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Abstract: To evaluate the effects of consumers’ value
attributes on a firm’s marketing strategies with targeted
advertising, each consumer’s value is measured according to
the consumer’s consuming behavior and consumption features.
The baseline model in which a firm sends targeted advertising
to myopic consumers with constant valuations is established.
The results show that, when a firm sells products to consumers
with distinct values using the strategies of targeted advertising
and discriminative price, the firm’s equilibrium profit with
targeted advertising may not always be higher than that using
mass advertising, which depends on the ratio of high-value
and low-value consumers. Then, three extension models are
constructed. First, the firm sends targeted advertising to
consumers with different targeting precisions. Secondly, the
firm invests in the targeting precision of targeted advertising.
Finally, the deliberation cost of rational consumers accepting
the discriminative price and targeted advertising is considered.
The results indicate that it is profitable for a firm to send
targeted advertising to consumers with different value attributes.
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consumer; high-value consumer; low-value consumer
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nformative advertising is used to generate demand for
I a product and make potential customers aware of the
existence of the new product, as well as of its characteris-
tics'"".
kets, airlines, and credit cards, have compiled vast data-
bases of consumers’ transactions and can make specific
offers to individual consumers by sending direct mail or
other forms of targeted marketing*™'. It is possible for a
firm to send precisely targeted advertising to potential
consumers'*' . The traditional view on the role of targeted
advertising is that targeting allows the firm to eliminate
“wasted” advertising to consumers whose preferences do
not match a product’s attributes. Moreover, the targeting
of advertising leads to higher profits, regardless of whether

Currently, many industries, including supermar-
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or not the firms have the ability to set targeted prices”'.

Although sellers can easily use targeted strategies for
promotion, consumers are far from defenseless. With the
development of anonymous technologies, no one is forced
to join a loyalty program. In a previous study, advertis-
ing in the online social networking environment is more
likely to be avoided if the consumer has an expectation of
a negative experience or if the consumer is skeptical to-
wards the advertising message'®. Not all customers are
equally valuable to firms, because some consumers might
purchase more than others or contribute more to a firm’s
profit'”". Only a small proportion of customers contribute
to the majority of purchases and profits in a category'.
Therefore, it is feasible to creat a discriminative price so
as to distinguish high-value and low-value consumers,
and the merchant will never find it optimal to do so'".
There is evidence that Internet merchants have attempted
to use “dynamic pricing” on price discrimination'. Oth-
erwise, better consumer information enables firms to fo-
cus their targeted advertising spending on more valuable
consumers' .

Our work relates to the previous economics literature
on informative advertising and targeting. Grossman et
al. " introduced product differentiation via a circle model
to show how informative advertising affects price compe-
tition in an oligopoly market and proved that targeting of
advertising might reduce the firm’s advertising cost. Es-
teban et al. """ argued that the overall level of advertis-
ing falls with targeting in a monopolistic framework and
proved that the targeting allows sellers to charge higher
prices and benefits firms and lower consumer surplus.
Zhang et al. """ proved that customer recognition is criti-
cal for a firm. Likewise, Johnson'”' considered the
avoidance of targeted advertising by the consumers, and
still he also argued that targeted advertising will always be
beneficial for the firms. Unlike these contributions, Bra-
him et al. """ proved that a firm’s equilibrium profits may
be lower with perfect targeted advertising relative to mass
advertising. The recent studies also show that when com-
petition is high, the intermediary lowers the targeting ac-
curacy so that the consumers see fewer relevant ads'”'.
With informative advertising, the quality of products can
be described in detail, thereby affecting consumers’ delib-
eration incentives, preferences, product choices as well as

a firm’s profit'"™. Some firms in the luxury industry in
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the US secretly send informative mailing to their best cli-
") Generally, the customers can be divided into
myopic and rational consumers. The myopic consumers
will purchase as long as the price is lower than their ex-
pectations, whereas the rational consumers will refuse the
current purchase due to the consideration of a future pos-
sible lower pricem]. From the view of a firm, the
customer’s value can be measured according to their con-
suming behaviors and consumption features, which is the
critical standard for its marketing decisions.

Therefore, to explore the effect of consumers’ value at-
tributes on the firm’s targeted advertising, the benchmark

ents

model with myopic consumers and monopolistic firm crea-
ting the discriminative price and targeted advertising is
constructed. Then, the model with rational consumers and
monopolistic firm performing investment on targeting pre-
cision is extended. Later, the effect of consumer’s deliber-
ation cost on the firm’s advertising strategies is studied.

1 Model Setup
1.1 Assumptions

We begin with a simple model of a single profit-maxi-
mizing firm selling products with a zero marginal cost.
We assume that the purchase histories of customers can be
recorded by the firm with technologies such as loyalty
program identification, credit card numbers, static Inter-
net addresses, and HTTP cookies or other devices. Con-
sumers are endowed with preferences over product attrib-
utes. We assume that the consumers do not search for in-
formation about the products; therefore, without advertis-
ing, the consumers do not know the existence of the
products or their characteristics. The advertising of the
product conveys the information that the product exists
and its product attributes ( which might also include the
price). Informative advertising is necessary for the con-
sumers to be in the market and to consider the product.

We also assume that consumers may avoid being
tracked by deleting cookies from their browser, using dif-
ferent credit card numbers, or adopting other privacy-en-
hancing technologies such as anonymous payment. The
mechanism is referred to as “anonymization technology”.
Consumers use advertising for new products to obtain in-
formation about key product features. The formulation is
consistent with the role that advertising plays in mature
product categories. For simplicity, we restrict the model
to two consumer types and two periods. Each consumer’s
demand is considered to be for one product at most. Let
v, be the high-value type’s willingness to pay for one unit
of consumption after receiving the advertising ( preserva-
tion price), and the fraction of these high-value consum-
ers is a. Let v, be the low-value type’s willingness to pay
for one unit of consumption ( preservation price), and the
fraction of these consumers is denoted as 1 — . Let ¢ in-
dicate the probability of consumers in both types that have

received the mass advertising or so-called advertising in-
tensity. The cost of reaching fraction ¢ of consumers is
assumed to be A(p) = A¢ /2 with a maximum advertising
expenditure of A/2, where A is the cost parameter.

1.2 Benchmark model

In this model, we consider that all consumers are my-
opic. The myopic consumers make their purchase deci-
sion according to the price they see today while receiving
the advertisement, not recognizing the price they face on
the next purchase which may depend on today’s behavior.
With mass advertising, the firm cannot perform price dis-
crimination, and can set a high preservation price at p, =
v,. In this situation, only a ¢ proportion of consumers
can receive the ads. Clearly, when the consumers with
distinct preservation price receive the ads, only the high-
value consumers will purchase the product, which indi-
cates that the firm can obtain profits from high-value con-
sumers with mass advertising.
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Likewise, the firm can choose a low preservation price
at p, = v, when informative advertising is sent to all con-
sumers, and only a probability of ¢ can acquire the ads.
Clearly, as the preservation price is quite low, the con-
sumers must purchase the products as long as they receive
the ads. Then, the firm’s profit can be expressed as

7T|'=v[a+(1—a)]qb—%d)2 2)

r
1

J
According to the FOC condition, % =v, - Ad =0.

As ;ﬁtl <0, the optimal advertising intensity can be ex-
v
27/\.

The comparison of 7, and 77" indicates that the firm
might adopt the first high-price strategy and mass adver-

v
pressed as ¢~ = 71 In equilibrium, 7 =

tising when av, > v,. Or else, the firm must adopt the
low-price strategy and mass advertising.

1.3 Targeted advertising and discriminative price

In this model, we assume that the advertising intensi-
ties of targeted advertising sending to both high-value and
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low-value consumers are i, and is,, respectively.
Therefore, the firm’s profit with targeted advertising
toward distinct consumers can be expressed as

m o v =5 n) + (-0 (v - 59i) B

t

. .. oy, o,
According to the FOC condition, — =0, — =0. As
iy, A
2t 2t
9 7T2 <0 and 9 7T2 <0, the firm’s equilibrium profit can
o, A

be expressed as

W e Vi(l-a) v+ -v)a
my, = + = (4)
2 2\ 2
Proposition 1 When av, <v, 7" >#"". The firm’s

equilibrium profit using targeted advertising is higher than
that using mass advertising; however, when ov, >v, 7'
<7'". The firm’s equilibrium profit using targeted adver-
tising is also higher than that using mass advertising.
Proof As0<a<1, itis easy to acquire o’ <a. Ac-
av; + (1 —a) V]
2 ’
The following inequations can be easily obtained:
avi +(1 —a)vi  o’vi +(l-a)v;  o'v;
22 g 22 7o

2

—L the relation of the
27

firm’s equilibrium profits using targeted advertising and
mass advertising can be derived, 7" >a'".

cording to the FOC condition, 7' =

According to

the aforementioned equation 7" =

2 Model Extension

2.1 Investment on the targeting precision of

targeted advertising

Due to the asymmetric property between firms and con-
sumers with distinct values, under some conditions, it is
difficult for the firm to obtain the ideal information about
the consumers and send targeted advertising to the targe-
ted consumers. The firm can send imperfect targeted ad-
vertising to them. Here, the control variable of targeted
precision is used to describe the proportion of accurate
recognized consumers. We assume that the targeting pre-
cision of targeted advertising is k. The firm needs to in-
vest in the proper targeting precision, and the investment
in the targeting precision is set to be f . Clearly, when
the firm uses targeted advertising for a better profit, it is
necessary for a firm to afford the corresponding cost.
Then, the firm’s profit while using targeted advertising
can be expressed as

w = v = 3R) + (1@ (v = 50) ] -1,

(5)
t t 2 t 2 t

Likewise, 2= =0, 2™ -0, and L7 <0, L7 <o,
iy o, iy, s

The firm’s equilibrium profit can be expressed as

(1-a)v; +v;
TEK T -f. (6)

Then, the comparison of the firm’s profit with targeted
advertising and mass advertising is shown in the following
proposition.

Proposition 2 When the firm sends targeted advertis-
ing to the consumers for marketing, the firm needs to im-
prove the accurate recognized degree of consumers,
which is called targeting precision. A higher targeting
precision needs an additional investment for a firm. How-
ever, the firm’s profit using targeted advertising may be
higher or lower than that using mass advertising. Other-
wise, this difference is dependent on the investment cost
for the targeting precision of k. The variation of targeting

cost affects the firm’s profit directly. When « €

( 2\ o,

(1 -a)(av, +v])
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(1 -a)(av, +Vv))
. 2010y, .
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Proof The firm’s profit with targeted advertising and
mass advertising is compared. 7' - 7 =
2.2

2 2

. (1 -a)v; +v
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ditions including 7'~ —7," >0, 7" —7r;" =0 and 7" —

a . ..
-f. - 2/\“. Consider three distinct con-

I

7, <0. Therefore, the correlation between targeting pre-
cision of targeted advertising and the consumers’ value
can be obtained.

2.2 Effect of rational consumers on the firm’s adver-
tising strategy

Here, we extend our model and assume that all con-
sumers are rational. Consequently, all consumers, espe-
cially those high-value consumers, may adopt annony-
mization technologies to avoid the recognition of their
true preservation value by the firm. The consumers are
targeted for purchasing the product as low-value consum-
ers, thereby avoiding paying a high price. Therefore, all
the consumers’ expected value is considered as E(v) =
av, + (1 — a) v,. In equilibrium, the consumer deliber-
ation is induced. In this situation, the consumer is in-
duced to truthfully disclose his/her expost type according
to targeted advertising with different advertising intensities
for high-value consumer at ¢, and low-value consumers at
. The optimization problem facing the seller with incen-
tive compatibility constraints is given as

max_II' = a(phdfh _%dfi)"' (1 - a)(Pl‘ffl _%11112)

P P i =0
(7)
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s. L. vhl/lh _phwhmax thl/fl _pldlhmax
Vithy = Potl e =0
Vi = P i Z Vi1~ Pullmax
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Vi =L Pin =1
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Additionally, the efficient advertising levels allow us to
determine the socially efficient deliberation choice. Delib-
eration creates surplus by matching the supply of advertis-
ing with consumers’ heterogeneous valuations.

a(Vihy, = Do) + (L =) (Vg = i) —
CB(E(v)lj/h _phdjhmax’E(V)lﬂl _pllplmax’o) (8)

According to the aforementioned equations of the strict
condition, we can solve

a(vip, —=p,) + (1 —a)(vh, —-p) —c=E(W) ¢, - p,
9

As the consumer’s expected benefit can be expressed as
E(v) =av, + (1 —a)v,, we can solve

C

Pn—Pi=v(Yy, —¢) + (10)

l -«
Meanwhile, according to (8), we can acquire the fol-
lowing inequation:

c

Pn —Plgvh(d/h-dﬁ)—; (11)

Therefore, the following proposition can be obtained.
Proposition 3 When all consumers are deemed as ra-
tional consumers, if there is some deliberation cost for the
consumers, all consumers will not purchase the product
even if the price of product is equal to the preservation
price. Then, the price of product for the low-value con-
sumers should be set as p, = v,iy,. However, the price of
product for high-value consumers should be set as p, =

vll/ll +1;Z’h(¢h - ‘//1) -

low-value consumers shows no correlation with that of de-
liberation cost, whereas it is correlated with the price for
high-value consumers.

According to Proposition 3, the firm’s profit can be ex-
pressed as

<. Thus, the price of product for
o

max [T = oc(vh —%)l,l/ﬁ +(1 —a)(v, —%)lﬁf +

It =0
a(v, = v) i, — e,
(12)

The constrained conditions (9) and (10) indicate that

C

wh_wl;a(l—a)(vh—vl) (13)

To obtain the firm’s optimal profit, the Lagrange mul-

tiplier (¢) and the Kuhn-Tucker conditions ( 13) are
used, and the following equation can be obtained:

min_ F(py . €) = ~af v, = 5 i -

Yo this Vi =0

(1 _a)(vl _%)‘//12 —-a(v _Vh)whl//] +ahy, +

f[9”1"/’“%(1 —oz)c(vh—v,)]

After solving this model, we can acquire the following
proposition.

Proposition 4
precision, it can send targeted advertising to the popula-
tion with different values. If all the consumers are ration-
al consumers, the advertising intensity of advertising
sending to the high-value consumers and low-value con-

(14)

When the firm has perfect targeting

sumers are considered to be

. C(Vl_vh)
Y, =min 5 1
-(1-a)(2v, =2 (2v, = A) +a(v, —Vv,)
. ) c(1-a)(2v, - A)
¥, =min 2 2 1
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or
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" :min(c[(zv' - -a) -’ (v, - v1>],1)
a2v, =) (1 -a) (v, - V)
Additionally, the advertising intensity of targeted ad-
vertising is proportional to the deliberation cost of an indi-
vidual consumer, which means that the advertising inten-
sity increases with an augmented deliberation cost of con-

sumers.
Proof According to the FOC condition,

;712: —a(2v, ~ ), —a(v, = V)i +c—E=0
6875]: (1 =) (2v, = D), —alv, = v,) i, +£=0
s. t. -, +a(1 _a)c(vh — <0
&=0
i el

Here, the parameter ¢ is the Lagrange multiplier,
meanwhile, " and ¢, are considered as the KKT
points. Therefore,

1) When ¢ =0, we can obtain

_ c(l -—a)(2v,-A)
Call—a) (2, =) (2v, - A) (v, - vy’
B c(v, —v,)
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2) When £#0, we can obtain
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. c[A-2vi—alv, -v)]
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" =min(c[(Zvl AN (1 =) —a’ (v, -v)]
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2.3 Targeting only high-value consumers

In fact, when the advertising cost is limited, the firm
may send targeted advertising to only high-value consum-
ers. All rational consumers show the same purchase desire
although the consumers have distinct preservation values
with different deliberation costs. Then, the firm’s profit
can be expressed as

max/] = app — %cbzp (15)

p-$=0
s L. Vo® = Py =1
Vld’ _p(bmax <0
Ol( Vhd) _p(bmux) - cBmaX( vmd) _pd)max’ O)
d)mux =1

After solving the aforementioned inequations, we can
obtain the following proposition.

Proposition 5 When the consumers have distinct de-
liberation cost, the firm will only send targeted advertis-
ing to the high-value segment, and the optimal advertis-

or ¢”

L . . c
ing intensity can be expressed as ¢ = 7 2
v, —

B c
Ta(l-a) (v, v’

Proof From the constrained conditions of (15), we

spswo - < There-

can obtain the price as v,¢ +
l -« a

fore, the optimal price is p* = v¢ - < Likewise, the
a

optimal price of the product can be expressed as

maxT = ad’v, — e — 2dla (16)
P, =0 2
According to constrained conditions, ¢ =

c
all —a)(v,-v)’
plier, and ¢ * is a corresponding KKT point. Therefore,
the optimal function can be expressed as Elfgéﬂ = F(¢,

0.

We assume that / is a Lagrange multi-

ma§H = —a’ v, + P + %(bza +
p{=

c

g[a(l —a)(v, — V) _‘1’]

(17)

Therefore, according to the FOC condition, it is not
difficult to acquire the following expression:

M=0:—Zoquvh+c+/\aqb—§=0

o (18)

.. c
0((1 _a)(vh_vl)
£=0

f[au —a)c(vh -v) _‘1’] =0

Consequently, we can obtain the following results:

$<0

(19)

c
a(l —a) (v, —v)
ing to the above function, the optimal advertising intensi-

. c
ty is ¢ _(2vh—o¢)a'

1) When ¢ =0 and - ¢ <0, accord-

c
a(l —a)(v, —v)

2) When ¢ >0 and - ¢ <0, the opti-

c
al(l —a)(v,-v)’

From Proposition 5, a firm should perform an effective

mal advertising intensity is ¢~ =

analysis on consumers’ value attributes. When the firm’s
advertising expenditure and the degree of market coverage
are limited, the firm should adhere to the principle of
“manage the major”. Consequently, the firm should ac-
quire more information on high-value consumers and send
targeted advertising to obtain higher profits. Otherwise,
the firm should manipulate distinct strategies of service to
change the customers’ deliberation cost, and send targeted
advertising with distinct intensities to the consumers with
different value properties.

3 Conclusion

A firm offers different ads to distinct types of consum-
ers. However, consumers may not know their prefer-
ences without painstaking deliberation and will only de-
liberate if they have sufficient motivation. In this study,
the results indicate that the firm’s equilibrium profit with
targeted advertising may not always be higher than that
with mass advertising, which depends on the ratio of
high-value and low-value consumers. In addition, the
optimal equilibrium price for low-value consumers shows
no correlation with deliberation cost, but shows positive
correlation with high-value consumers. Generally, it is
profitable for a firm to send targeted advertising to dif-
ferent consumers, even when the consumers are rational
consumers with deliberation cost. With the rapid devel-
opment of e-commerce, the firm can not only obtain the
firm’s historic purchase behaviors, but also current pur-
chase behaviors. Therefore, in the future study, we
should consider the customers’ previous and current pur-
chase history together, thereby predicting each
consumer’s true value attribute and explore the effects of
consumers’ value attributes on a firm’s targeted advertis-
ing strategies. Additionally, in our study, the customers
are only divided into high-value and low-value consum-
ers, and future studies can extend to more different types

of consumers.
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