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Abstract- This article explores the vertical differentiation model in the insurance market. The main
results are as follows. First, the equilibrium price differential is not a linear function of the highest quality
valuation (accident probability) and the maximum and minimum quality differentials. Second, a high
quality insurance firm does not always receive greater equilibrium expected profit, even if its average
cost is the same as that of a low-quality insurance firm. Finally, a change in the highest quality valuation
has an ambiguous effect on the equilibrium expected profit differential.
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Introduction

It is well known that vertical differentiation is a
useful strategy for avoiding fierce price
competition (e.g. [7-8]). For this reason, vertical
differentiation commonly exists not only in
markets for tangible goods but also in markets
for intangible goods, such as financial services.
For example, [5-6] argue that the level of claims
handling procedures is a quality factor in the
insurance market. In fact, following an accident,
all consumers wish to receive kind and friendly
advice and payment of their insurance as soon
as possible. Thus, even if the insurance
products per se do not have quality factors,
consumers can still perceive quality through the
claims handling procedure offered by each
insurance firm. From this viewpoint, insurance
firms compete not only on price (the insurance
rate) but also on quality (the level of claims
handling procedure).

There are at least two good reasons for
exploring the vertical differentiation model in the
insurance market. The first is that very few
studies including vertical differentiation models
focus on the insurance market, though some of
the extant literature does concern horizontal
differentiation (e.g. [1, 4-5]).' The second
reason is that consumers can enjoy the
services from claims handling procedures only
if an accident takes place. This suggests that
the probability of an accident can help explain
the quality valuation parameter of a vertical
differentiation model in the insurance market. It
is then easy to deduce that consumers with a
high accident probability wish to purchase
insurance products from a high quality
insurance firm and vice versa. From this
perspective, even if the average cost (amount
of insurance per claim) is the same across
insurance firms, the expected average cost in a
high quality insurance firm is higher than in a

[6] provides pioneering work on vertical
differentiation model concerning insurance.
However, it does not consider the decisions of
insurance firms on price and quality.
Furthermore, it implicitly assumes that all
consumers have the same quality valuation
parameters. One of the studies to build vertical
differentiation model in which two insurance
firms decide price and quality is [3].

Copyright © 2010, Bioinfo Publications

International Journal of Economics and Business Modeling
ISSN: 0976-531X & E-ISSN:0976-5352, Vol. 1, Issue 2, 2010

low quality insurance firm. In other words, the
quality valuation parameter affects not only
consumer demand for insurance but also the
expected average cost of the insurance firms
themselves.

The model

Suppose there are two duopolistic risk-neutral
insurance firms (A and B) in the market. Without
loss of generality, we assume that insurance
firm A is a low quality insurance firm and
insurance firm B is a high quality insurance firm.
Here, ¢g; € [qmm,qmax] denotes the quality
(level of claims handling procedures) offered by

the insurance firm ie{A,B}, where

9min € [0’ qux) and 9max € (qmjn’oo)
represent the minimum and maximum levels of
quality, respectively. Let 7 be the accident
probability of consumers, assumed to lie on the

uniform  distribution 7 e [0, 77] ,  Where
e (0,1] is the highest accident probability of
consumers. Let p, denote the price

(insurance rate) offered by insurance firm i.
The utility of each consumer is assumed
separable in price and quality as in [2]. The
utility function of consumer j purchasing
insurance product from insurance firm i is

then u; =—p; +7m;q; . Aso, assume that

J
each consumer has to purchase one insurance
product from a more desirable insurance firm.
Let 7 be the marginal consumer who does
not differentiate between the two insurance
firms. Using the consumer utility function, the
marginal consumer is
pB pA (1)
9 —9a
The expected profit functions of the two
insurance firms, denoted by II,, are
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The vertical differentiation model in the insurance market

where c¢ e (0,00) represents the average cost unrelated to the level of quality.

This article sets out the following two-stage vertical differentiation model. In the first stage, both insurance
firms simultaneously choose their quality (g;). After they observe each quality, they simultaneously

choose their price ( p;). The subgame perfect equilibrium is a suitable equilibrium concept for this model

and is derived though backward induction.?
From equations (1), (2) and (3), the first-order conditions in the second stage are

BHA:3C(VB_I7A)2+2(173—217/\)(‘13_‘1/\)2=0 (4)
0p 4 277(‘13“1A)3

ol :1_35([73 —PA)2—2077(173 —PA)(‘IB _‘IA)"' (4173 —2p4 _57?2)(‘13 _‘IA)2 -0 (5)
P 27?(93 —‘IA)3

From equations (4) and (5), the equilibrium prices are derived as follows:®

Pa= 121 {402772 +2c7(gp —q4)+3(gs —q,) +(_LIB e +C7[)\/7027[2 +6C7[(‘IB_‘IA)+9(‘IB _‘IA)Z} (6)
c

1 _ _ — — —
Pp = E{“Cz” P+ 45”(43 —qq )_ 3(qB —qa )2 +(qB —qa +C77)\/7C2772 +6L'”(‘IB _‘IA)+9(‘IB _‘IA)Z} (7)
To consider the first stage of the model, by substituting equations (6) and (7) into equations (2) and (3),
the expected profit functions of the firms can be expressed as

1 _ _ — —
A :W”{UC” _3(43 _‘IA)+5\/7C2”2 +6€77(‘IB _qA)+9(qB _‘IA)Z} (8)

B:ﬁf{*l9cf+15(q87qA)+11\/762772+6cf(qB7qA)+9(qB7qA)2} 9
From equations (8) and (9), the first-order conditions in the first stage are

aHA — 1 3 - 15 {07[_+3(‘13"IA)} < 0 (10)
94 4 108 '\/7027[_2+607[_(‘13’qA)Jrg(qB’qA)z
aH—Bz ! 115 + 33 {"E_Jr 3(‘13 49 4 )} > (11)
94 108 '\/7"27[_2+6"7[_(‘13 —qA)+9(qB ’qA)z

From equations (10) and (11), g, =¢,;,, and gz =q,,.. are the equilibrium qualities.

Implications
In order to illustrate properly the implications of our model, we first provide the results of the seminal
vertical differentiation model where the quality valuation parameter is unrelated to the expected average

cost that introduced in [9]. That is, the profit functions are ﬁA = (l/f)(ﬁA -
and 1, =(/Z)py — )7 —#), where #=(p, —p,)/(Gs —d,). Inthe same manner, the following
equilibrium values are derived: p, =c+ (1/3)7(¢q, 0 —duin) » Pp=¢+ 23T G — Guin )
Gp=duin> G5 = s W = V(G = uin) s T = (49T (G = Giin) -

Using equations (6) and (7), the equilibrium price differential in our model is
P - ){cf— M = Goin )*NTT? + 60T (G — i )+ G — i )’ } (12)

6¢
In contrast, the equilibrium price differential in the seminal vertical differentiation model is

N N 1 _
Pp—Pa = g”(qmax ~ 9 min ) (13)

From equations (12) and (13), we know that an increase in 7 and (qmax —qmm) expands the price
differential in both models. However, unlike equation (13), equation (12) is not a linear function of 7
and (qmax — G min ) because the changein 7 and (qmax - qmm) changes the expected average cost
through the change in the marginal consumer.
Further, from equations (8) and (9), the equilibrium expected profit differential in our model is
1

m, -1, :Ei{_ ST+ 3@ = Gin )FNTC T + 60T (e = Gin )+ 9o — @i )2}(14)

In contrast, the equilibrium profit differential in the seminal vertical differentiation model is

1
I B I A = 3_” (qmax ~ 49 min ) (15)

2 That model structure is normal to analyze vertical differentiated market. For example, [7] sets out
three-stage vertical differentiation model that includes entry stage before choosing quality and price.

® There are two solutions for equations (4) and (5). However, only this solution satisfies the second-order
conditions.
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When using equation (14), which insurance firm
receives more equilibrium expected profit is
ambiguous, even if the average cost is the
same in our model; in contrast, using equation
(15), the high quality insurance firm always
receives more profit in the seminal vertical
differentiation model. The reason is that the
high quality insurance firm has to accept
consumers with a high accident probability, and
so its expected average cost becomes higher.

When 7 is higher and (g, — @) i
lower, average expected cost is higher than
profit through high quality supplying, and a “low
quality advantage” appears in the insurance
market. Also, an increase in (qmax —qmm)

expands the equilibrium (expected) profit
differential in both models. In contrast, a
change in 7 has an ambiguous effect on the
equilibrium expected profit differential in our
model, while 7 always expands the
equilibrium profit differential in the seminal
vertical differentiation model, because an
increase in 7 increases not only profits
through more differentiation but also losses
through the increase in expected average cost.

Conclusion

This article exposed the vertical differentiation
model in the insurance market. The main
results are as follows. First, the equilibrium
price differential is not a linear function of the
highest quality valuation (accident probability)
and the maximum and minimum quality
differentials. Second, a high quality insurance
firm does not always receive greater equilibrium
expected profit, even if its average cost is the
same as that of a low quality insurance firm.
Finally, a change in the highest quality valuation
has an ambiguous effect on the equilibrium
expected profit differential.
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