model before the low-end version. The terms hi/low end model have been
widely used in consumer behavior research (e.g. [1], [2], etc) to define two substitutable
goods that are differentiate in prices and/or quality from each other. There are many
examples that can be found in the consumer electronics market. For instances, Ericsson
launched its cellular phone SH888 in June 1998, and 5 months later they released their
model S868 which 1s_similar to SH888 with no infrared transmission.

Reviewing earlier literature, Moorthy and Png questioned the aforementioned
phenomenon. They believed that sellers adopt the sequential product introduction policy
due to the cannibalization of the product, and sequential product introduction can alleviate
cannibalization. They also state that if the seller launches the low-end model first,
cannibalization will be aggravated [3]. Dhebar shown that the seller could introduce a
high-quality version later under specific condition [4]. But we believe there are other
reasons for sellers in deciding the launch sequence of their cannibalistic products.

Based on existing literature and the diffusion theory of information for the new product,
we present a uniform solution of different introduction strategies that adopted by sellers
in the durable goods market. Our result shows that the seller should launch the more
profitable product in unit first, no matter it is a hi-end model or a low-end version, and
cannibalization and product quality are not the issue for the seller in deciding which
product should be launched first. Besides, our results are distribution free.

2. Model and assumptions

Observing the facts on the market, we find despite that leading sellers reveal the features,
reference price and possible time to market of their new product before they launch it;
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they do not promise the exact launch time of h1§ product to the market. Such
announcement strategy benefits sellers by reasons. First, the seller gives customers a
signal that his product is coming to the market to keep them from purchasing other
competitive products that are available on the market already. Second, if the seller does
not promise the launch time of the product, some customers would be forced to change
their product choice and seller gains an extra profit by this. Qur mode] is built to suit the
above announcement Strategy.

Consider a seller who intends to launch (wo durables, g, and g,, that are continuous
innovations-and they are differentiated from each other. g, (the hi-end model) is equipped
with more features than g, (the low-end model). The seller reveals the information of
the products that consist of reference prices (p,and p,, p,<p, ) and possible features of
both products and possible time to market (time x) to customers at time 0. The seller
estimates that the demand of the products is stationary before a future time 7", and he
assumes that the unit costs of g and g, is¢,, ¢, (¢, < ¢, ) respectively. The seller wants
lo decide the launch sequence of his products to maximize his expected discount revenue
in his planning horizon. -

On the demand side, there are rational customers. We assume a potential customer buys
a unit of the product only if the product satisfies his demand. That is, we neglect the
influences of other factors, such as channel or promotion, on the customer’s purchasing
decision to focus our research on the interaction between the product introduction
sequence of the seller and the product choice of customers.

As the seller reveals the product information to the market at time 0, the information
begins to diffuse through the market as equation (1) expressed, where N is the market
potential of the products at time 0, and n(z) denotes the ratio of the customers who are
aware of the product information by time ¢ with respect to N, 1’(t) denotes the change
rate of n1(t) at time (1).

n'(t)=(a, + an(t))(1-n(0)) , n0) .: 0 (1)

a, and a, are positive constants. see [5].

3. Purchasing policy of a rational customer

For general description of the seller’s introduction policy, we define time O as the time
when the seller launches his first product (denoted as g,), and x denotes the time the
second product (g,) is launched, where x € [0,7]

Once a potential customer learns the product information, he generates a reservation
~ price pair, (v ,v,), for both products jointly for they are substitutable. The customer will
make his purchase decision based on the reservation price pair of the products. We are
going (o illustrate the different purchase behaviors of customers by the following

calegories (hat are showed in figure 1. Suppose a customer learns the information of
products at time ¢, t € [0,7]
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Type A. Suppose his (V;’Vz) EA . g, 1s more worthier to purchase (o the customer
for his (v, - p) > (v,-p,) and (v, - p,) 2 0, which implies that the customer will
purchase g, as soon as he learns the product information,

Type B. Suppose his (v,,v,) € B. Since (v, - p)) 20 and (v, - p,) 20, it does pay to
purchase either one of the products for him. Furthermore, g, is more atiractive to.
Chim for (v, - p)) < (v, - p,). If the customer knows the information when g, has
not been available on the market (¢ e [0,x]), decide to wait for purchasing g, is a
risky decision for him since he does not know when will g, be launched or even
worse whether g, will be released. What with the risk-aversion of a rational
customer under the uncertainty surrounding the launch of g, and what with the
satisfaction in g, the customer will purchase g, immediately. If the customer
knows the information when both the products are available on the market (r e
{x,7]), he will purchase g,

Figure 1. The classification of customers by their reservation prices per
pair of products.

/] Vi—=P =Y, =D
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Type C. Suppose his (v,v,) & C. g7 is attractive to him and g, is not worlh purchasing
for him since (v, - p,) > 0> (v, - p,). If he knows the product information before
the seller launch g, (e [0,x]),the only choice to satisfy his demand 1s to wait for
purchasing g, until it is been launched at time x. If he knows the information
when both the products are available on the market (r € [x,7]), he will purchase
g, immediately.

Type D. Suppose his (v,,v,) € D . Both products do not satisfy his demand for
(v,-p,)<0and (v, - p,) <0; the customer will leave the market, no matter when
he learns the product information.

4. The best introduction strategy for the seller

Let f(v,.,v,) be the joint probability density function of customers’ (v,,v,) pair distributed
in N, where 0 < v ,v, < e, and r denotes the seller’s lolerance to postpone the profit
return. Let 7, be the unit profit of g, where & =p - ¢ ,i=172. Forgivenp ,p,andux,
we define N (7,x) as the number of the potential customer of g ,i=12, who learns
the product information at time ¢.

Nllz ’(t)' J.“.AUB

Nn'(t) )] v )dv.dy, x<t<T

pe

N (1,x) f(v],vz)dvzdvl 0<t<x

(2)

Nn(t) N fpv)dv,dv, 0<r<x (purchase g,atx) -
N,(1x) = ‘ (3)

N-n'(t) ,chf(vl,vz)dvzdvl x<1<T (purchase g,att)

the integral regions of (2) and (3) are defined as:
A=AQp,p,)={m) |p sy, <eo, 0SSy, <v -p +p,}
B=Bp.p,)={w)Ip <v <v,-p+p, p, Sv,<oo]
C=Cpp,)={ ) 10<y < p, p, Sv,<co ]

Model (4) is established for the seller to maximize the expected discount revenue of his
products in [0,77].

m‘?x Jx) = N L’[e.nﬁl” (1) ”Mf]dr + JXT[e'”nln’(f) JLf]dr (4)

ven | Toncy ] prar + [lenm oriar)

Since J(x) 1s a continuous function in the closed interval [0,7], there must exist an x*
that solves (4). From (5), the differential of (4), we find (6).

J(x) = N'[(ﬂ)—nz)e'”iz’(x) an - 7[26"*‘772(1')_ch] (5)
J'(x) <0if m<m, | (6)
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(6) implies x" = 0 since J(x} is a strictly decreasing function in [0,7] if 7, £ . That is,
if the product (g ) that the seller intends to launch first 1s the less p;‘()fita'ble product in
unit, the seller must launch the other product (g,) with-it simultaneously. So the seller
adopts a simultaneous introduction. On the other hand, if the seller adopts a sequential
introduction, he should launch the more profitable in unit product first. From the above

discussion, we draw our conclusion by Table 1.

1. Conclusions

This study presents a consistent solution to explain ways that sellers introduce their
new products in the durable goods market. We had shown that in determining the
sequence of introducing two cannibalistic products, sellers should always launch their
more profitable product in unit first. The reason for the strategy that systematically
adopted by sellers that launch their hi-end model first is the higher added value their hi-
end model contributes instead of the higher quality the model equipped.

We have an opposite conclusion with that of Moorthy and Png’s result. First, they suppose
that sellers should launch the hi-end model first to alleviate cannibalization. Product
cannibalization will influence the time to market of their products [6], but the aileviation
of cannibalization is not the decisive consideration for sellers who launch their hi-end
model first. Second, they assert that launching the low-end model first is infeasible for
the policy will decrease the seller’s profit. According to our result, Sellers launch the
low-end model first will-increase theirs expected revenue if the low-end model brings
them a higher profit when compare to the hi-end. Dhebar stated that if the quality of the
later released model is not so high as that the customers perceive the product to be
improving in present-value terms, sellers might launch low-end first. We emphasizes

that it is not the quality but the unit profit of the products that dominates the seller in
determining the introducing sequence of his product.

Suppose g and g, are identical product, our main result 77, 2 7,. shows that p, > p, since
c, = ¢y So the product price declines over time, the situation can be easily found in
consumer electronics market [5]. Besides, if the seller. want to keep his product price
fixed (p, = p, ) to §igna1 his brand reputation, he should add some new features (o the

product (¢, <¢,) . Customer can expect a product becoming cheaper and better if he is
patient enough.

Table 1. The best new product introduction strategy of the seller.

Seller’s strategy Condition
Simultaneous introduction =T,
_ Launch Hi-end first (g, ¢g,) LT,
Sequential introduction
Launch Low-end first (g, ¢ 8,) > T,
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We provided useful solution for leading sellers, but there are some limitations of our
result. First, we focus on the seller who concerns his short-term revenue of the product
line. Sellers may launch the less profitable product first to increase the market share of
his brand for long-term revenue consideration. Second, due to the more severe
competition or the shorter interval between two successive generations of product, etc.,
the planning horizon of our research topic is getting shorter. Our assumptions will be
‘valid to describe circumstances for a short planning horizon.

For further researches, interaction in the seller’s product line as well as cannibalization
between the seller’s product and its competitors will be constructed later: The product
prices are given in this paper for prices are controlled by market mechanism sometimes,
they may be the decision variables of the seller in finding a best product introduction
strategy.
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