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Abstract. In this paper we study an organizer selling event tickets with a fixed capacity. The organizer pro-
vides a matching service in which customers who cannot attend the event can exchange the ticket directly to
another customers at face value in the system. We formulate a fixed pricing model to maximize the total ex-
pected profit from the selling ticket with matching service. When the customer's valuation for the event fol-
lows an exponential distribution, we provide some numerical results to investigate the effect of the matching
service on the provider's revenue. The computational experiments reveal that event organizer can increase
their revenue by introducing the matching system when (i) the number of potential customer is large enough
for the capacity (ii) trade volume of the ticket in the system is relatively high (iii) customer's valuation for the

ticket is low.
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1. INTRODUCTION

A live music and sporting event markets have grown
in recent years as expanding the resale market. Resale mar-
ket gives a profit to consumers who cannot attend the event,
because each customer can resale the ticket directly to an-
other consumer. However, the presence of the market leads
to generate speculators who purchase ticket for the purpose
of earning a premium, and the increase of the speculator
s makes consumers who want to attend an event difficult to
buy the ticket. In addition, the raising ticket price in the
resale market leads to decrease the event organizer's profit
from sales of goods or other event tickets. Furthermore,
even if the tickets sold out, there is a possibility that seats
become vacant if the resale price is too expensive.

In order to prevent resale of tickets, event organizers
introduce a face authentication device into event hall. At
the time of ticket purchase, customers register their own
face image. Then, identity verification is automatically au-
thenticated together with his/her face image data at the
event hall. The ticket is issued after the customer is confirm
ed his/her identity. This system not only strengthens the
ticket resale prevention, but also it is possible to achieve a
smooth entry of customers. Although this system is effec-
tive as reselling prevention purpose, it has a problem that
the customer who purchases the ticket does not allow to
give or sell it to other customers when he/she cannot attend
the event.

Recently, the event organizer launches a matching ser-
vice together with the system. The matching service makes

it possible that the customer who cannot attend the event
can exchange the ticket directly to another consumer at face
value, even though the commission fee is charged to both
the buyer and seller when the matching is established.
However, the system implementation leads to raising the
ticket price due to high operating cost, and the supply-de-
mand balance is not reflected to selling price under the
matching system. For these reason, some event organizers
still allow the presence of the resale market. Thus, in this
context, it is required to evaluate the effect of the matching
service on the organizer's revenue and customer satisfac-
tion.

However, there is not much literature in operations
management that deals with issues regarding event ticket
pricing. Balseiro et al. (2011) considered the tournament
options in which the identity of the two teams playing in a
tournament final is unknown at the time that options are
sold. They developed an approach by which an event man-
ager can determine the revenue maximizing prices and
amounts of advance tickets and options to sell for a tourna-
ment final. Then they showed that, under certain condi-
tions, offering options will increase expected revenue for
the event and can increase social welfare. Cui et al. (2014)
studied a ticket pricing problem for an event capacity pro-
vider that faces resale of tickets in resale market. They de-
rived three pricing strategies, fixed pricing, multi-period
pricing, and option pricing, and found how the behavior of
optimal prices and revenues depend on the resale transac-
tion costs incurred by the consumers and speculators. They
showed that the event capacity providers do not always



benefit from restricting resale. We refer to Su (2010) and
Cui et al. (2014) for recent references on the ticket resale.
Unlike the previous papers, we study whether an event or-
ganizer can benefit from the matching service by restrict-
ing resale in the resale market. We formulate a fixed pricing
model to maximize the total expected revenue from the
selling ticket with matching service. Through the numerical
study, we show that how the matching service affects to the
organizer's optimal price and expected revenue.

The remainder of this paper is organized as follows. In
Section 2, we introduce the model under demand uncer-
tainty. In Section 3, we specify the distribution of custom-

er's valuation for event and provide some numerical results.

2. THE MODEL

In this section, we consider a profit maximization prob-
lem with matching system. An event organizer sales C
units of capacity at a price p € [p,p] , where p and p
are upper and lower bound of the price, respectively. All of
seat are sold at the same price. The selling period is di-
vided into two periods (see Figure 1). In period 1, the
organizer launches initial sales of W(< C) tickets to the
member of fun club. Fixed number of M customers (mem-
bers) arrivals to purchase advance tickets, and each cus-
tomer decides either purchase a ticket or not. The number
of customer is assumed to be greater than or equal to capac-
ity, that is, € < M. Let V be the customer's valuation for
attending the event. We assume that the customers arriving
in different periods have the same valuation. The valua-
tions are random and drawn independently froma distribu-
tion with the cumulative distribution function F(-). Thus,
F(p) = P(V = p) represents the probability that the cus-

tomer purchase the ticket at price p, where F(:) = 1 — F().

Thus, the expected revenue in period 1 is given by
R,(p) = p min{MF(p),w}. (1)

For simplicity the notation, we define the sales in period 1
as A(p) = min{MF (p), w}.

In period 2, the organizer sells C — A(p) tickets to
three types of customers: (i) customers who cannot pur-
chase the ticket due to sold out, (ii) customers who do not
buy ticket in period 1, because they may want to wait until
some uncertainties in their schedules, purchase the ticket
from event organizer, (iii) new customers including the
non-member of fun club. Let X be the total number of
type (ii) and (iii), and X is a random variable with the cu-
mulative distribution function G(-). We assume that new
arrival customers have the same valuation as the customers
in period 1. Thus, the number of customers in period 2 is
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Figurel: Sequence of the events

givenby B(p) = (MF(p) — W)* + XF(p). A customer
who purchases the ticket in period 1 or period 2 cannot go
to the event with probability p > 0, and gets the ticket up
on the matching system. We refer to the probability as re-
sale probability. Let Y(p) be the number of ticket sold in
the matching system,and is given by

Y(p) =plA() + min{B(®),C — A} 2)

If the ticket is sold out in period 2, then customers can get
the ticket in the matching system if the matching is estab-
lished. Thus, the number of customers who use the match-
ing system to purchase the ticket is given by (B(p) —
(C—A(p))*, where a= max{a,0}. In addition, the
number of tickets traded at the matching system is
min{Y (p), (B(p) — (C — A(p)))*}. The refund is paid to
the customers who get the ticket up on the system if the
trade is done, and a transaction cost i incurred for both of
buyer and seller. We denote by 7 the commission income
from a single ticket if the trade is established at the match-
ing system. Therefore, the expected revenue in period 2 is
given by

R,(p) = pEy[min{B (), — A(p)}] (3)
+7Ey[min{Y (), (B(p) — (C —
AN}

The first term in equation (3) represents the revenue from
selling ticket by organizer in period 2. The second term
represents the commission income from the matching sys-
tem. From equations (1) and equation (3), the total
expected revenue for the entire selling season is defined by

R(®) = R,(p) + R, (p). “

Since (@ —b)* = a—min{a,b} , we have (MF(p) —
W)* = MF(p) — A(p) . Thus, we obtain

Blp) = M + X)F(p) — Alp) 5)



and
Y() = pmin{(M + X)F(p),C}. (6)

By substituting them into equation (3), the total expected
revenue (4) can be rewritten as follows;

R(p) = pEx[S(p)] ™
+7Ex[minfpS (), (M + X)F(p) — S 3],

where S(p) = min{(M + X) F(p), C} represents the total
number of sales by the organizer during the entire period.
From equation (5), the number of ticket allocated in period
1, W,is notaffected to the total expected revenue.

Thus, the objective of event organizer is to find an op-
timal price so as to maximize the total expected revenue,
thatis,

R*=R(p") zprél[g%] R(p). ®)

Remark 2.1.

When p =0 or t =0, the problem is reduced to the one
in which the matching service is not served for the customer.
We denote the maximal total revenue for this case by R*.

3. NUMERICAL STUDY

In this section, we specify the distributions of the cus-
tomer's valuation V and the number of arrival customers
X to be an exponentially distributed with parameter 1 > 0
and p > 0, respectively. Thus, we have F(p) = e™* and
G(x) = e #*. Then, equation (7) can be rewritten as fol-
lows;

R =e™ [p {M + %(1 — g—ulce-m) )}

+Z (e-u(Ce’“’-M) - e‘”{(”“)cew_M})]' ©)
u

Even if the distribution is specified to the exponential
distribution, it is hard to show the concavity of the total
expected function in (9). Thus, we study the characteristics
of the function R(p) in numerically. We begin by setting
the parameters for the numerical study and deriving optimal
price and maximal expected revenue for various different
parameters. We will then show the effect of the introducing
the matching system on the total expected revenue and op-
timal price by comparing the results to those for a case that
does not include the matching system. Table 1 lists the base
parameters used in the numerical examples.

In Figure 2, we show the relationship between the

total expected revenue function R(p) and the price p.

R(p) is unimodal in the range of p € [40, co].

Table 1: Parameters
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Figure 4: Optimal price for different values of paramet
er u with respect to capacity
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Figure 5: Revenue improvement for different values of
parameter p with respect to capacity
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Figure 6: Fraction of number of resale customer to the
capacity with different values of parameter u

Figure 3 illustrates the effect of the resale probabi
lity p on the maximal total expected revenue. We see
that the revenue increases as the number of resale tick
ets in the matching system increases. However, the ch
ange of the resale probability does not have much effe
ct on the total revenue.

In Figure 4 and Figure 5, we show the effect of capac-
ity size on the optimal price and the percentage of benefit
of introducing the matching system, respectively. The per-
centage of benefit compared to the benefit of non-
introducing the system is calculated as
100 x (R*— R*)/R*. Since the number of potential cus-
tomer is M = 1000, the optimal price is high when the
capacity size is small. In addition, the large value of pu
implies the low number of new arrival customers in period
2. Thus, the optimal price also increases as the number of
arrivals in period 2 increases. From Figure 5, we see that
the matching service is more effective when the capacity
size is small. As shown in Figure 6, the fraction of number
ofresale customers to the capacity is high for s mall capaci-
ty. Thus, the revenue fromtransaction fee through matching

service represents a large percentage of total rev enue when
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Figure 7: Revenue improvement with respect to the pa
rameter of customer’s valuation A

enue when the capacity size is small.

Finally, Figure 7 shows the impact of a change in the
parameter of customer's valuation on the benefit derived
from matching service. The large value of the parameter A
implies that the low value of customer's valuation for the
ticket. Thus, the matching service is effective in the total
revenue when the customer's valuation is low.

4. CONCLUSIONS

This paper presents a pricing model for event ticket with
matching service. We show numerically that the organizer
makes a profit from the service mainly due to the commis-
sion income. Although, in this paper, we have only
considered organizer’s revenue, it would be interesting to
also investigating how the system affects the consumer’s
welfare. Since the customer can buy the ticket in period 2 at
face value by using the matching service, the welfare would
be higher than that for the case where customers only pur-
chase the ticket from the resale market. Such a result would
be helpful to showthe effectiveness of matching service.
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