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1. Introduction

Researchers, including Qu [1], Chang [2], and Lin [3], have shown that coupons
can be an effective marketing strategy in attracting new customers and retaining
existing customers. Coupon distribution can increase business sales and save
customers money. Several interesting and important questions are raised here
for investigation and discussion.

Once a restaurant stops issuing coupons to customers, how will customers
respond? Will they return to their initial consumption and satisfaction levels
pre-coupon? If not, will they become more sensitive to price changes? That is,

will they have a higher price elasticity of demand?

DOI: 10.4236/tel.2019.91002 Jan. 10, 2019 9 Theoretical Economics Letters


http://www.scirp.org/journal/tel
https://doi.org/10.4236/tel.2019.91002
http://www.scirp.org
https://doi.org/10.4236/tel.2019.91002
http://creativecommons.org/licenses/by/4.0/

T.-C. Lin

Recent research by Lin [4] relates to this topic. Lin looked at how customers
responded to restaurant owners’/managers’ handling of customers’ unexpected
incidents. Results showed that customers who were unhappy when restaurant
owners/managers denied them the use of effective coupons were less likely to re-
visit the same restaurant. That is, customers’ intention to revisit the same res-
taurant was frustrated by the experience of coupon denial. His experimental re-
sult implies that customers do not resume initial consumption and satisfaction
levels without coupons, making them less likely to revisit the same restaurant. In
the same year, Lin [5] further derived the optimal coupon discount rate by using
the model of third-degree price discrimination. In his article, he pointed out an
important implied issue that consumers would become more sensitive to price
change after they used coupons for a while. Although Lin provided explanations,
he did not offer any theoretical/empirical evidence to demonstrate the fact. For
that reason, in this study, we investigated how customers would respond to cou-
pon removal by a restaurant, and the reason for their response.

We used the theory of consumer choice to construct the model and drive op-
timal equilibriums. Next, we discuss the optimal equilibriums and propositions

stemming from this issue.

2. The Theoretical Framework

2.1. The Utility Function

We assume that a rational consumer’s objective is to maximize his/her utility
when consuming goods. Suppose that the consumer always consumes two goods:
restaurant meals (X) and grocery foods (Y) in his/her regular consumption ac-
tivities. The consumer is satisfied by consuming these two goods—dining at res-
taurant and shopping at a grocery store. In addition, the quality of the restaurant
environment (E), the taste of the restaurant food (F), and the quality of servers’
services (5) also would influence the consumer’s utility when he/she dines at the
restaurant. While the quality of the restaurant environment, taste of its food, and
quality of servers’ services will affect the consumer’s utility, they cannot be de-
termined by the consumer. That is, the consumer only can determine the num-
ber of restaurant meals and number of foods purchased at the grocery store. For
this reason, these two factors (Xand Y) are regarded as variables, while the other
three factors (£, F, and S) are regarded as constant terms. Since £, F, and S are
constant, we let ® = E“F”S”, where «, f,and y are constant parameters
and shares of the quality of restaurant environment (£), taste of restaurant food
(F), and quality of servers’ services (), respectively,and 0<a,f,y <1.
Moreover, the consumer’s utility function is assumed to display the

Cobb-Douglas form, which can be shown as:
U=(0X)' Y = XY’ (1)

where a and b are constant parameters and shares of restaurant meals (X) and
grocery foods (Y). In addition, U,,U, >0; U,,,U,, <0;and U,, =U,, >0.
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2.2. The Budget Constraint Line

In this subsection, we show three budget constraint lines: 1) never using cou-
pons, 2) using coupons, and 3) coupon unavailability after being available for a
while.

Situation 1: Never Using Coupons

We assume that the consumer dines at a well-known chain restaurant (e.g.,
Olive Garden) rather than a fast food restaurant (e.g., McDonald’s). Hence,
servers in the chain restaurant will take orders from diners, bring dishes/drinks
to diners, and clean up tables for diners. For that reason, the consumer pays not
only for the price of the meal ( P, ) but also the sales tax (the sales tax rate = 7 ),
and tip (the tipping rate = #). Thus, the final total payment for the restaurant
meal is:

Py =P +Pz+P.(1+7)t=P (1+7+t+1t). (2)

This consumer may also shop at a grocery store. Suppose that there are no
sales taxes on groceries. Therefore, the consumer pays only for the cost of the
food (P,); hence, the final cost of grocery food is: B, =P, .

Assume that the consumer only consumes these two goods so that his/her to-
tal expenditures on these two goods (X and Y) will be equal to his/her total
budget for these two goods (M). Consequently, the consumer’s budget con-

straint line in this case can be expressed as follows:

M=P,-X+P,-Y=P (l+7+t+71)- X +P,-Y. 3)

Situation 2: Using Coupons

Suppose that the restaurant randomly issues coupons to customers. Luckily,
the consumer receives coupons issued by the restaurant. The consumer uses the
coupon (the coupon discount rate = ¢ ) when he/she dines at the restaurant.

Therefore, with the coupon, the final total cost of the restaurant meal becomes:
P, =P.(1-¢)+Pr+P.(1+7)t =P, (1-p+r+1+71). (4)
The consumer still shops at the grocery food store and pays for food (P,).

Again, the assumption of no sales taxes on groceries is still applied to this case.

The consumer’s budget constraint line in this case can be displayed as below:

M=P.-X+PB,-Y=P.(l-¢p+r+1+7t)-X+P,-Y. 5)

Situation 3: Coupon Unavailability after Being Available for a While

Suppose that the restaurant suddenly stops issuing coupons to customers after
giving them out for a period of time. Customers who frequently used coupons
and enjoyed the lower prices would suddenly feel less appreciated by this deci-
sion. The lack of appreciation could be characterized as a demotion cost (Q)
that would be generated for diners who feel demoted by the restaurant. The de-
motion cost is invisible but it exists, leading the consumer to reduce his/her ini-
tial budget (). In addition, the demotion cost (€2 ) relates to a diner’s personal-
ity & emotionality (). That is, some diners may strongly feel demoted, while
some diners may not strongly feel demoted or just feel okay. For that reason, the

demotion cost (Q ) is a function of a diner’s personality & emotionality (&), Le.,
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Q=0(5), Q'>0,and 0<Q(5)<M.

Without a coupon, the consumer’s final bill for a restaurant meal will be the
same as Equation (2): P, =P, +Pz+P, (1+7)t=P (1+7+t+7t), but the
consumer’s budget constraint line will be somewhat different from the budget
constraint line for never having used coupons (as shown in Equation (3):
M=P,-X+P,-Y=P (l+t+t+7t)- X +F,-Y ). Due to the demotion cost, the
consumer’s budget constraint line can be specified as:

M-Q=P,-X+P,-Y=P(l+7+t+11)- X +P,-Y. (6)

We summarize these three types of budget constraint lines in Table 1.

2.3. Equilibrium

Choosing X and Y can solve the consumer’s optimization problem, which max-
imizes the consumer’s utility (shown in Equation [1]) subject to the consumer’s
budget constraint line (shown in Equations [3], [5] or [6]). We show these three
types of equilibrium as follows.

Situation 1: Never Using Coupons

Max: U =®“XY"

ST: P.(l+r+t+7t)-X+PY=M

The first-order conditions for the constrained maximum can be shown as fol-

lows:
a a—lysb a avyrb-1
ad‘ XY =b(DXY and )
P.(1+7+t+71) P,
M:Px(1+r+t+n)-X+Py~Y. (8)
Based upon Equations (7) and (8), we can solve the equilibriums of these two
goods:
X' = M = X(r,z,g,M),and 9)
a+b
Px(1+r+t+rt)(j
a
Y*:L:Y(R,,Mj. (10)
P a+b ’
()

We then plug X~ and Y into the utility function (), which can be solved
as:

a+b

a b .
U* Z(EtZFﬂSV)a M i L (—1 j
a+b P. P, l+7+t+7t

(11)

Situation 2: Using Coupons
Max: U =®“XY"
ST: P(l-¢+r+t+711)-X+P,-Y =M
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Table 1. Three budget constraint line situations.

Situations Budget Constraint Line
1) Never Using Coupons R(l+z‘+t+z’t)~X+P;Y:M
2) Using Coupons R(1—¢+T+t+z't)~X+fj_~Y=M
3) Coupons Unavailable after Being Available P (1 +T+t+ Tt) "X+P - Y=M-Q

The first-order conditions for the constrained maximum can be shown as fol-

lows:
a a-lysb a avyrb-1
ad‘ XY Zb(DXY and (12)
P.(1-g+z+t+1t) P,
M:PX(1—¢+r+t+n‘)-X+Py-Y. (13)
Based upon Equations (12) and (13), we can solve the equilibriums of these
two goods:
. M oo o4
X = > :X(¢,T,t,Px,Mj, and (14)
P;(l—¢+z'+t+rt)(a+)
a
N M -+
Y :—:Y( },,Mj. (15)
a+b
7[4’)

We then plug X~ and Y into the utility function (), which can be solved

as:
a b a
Iyt
] {P}J (1—¢+r+t+rt} (16)

Situation 3: Coupon Unavailability after Being Available for a While
Max: U =®*XY"
ST.: P (l+z+t+71)-X+P,-Y=M-Q

The first-order conditions for the constrained maximum can be shown as fol-

lows:
a ya-lyb a yavyb-1
ad‘ XY :bCDXY and 17)
P.(1+7+t+71) P,
M-Q=P (1+r+t+71)- X +P,-Y . (18)
Based upon Equations (17) and (18), we can solve the equilibriums of these
two goods:
X = M-Q =X(r,z,g,M,Qj, and (19)
a+b
Px(l+r+t+rt)( j
a
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v =—M=2 _y(p mol (20)
[a+bj 7
P,
b

We then plug X~ and Y into the utility function (), which can be solved
as:

a b a
U*z(EaFﬂSV)a M_Q L L (—1 j
a+b P P, l+7+t+71t

(21)

2.4. Comparative Static Analysis

In this subsection, we show the comparative static analysis. First, we totally dif-
ferentiate Equations (12) and (13) and let /=M —Q. As a result, we obtain:

PyUXX —P.oUyy PyUXY —PoUy, || dX
PS5 P dy

y

[0 su, -U, PoU,(1+t) POSU,(1+7) -PoU,
|1 -6X -Y -PX&(1+t) -PXS(l+1) PSX

2aag8e

where 0=1-g+7+t+1t,
Uy =a(E“F’s") XY,
Uy =ab(E°F’S") XY =U,y,
Uy =a(a-1)(E“F/s7) x*2Y",
Uy =b(E“F’S")" X", and
Uy =b(b-1)(E“F’S")" X"
Let |D| be the determinant of the pre-multiplied matrix of vector
[dX dY], which is:
|D| _ PyUXX _RcaUYX RVUXY _Pxé‘UYY
P P

¥y

+
<0.

+ o+

Second, using Cramer’s rule, the straightforward comparative static analysis

yields:
0 PU, —PoU,
1 P
w_ a >0, (22)
dz D)
PyUXX —P.oUy, 0
1 1
ar_ >0, (23)
dz D)
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8U, PU,, —P3U,

X -P,
w_ ! <0, (24)
dP, D]
PyUXX _RngYX 5UY
P —-0X
d_Y= 20 o > or <0, (25)
dP, D]
Uy PyUXY —PoUy,
-Y -P
X ! > or <0, (26)
dp, D]
PyUXX _Pxé‘UYX _UX
P6 -Y
ar_ : <0, 27)
dp, D]
PSU, (1+t) PUyy, —P.0Uy
—PX6(1+¢ P
o (1+1) ! <0, (28)
dr |D|
PyU)Q( -PoU,, POU, (1+t)
Po —-PX6(1+¢
dar _ x x (+)>or <0, (29)
dr |D|
PoU, (1+2') PyUXY -PoU,,
-P X6 (1+ P
o _ T (1+7) & <0, (30)
dt |D|
PyUXX—PxSUW Px5UY(1+z')
Po -PX6(1
d—Y= al al ( +7) > or <0, (31)
dr |D|
_Rr5UY PyUXY - Pxé‘UYY
PoX P
£= . z >0, and (32)
dg |D|
PyUXX _P)cgUH' _Rc&UY
Po PoX
d—Y: = = > or <0. (33)
dg D]

dx dYy
Since /=M —-Q, Equations (22) and (23) imply that —>0, —>0,
dm dMm

% <0,and (% < 0. Intuitively, as displayed in Equations (24) and (25), a rise

in the cost of a restaurant meal lessens a consumer’s demand for restaurant
meals but does not provide unambiguous information about grocery foods. Si-
milarly, as shown in Equations (26) and (27), an increase in the price of groce-
ries discourages demand for groceries and adds to uncertainty about restaurant

meals. Moreover, as Equations (22) and (23) present, an increase in the con-
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sumer’s maximum budget enlarges demand for both restaurant meals and gro-
cery foods. In addition, as shown in Equations (28), (29), (30), and (31), an in-
crease in the sales tax rate and tipping rate lessens a consumer’s demand for res-
taurant meals but provides equivocal information about groceries. Finally, as
Equations (32) and (33) show, a rise in the coupon discount rate encourages

demands for restaurant meals but offers vague information about groceries.

3. Propositions

Proposition 1:

Diners would be encouraged to use coupons issued by the restaurant, and in
doing so would increase their consumption of and demand for restaurant meals
and thus raise their utility. However, once coupons become unavailable, diners
would be less likely to consume restaurant meals, lowering their consumption to
pre-coupon levels. Hence their utility also would drop from a higher utility to a
lower utility, a utility that is even lower than the initial utility—that is, before
they initially received coupons.

Proof:

As shown in Equations (9), (14), and (19), we compared the consumer’s con-
sumption demand for restaurant meals in hree different situations: never use
coupons, use coupons, and coupon unavailable after being available. As a result,

Use Coupon:

M

>
Px(l—¢+r+t+n)(a+b)
a

Never Use Coupon:

M

>
ﬂ(l+r+t+rt)(a+bj

a

Coupon Unavailable after being Available:

M-Q

Px(1+r+t+n)(a+b)

a

Moreover, as shown in Equations (11), (16), and (21), we compared the con-
sumer’s utility in these three different situations: never use coupons, use cou-

pons, and coupons unavailable after being available. Consequently,
Use Coupon:

a b a
(E“F’s") M LI LI Y (.
a+b P P ) \1-¢+7+1+1t

Never Use Coupon:
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a+b

a b .
(EaFﬂSV)a M 1)L (;j >
a+b P )\ P ) \l+r+t+7t

X
a

Coupon Unavailable after being Available:

a+b

a b a
(erprs )| M2 [ L)L ( 1 j
a+b P)\P ) \Utr+t+rt)’

X
a

Graphically, as shown in Figure 1(a), before the restaurant issues coupons to
customers, the diner’s initial budget constraint line is ik. Thus, the diner’s initial
consumption demand for restaurant meals is X1 and his/her level of satisfaction
(utility) is at U1. After the diner uses the restaurant-issued coupons, the diner’s
new budget constraint line shifts to 7. Hence, the diner increases his/her con-
sumption demand for restaurant meals to X2 (X2 > X1) and raises his/her level
of satisfaction (utility) to U2 (U2 > Ul). However, when the restaurant suddenly
stops issuing coupons to customers after diners have used them for a while, the
diner’s budget constraint line moves to mn. Therefore, the diner decreases
his/her consumption demand for restaurant meals to X3 (X3 < X1 < X2) and
drops his/her level of satisfaction (utility) to U3 (U3 < U1 < U2). Q.E.D.

Y

(a)

X
(b)
Pl,x

P (1-¢)

X
X3 X1 X2
Figure 1. (a) indifference curves and equilibriums; (b) demand curves.
DOI: 10.4236/tel.2019.91002 17 Theoretical Economics Letters


https://doi.org/10.4236/tel.2019.91002

T.-C. Lin

Proposition 1 points out an important fact: after consumers receive and use
the coupon promotion from the restaurant, their satisfaction level may not re-
turn to the initial pre-coupon satisfaction level once the coupons are no longer
available. This is because customers would feel unappreciated by the restaurant
and hence a demotion cost could be created for customers. This cost could cause
customers to decrease their consumption demand to a level even lower than the
pre-coupon level. Their satisfaction level also would drop to a level even lower
than that manifested pre-coupon.

In addition, in November 2016 we informally interviewed the owner of a
buffet restaurant in Indiana (note: the restaurant owner did not want us to dis-
close his restaurant’s name in our paper, thus we are not able to share that in-
formation). The owner told us that the restaurant began randomly issuing 15%
discount coupons to customers in local areas in January 2014. As a result, the
restaurant’s total sales approximately improved 20% - 25% on average in the
following year compared to the past year’s sales pre-coupon. The owner then
stopped issuing coupons to customers because the owner thought restaurant
sales would continue growing without coupons. Unfortunately, total sales
roughly dropped 30% - 35% on average in six months post-coupon compared
with the coupon year. The percentage decrease was even higher than the per-
centage increase. The owner also said that during the coupon year, around 50%
of customers used coupons and most were continuing customers. However, after
the restaurant stopped issuing coupons to customers, those customers who used
coupons returned to the restaurant much less frequently than they had in both
the coupon and pre-coupon years. The information from the informal interview
implied that a demotion cost might be due to coupon unavailability. This evi-
dence is consistent with our theoretical analysis in Proposition 1.

Proposition 2:

After consumers use coupons for a while, they become more sensitive to price
changes if prices increase to pre-coupon levels. Therefore, they will have a higher
price elasticity of demand and their demand curve will become flatter.

Proof:

Figure 1(b) shows this proposition. Graphically, as shown in Figure 1(b), af-
ter the customer uses coupons, the price drops from £ to B (1—-¢), but the
consumption demand increases from X1 to X2 (X2 > X1). However, when cou-
pons are removed by the restaurant and the price returns to its original level
B, ., the customer decreases his/her consumption demand from X2 to X3, a level
even lower than the initial level X1 (X3 < X1 < X2). Therefore, the new demand
curve (D2) is flatter than the initial demand curve (D1). A flatter demand curve
implies a higher price elasticity of demand. Q.E.D.

Proposition 2 implies that customers who use coupons will become more sen-
sitive to price changes after they use coupons for a while. For that reason, the
price elasticity of demand for customers who used coupons will become higher

than the price elasticity of demand for customers who did not use coupons. The
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reason is the same as that offered for Proposition 1—the demotion cost, as de-

scribed above.

4. Conclusions

In this paper, we investigated consumer response to the use and subsequent un-
availability of coupons at a restaurant that started and then stopped the coupon
process. Our theoretical analysis suggests that customers will lower their con-
sumption demand and utility to a pre-coupon level even lower than the initial
level of consumption demand and utility. This is because customers who have
used coupons and enjoyed a lower price for a while may suddenly feel unappre-
ciated when coupons are no longer distributed by or welcome at a restaurant.
These feelings may generate a demotion cost, resulting in a lower budget for
restaurant excursions. Customer patronage may reach a level even lower than
the initial level of pre-coupon consumption demand and utility.

Moreover, our theoretical analysis suggests that customers become more sen-
sitive to price changes when the price is increased to the pre-coupon discount
level. Their demand then becomes more elastic and the demand curve becomes
flattering.

Finally, this paper is a theoretical study and offers an innovative explanation
(the demotion cost) to explain why customers may lower their consumption
demand and utility to a level even lower than the pre-coupon level. Our next
steps for this work include conducting a survey and constructing an empirical

study to verify whether or not our theoretical analysis is sustainable.
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