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Abstract: This paper researches the pricing strategy and intermediary selection of the decision makers in a
dual channel supply chain of airline ticket sales with passenger preference. We establish the game model un-
der fixed intermediary and common intermediary to analyze the equilibrium decision between airlines and in-
termediaries. By comparing the revenue of the two sales models, we get the intermediary selection threshold
under different ticket supplies, and discuss the feasibility of the sales model from the perspective of airlines
and intermediaries. The research shows that the two sales models can achieve market equilibrium, but passen-
ger preference without affect on the intermediary selection; when the ticket supply is below the threshold, air-
lines choose the common intermediary sales model, otherwise, select fixed intermediary sales model.
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1. Introduction

The airline ticket sales supply chain refers to the overall
network chainstructure formed by airlines selling tickets
to passengers through the sales network. For a long time,
in the practice of airline ticket sales, dual channel supply
chain of direct sales and intermediary sales have been
formed, and the intermediary sales have dominated. With
the increase in the proportion of intermediary sales, there
are two types of intermediary sales models. One is that
domestic intermediaries sell tickets for multiple airlines
at the same time, satisfying the diversified demand of
passengers. A typical intermediary is “Qunar”. The other
is that some foreign intermediaries only sell tickets for
one airline, providing services for passengers with specif-
ic ticket demand. For example, “Kayak” sells tickets for
“Virgin Australia” and accounts for more than 60% of
the sales. In this context, choosing the right intermediary
sales model has become the key to airlines' core competi-
tiveness. What are the equilibrium prices and benefits of
airlines and intermediaries in these two ticket sales mod-
els? What sales model should the airline use? It is the
content that this paper needs to research.

The research related to this paper mainly focuses on two
aspects: supply chain pricing strategy and vendor model
selection. On the one hand, researches on the pricing
strategies of manufacturers and retailers in the supply
chain have been abundant, such as the pricing strategy of
the supply chain dominated by manufacturers; equili-
brium pricing of supply chains dominated by retailers.
On the other hand, the selection of supply chain sales
model has also been extensively studied, such as the

choice of sales models in the supply chain composed of
manufacturers and single retailers; considering the com-
petition among multiple retailers, study the choice of
sales model in the multi-channel supply chain. None of
the above literature has been analyzed in the context of
airline ticket sales. As the delivery period of air ticket
service is at the time of aircraft taking off, the pricing of
airline ticket and the selection of sales model have cer-
tain particularity. Ovchinnikov and Milner (2012) studied
the pricing strategies of individual airlines in different
periods, and found that airlines provide some tickets at
discounted prices in a certain period to stimulate demand
and increase revenue. Bertsimas and Popescu (2003)
assume that airlines have multiple resources under mo-
nopoly conditions. By establishing the revenue manage-
ment model of airlines, they use price control and de-
mand management to expand revenue. The above re-
search does not take into account the competition be-
tween airlines, which is very fierce in real life. Koo ,
Mantin and Connor (2011) analyzed the influencing fac-
tors of airlines' sales model selection in the competitive
market environment, and found that if airlines have a
large loyal customer, they tend to adopt the network di-
rect selling model. The study assumes that passengers
have the same value judgment on a single channel, ignor-
ing the impact of passenger preferences on supply chain
decision makers. In fact, passengers have a certain prefe-
rence for airline tickets, which affects the pricing strategy
and model selection of the supply chain. Cheng, Lee and
Klingenberg (2011) analyzed the selection of online and
offline sales models of airlines when considering the pre-
ference of passengers. Jerath, Netessine and Veeraragha-
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van (2010) studied the pricing strategy and sales model
selection of airline direct selling and intermediary opaque
selling, based on the influence of passenger preference on
airline pricing, and concluded that when passengers have
high valuations or the product is not different, direct sales
are taken[16]. On the contrary, intermediary opaque sales
can increase the revenue of airlines. Although these lite-
ratures considered the preferences of passengers, they did
not analyze from the perspective of supply chain and did
not involve the choice of intermediary sales model.

Considering two different intermediaries' sales models
under the dualchannel supply chain, assuming that the
passengers have a preference for the two airlines, this
paper establish a game model of airlines and intermedia-
ries under the ticket sales supply chain, analyzes the
equilibrium decisionofthe makers,discussestheselection
of theoptimal intermediary model for airlines under dif-
ferent ticket supplies. The research in this paper can pro-
vide a theoretical basis for airlines to choose the appro-
priate intermediary sales model under the dualchannel
supply chain, and provide a theoretical basis for airlines
to increase profits in the fierce market competition.

2. Model Descriptions

Consider two competing airlines A and B, each hold a
quantity s, 2 of inventory. We assume that there is no ver-
tical differentiation between products ofthe two firms,
and one product is not inherently superior to the other.
The products are perishable inthe sense that they have to
be sold before a certain time and have no value if they
remain unsold (products have no value after the
fightstake off). The total number of tickets for the two
airlines is S, and the total market demand is D . We con-
sider cases of deterministic low demand (D <S), deter-
ministic highdemand (D >s). Airlines have two sales
channels: one is direct selling through official websites or
telephone sales, and the price of products is determined
by the airlines. Another channel is to sell tickets through
intermediaries, who decide the price of the product.

Consumers have different preferences between firms.
The reason might be loyalty to the firm, preference for a
brand or simply an established relationship with the
company. We assume that the two competing firms A
and B are located at each end of a “Hotelling” line of
length 1 and a continuum of consumers is spread on the
horizontal line over the interval [0,1] with uniform density.
A population of D consumers is spread uniformly over
the entire line. Each consumer has a valuationv for the
product and purchases at most one unit. The brand prefe-
rence of every consumer is completely characterized by
his location xi [0,1] on the line. Thus, although all the con-
sumers have the same valuationV for the product, they
have varying preferences towards the competing firms,
which influences the utility a consumer derives when he

purchases a product from a firm. The parameter t denotes
the strength of brand preference in the market. A con-
sumer at x incurs a disutility tx when buying a product
from firm A and a disutility t(1- x) when buying a prod-
uct from firm B. If firms A and B charge prices p,and
ps , respectively, then aconsumer located at x receives
net utilityV - tx- p, when purchasing a product from firm
A and receivesnet utilityV- (1- x)- p,when purchasing a

productfrom firm B.

The following notation is used throughout the paper:

| : supply and demand ratio,l =5/D, 0 <| <1is highde-
mand, | > 1is low demand.

p, : the price of direct sales channel.( i =48 ;

J =L, H; Lislowdemand, H is highdemand).
p; : the price of intermediary sales channel.

p,, : the expected total revenue of the airline.
p; : the expected revenue of the intermediary.
p,: the revenue of the supply chain under different air-

line ticket supplies.
b, : the revenue distribution ratio of airlines and inter-

mediaries under different ticket supply, b;T (0,1) . The
intermediary keeps a fraction1- b of the revenues from

the intermediary sales channel. The remaining frac-
tion b | is distributed between firms A and B in propor-

tion to the products sold for each firm.

Let us formally make some assumption for our model:
The ratioV /t can be interpreted as a “brand preference
adjusted valuation” for a product and it reflects the de-
gree of competition between the firms. If V is large, the
valuation for a product in the market is high and the mar-
ket will be competitive, and vice versa. Further, if t is
small, the consumers do not care about the firm that they
buy from and competition will be high, and vice versa.
Overall, as V/t increases, the market becomes more
competitive. We assume that v /t3 1/2so that every con-
sumer would receive non-negative utility from the prod-
uct from at least one of the firms if it were offered for
free by both firms (Jerath, 2010) .

Airlines and passengers have access to all market infor-
mation.

We establish the rational expectations equilibrium (Muth,
1961). A rational expectations equilibrium ensures that
the expectations of all the players are consistent with the
equilibrium outcomes.

It is assumed that there are two models of intermediary
sales under the dual channel supply chain. In the first
model, airlines A and B each have a fixed intermediary,
as shown in figure 1, which is referred to as the fixed
intermediary sales model. This model is common in re-
ality. For example, “Kayak” website only sells tickets for
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“Virgin Australia”. In the second model, the intermediary
simultaneously sells tickets of airlines A and B, as shown
in figure 2, which is called the common intermediary
sales model. This model is also widely used in reality.
For example, “Qunar” sells tickets of several airlines
including “China Eastern Airlines”, “Hainan Airlines”
and “Air China” at the same time. Under the two sales
models, airlines and intermediaries maximize revenue
through the pricing strategy

Airline A Airline B
the price " di " di the price
of direct ntermediary ntermediary of direct
A B
sales sales
the price of
intermediary
sales
A / ) J 4
passengers
Figurel. Fixedinter mediary sales model.
Airline A Airline B
The The price
price of .
direct . of direct
Intermediary sales
sales
The price of
intermediary
sales
A A /
Passengers

Figure 2. Common intermediary sales model.

To differentiate from the fixed intermediary sales model,
we represent the common intermediary sales model by
using the superscript “-”.Due to the symmetry of airlines
A and B in “Hotelling” model, this paper takes airline A
as an example for analysis.

3. TheModd

In this section, we explore the equilibrium price and rev-
enue of airlines and intermediaries in two sales models:

(i)the airlines can sell through their own channels and
fixed intermediary channels, and have the option of offer-
ing different prices in the two sales channels; (ii) the air-
lines can sell through their own channels and common
intermediary channels, and have the option of offering
different prices in the two sales channels. We consider
two possible scenarios for each model: low demand sce-
nario (D <S)and high demand scenario (D >S).The de-
terministic demand model helps us gain insights into the
players’ decisions when demand is lower or higher than
capacity, and it serves as a logical building block for the
more complex model.

3.1. Fixed intermediary sales model

In the fixed intermediary sales model, the passenger who
purchases the ticket from the intermediary can be consi-
dered to have no preference cost because the interme-
diary sells the ticket of a certain airline separately. Based
on the above assumptions, the equilibrium between air-
lines and intermediaries is shown in theorem 1 and theo-
rem 2.

Theoreml. At low demand, the equilibrium decisions of
airlines and intermediaries under the fixed intermediary
sales model are as follows:

Equilibrium price: p, =p;, = % , Ph = py =V;

The intermediary determines the optimal revenue distri-
t

bution ratio: b =1- —;
2V
& - 3t .

Equilibrium revenue: p* =p* = - D, pl=p =Ip,
1 8

-t

p, = 16 D.

Proof: We prove the proposition for low demand. Note
that the total capacity of the two airlines (S) is more than
the total demand (D). Let v/t31/2as described in the
paper.

We consider the decision of airline A in detail, and the
analysis will be identical for airline B. Assuming that
passengers on the hotelling line @ x]purchase tickets at

airline A, the number of tickets sold by airline A is x, D,

and the number of tickets sold by intermediary is
(1/2- x,)D . If airline and intermediary choose price

p, and pj, , the right-most consumer to buy from airline
be , that
V- py =V- p, - tx, =0, ie., the utility of the consumer

or intermediary  will at x, such

atx is zero. The price charged by airline and interme-
diary to all consumers will then be p, =V - tx, and
P =V
Pa = PuXD+b py(1/2-x,)D . This revenue is max-

Thus, the revenue of the airline will be

imized at X, =V(1- b,)/(2t), and the maximized revenue
is:

225



HEK. NCCP International Journal of Intelligent Information and Management Science
ISSN: 2307-0692, Volume 8, Issue 2, April, 2019

=& bWV o, (- V+b VbV (1) er to buy from airline or intermediary will be at x, such

4t 2t oy e = . i

Then, the revenue of the intermediary will be that V- Py =V - Py - &, =0, ie., the wtility of the con

py =(1-b)py(1/2- x,)D, and the maximized revenue

18:

V2

2_
NV -w 3bD

2
2% X

Next, we discuss the effectiveness of the sales model and
the revenue distribution determinants. If the airline de-
cides the revenue distribution ratio, take the derivative of
equation (1), and let Ip,, /b, =0, get b, =1-t/V.Asa
result of 1°p, /Tb} =V’D/(2t) >0, the airline can only
take the maximum value when b,_is 0 or 1, that is, the

b,D-

airline has no revenue or obtains all revenue. It can be
known that the intermediary sales channel is invalid in
this case. If the revenue distribution ratio is determined
by the intermediary, take the derivative of equation (2),
and let qp, /Tb =0 ,get b =1-t/(2V) Be-
cause fpl, /b2 =-V>D/t<0, it indicates that the interme-

diary decides the distribution ratio to achieve the max-
imization of revenue. Therefore, the intermediary is the
determinant of revenue distribution, and the optimal rev-
enue distribution ratio is b, =1-t/(2V) . Because of

V/t31/2,then b1 (0,1).
Fromp; we can get X, , and X, <1/2. The revenue of the
supply chain is p; =p,_+pJ , so in the case of low de-

mand, the equilibrium decisions are shown in theorem 1.
Theorem 2. At high demand, the equilibrium decisions of
airlines and intermediaries under the fixed intermediary
sales model are as follows:

e . . . _4AV-It . «
Equilibrium price: p,, = pg, == et = Poy =V

The intermediary determines the optimal revenue distri-
It

E

bution ratio: b,, =1-

AY,
s . . V1o~ 3l
Equilibrium revenue: p,, =p, = SlTﬂD ,
PN -t
=pl =—D,p =" .
Pan =Peu 3 Py 16

Proof: In this proposition, we analyze the high demand
case. The total capacity of the two airlines (S) is less than
the total demand (D), some passengers will not get the

tickets. Use X indicate the farthest position of the pas-
senger who can buy the ticket, and get
X =S/(2D)=1 /2 from XD =S/2. However, to ensure
that the airlines do not stock out, we need to ensure that
at the optimum x, £1 /2. Then, the number of tickets

sold by airline A is x,D, and the number of tickets sold
by intermediary is (I /2- x,)D . If airline and interme-
diary choose price p,, and p), , the right-most consum-

sumer aty  is zero. The price charged by airline and in-
termediary to all consumers will then be p,, =V - tx,
and p,, =V . Thus, the revenue of the airline will be
Pan = Pag XD+ by, pi (I /2- x,)D. This revenue is max-

imized at x, =V(1- b,)/(2t), and the maximized reve-

nue is:
2
AH=(l-bH)VD+(It-V+bHV)bHVD 3)
4t 2t
The revenue of the intermediary will be
Pa =1-b,)ph,( /2- x,)D, and the maximized reve-
nue is:
N RV SRV VAR AV ; V2o,
= D+ b,D- —b’D 4
P an ot ot H ot H ( )

Secondly, analyze the validity of the sales model and
determine the revenue distribution. If the airline decides
the revenue distribution ratio, take the derivative of equa-
tion (3), and let fp,, /Tb,, =0, get b, =1-1t/V. As a
result of T°p,, /Tb} =V’D/(2t)>0 , indicates that the
sales model is invalid. If the revenue distribution ratio is
determined by the intermediary, take the derivative of
equation (4), and let Yp,, /b, =0, get b, =1- 1t/ (2V).
Because T°p,, / b} =-V’D/t<0, the intermediary de-
termines the distribution ratio to maximize the revenue.
Therefore, the intermediary determines the optimal reve-
nue distribution ratio is b, =1-1t/(2V) . Because of

V/t31/2,then b1 (0,1).
Finally, the revenue of the supply chain is p,, =p, P, »
so theorem 2 can be obtained for high demand.

3.2. Common inter mediary sales model

Under the common intermediary sales model, the inter-
mediary sell the tickets of airline A and B at the same
time. Assuming that the number of tickets sold by air-
lines A and B to the intermediary is I, and 1, , the proba-
bility that passengers buy tickets from airlines A and B is
ryand r,, then r,=1,/(,+l5), ry=lg/(,+l;). Since
both airlines have the same number of tickets, then
1, =1,,s0 r, =ry, =1/2.Under the assumption of ration-
al expectation equilibrium, the probability that the ticket
comes from airline A and B is 1/2 . Therefore, the equi-
librium between airlines and intermediary is shown in
theorems 3 and 4.

Theorem 3. At low demand, the equilibrium decisions of
airlines and intermediary under the common intermediary
sales model are as follows:

ot 8V-3t
= Pe =

,p'L=V-l;

Equilibrium price: bAL 3 2
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The intermediary determines the optimal revenue distri-

bution ratio: bL V-3t ;
4V - 2t

s e U - 15t
Equilibrium  revenue: p, =p, = %D ,
ot 3y - 13t

=—D,p, =2 """,
TR 64
Proof: We prove the proposition for low demand.
Assuming that passengers on the hotelling line

(0, x, ] purchase tickets at airline A, the number of tickets

sold by airline A is Xi4 D . Since both airline A and B sell
tickets to the common intermediary, the number of tick-

ets sold by the intermediary is (1 - 2 x0)D . If airline and

intermediary choose price p_AL and p| , the right-most
consumer to buy from airline or intermediary will be at

X " such that

" : -0 : .
V- pL'- rtx,- rBtE’?- x,+=V-p,-tx, =0, 1le,
e 2
the utility of the consumer at x, is zero. The price

charged by airline and intermediary to all consumers will

then be p-AL =V - tx-A and p/ =V -t /2 .Thus, the

revenue of the airlinewill be

Do = PuX,D+b, b'L(l/z - x,)D . This revenue is max-

imized at >-<A =\ - BL p'L) /(2t) , and the maximized reve-

nue is:
.2 - 2

_4V-b V-t U 2D (V- (- V) b V- 1) (5)
16t 8t

Similarly, the revenue of the intermediary will be

pAL

Pl =(-b,) b'L(l - 2x,)D , and the maximized revenue is:

ol =(- tiL)(ZV' t)[2t - 2;/t+(2v- b5 ©)

Then analyze the validity of the sales model and the deci-
sion maker of the revenue distribution. If the airline de-
cides the revenue distribution ratio, take the derivative of

(5), o, /b =0
b, =22V +t2- 3Vt) / (2V - 1)’

2

However ﬂzp;\L/ﬂbL =(2V - t)’D/(8t)>0, so this sales
model is not valid. If the revenue distribution ratio is
determined by the intermediary, take the derivative of

(©), T, /b, =0 .
b, = (4V - 3t)/ (4V - 20)

equation and let get

equation and et get

Because

- .2
Tp//9b_=-(2V-t’D/(2t)<0, it means that the in-
termediary decides the distribution ratio to achieve the
maximization of revenue. Therefore, the intermediary
decides the optimal revenue distribution ratio is

b, =(4V-3t)/(4V- 2t) . Because of V/t31/2, then

b1 (0,1).

From bL we can get x, , and >_(A <1/2. The revenue of

the supply chain is p, =p, +p, . Therefore, in the com-
mon intermediary sales model, theorem 3 can be ob-
tained atlow demand.

Theorem 4. At high demand, the equilibrium decisions of
airlines and intermediary under the common intermediary
sales model are as follows:

*

S VARG IS ) t

Equilibrium price: p-AH =pg, = S , Py =V- E;
The intermediary determines the optimal revenue distri-
bution ratio: bH :w;
4V - 2t
Equilibrium revenue:
. v)'4 I O] B D (T I Vs
Py =Py = D ’
64
@ -1t 3w - (@l + 120 - 3
== ") 'D,p, = D.
Py 32 Py 64

Proof: The following analysis of high demand situation.
The farthest position of the passenger who can buy the
ticket on the hotelling line is | /2. Similarly, the number

of tickets sold by airline A is x . D, and the number of
tickets sold by intermediary is (I - 2;<A)D , and
>2A <l /2 . If airline and intermediary choose price
p;H and pL' , the right-most consumer to buy from airline

or intermediary will be at x, such that

A
V- pl- LtXe- (1= X,) =V - Py, - txa=0, ie., the utili-

ty of the consumer at x, is zero. The price charged by
airline and intermediary to all consumers will then be

Pay =V - tx, and pL' =V - t/2 . Thus, the revenue of the
airline will be p,, = py, X, D+b,, p,(I /2- x,)D . This

revenue is maximized at i(A =(V - bH pL)/(2t), and the
maximized revenue is:

.2
4v2-bH(2v-t)zD+b- t

St 2t Vb, V- 7
16t i 2)[ 4t o (7)

Pan =
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Then, the revenue of the intermediary will be

*

P, =(-b,) pL' (I - 2x,)D, and the maximized revenue
is:
- - t vV -V 1
=1 b, )V - D)l - ~+b, (- =)D
Py =(1- bV 2)[ n H(t 2)] ®)

Next, we discuss the effectiveness of the sales model and
the revenue distribution determinants. If the airline de-
cides the revenue distribution ratio, take the derivative of

), 1P/ Tby =0,

b, =2[2V* +1t*- (2| +1)Vt]/(2V - t)*. This sales model

equation and let get

- 2
is invalid due to T°p,, /b, =(2V - t)’D/(8t)>0. If the
revenue distribution ratio is determined by the interme-
diary, take the derivative of equation (8), and let

L, /fb, =0, get b, =[4V- (21 +1)t]/(4V- 2t) . Be-
2

cause °p/1b, =-(2V - t)’D/(2t) <0, the intermediary

determines the distribution ratio to maximize the revenue.

Therefore, the intermediary determines the optimal reve-
nue distribution ratio is bH =[4V - 2l +Dt]/ 4V - 21) .

Because of V/t21/2, then b, T (0,1).

Finally, the revenue of the supply chain is p, =p,,+p}, -
Under the common intermediary sales model, when the
demand is high, the equilibrium decisions are shown in
theorem 4.

The following corollary can be obtained directly from
theorem 1-4:

Corollary 1. Passenger preference influences the equili-
brium of decision makers, and the greater the preference,
the higher the equilibrium price and revenue.

According to corollary 1, airlines and intermediaries can
raise revenue by charging higher prices to passengers
with higher preferences; at the same time, lower prices
for passengers with lower preferences will increase sales
and revenue.

4. Fixed Intermediary vs. Common Inter-
mediary

According to the above analysis, in the dual-channel
supply chain of airline ticket sales, both fixed interme-
diary and common intermediary sales models can
achieve market equilibrium. In this section, we discuss
how airlines choose the optimal sales model under differ-
ent ticket supplies.

Theorem 5. let | "=1/4, when | < | *, the airline's op-
timal choice is the common intermediary sales model;
when | > 1", the optimal choice of the airline is the
fixed intermediary sales model.

Proof: In the case of high demand (0 < | <1),Dp, is

the revenue of the fixed intermediary sales model minus
the common intermediary sales model, and

Dp, =P, - p-; =(12l - 3)tD /64 . When the revenue of the
two sales models are equal, we get | “=1/4 . Therefore,

when the ticket supply is 0 < | < | *, the revenue of the
common intermediary sales model is greater than the
fixed intermediary; when | * < | < 1, the revenue of the
fixed intermediary sales model is greater than the com-
mon intermediary.

At low demand (I > 1), let Dp, be the difference be-

tween the revenue of two sales models, and

Dp, =p, - p, =9tD /64 . Because Dp, is always greater
than zero, that is, the revenue of the fixed intermediary
sales model is always greater than the common interme-
diary.

The following analyzes the feasibility of the sales model
from the perspective of airlines and intermediaries.
Firstly, compare airline revenues in two sales models. At
high demand (0 <| < 1), let Dp,, be the revenue of
the airline in the fixed intermediary sales model minus
the revenue under the common intermediary, and

Dp,, =Pl - P = (4l - DtD/64 can be obtained. When
0<I <", we get Dp,, <0, indicating that the air-
line’s optimal choice is the common intermediary sales
model; when | * <1 <1, get Dp,, >0, the optimal

choice of airlines is the fixed intermediary sales model.
Similarly, at low demand (| >1 ), we can get

Dp, =Py - p-;L =3tD/64 . As Dp, is always greater

than zero, the airlines choose the fixed intermediary sales
model. Secondly, compare the revenue of the intermedia-
ries under the two sales models. In the case of high de-

mand, let Do be the revenue difference between the
intermediaries in the two sales models, and get

*

Dp,, =p., - p!,=(4l - )tD/32 . When 0 < |
Dp, < 0, it indicates that the common intermediary’s

<|*

revenue is greater than the fixed intermediary; when

| * <1 <1,the Dp,, > 0, indicating that the revenue of
the fixed intermediary is greater than the common inter-

mediary. In the same way, get Dp, =p - p'L =3tD/32.
Since Dp,, is always greater than 0, the fixed interme-

diary’s revenue is always greater than the common in-
termediary.

Theorem 5 shows that in the dual-channel supply chain
of ticket sales, the choice of airline’s sales model has
nothing to do with passenger preferences, only related to
ticket supplies. When the ticket supply is low, choose the
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common intermediary sales model; when the ticket
supply is high, select the fixed intermediary sales model.
Finally, by numerical simulation, the airline’s optimal
choice is intuitively reflected. Assume that the demand
for the ticket is 1 ( D =1) and the unit preference cost is 1
(t=1). The selection of the optimal sales model of air-
lines is shown in figure 3:

015 |

0.1

0.05

Proflts(Dp )

Fixed intermediary

_005 1 1 1 1 1 1
0 02 04 06 08 1 1.2

Ticket suppty and demand ratio(] )

Figure 3. Optimal model selection of airlinesunder
different ticket supplies.

It can be seen from the figure that when the ticket supply
and demand ratio | <1/4, get Dp < 0 ,indicating that
the revenue of the common intermediary sales model is
greater than the fixed intermediary sales model; when
| >1/4,and Dp > 0, the revenue of the fixed interme-
diary sales model is greater than the common interme-
diary sales model. The result of theorem 5 is verified .

5. Conclusions

In the practice of airline ticket sales at domestic and for-
eign, the sales model of fixed intermediary and common
intermediary widely exists, and choosing the appropriate
intermediary sales model is of great significance for air-
lines to increase revenue. Based on the dual-channel
supply chain of airline ticket sales, this paper builds a
game model between airlines and intermediaries under
the fixed intermediary and common intermediary model,
considering the passengers’ preference. This paper stu-
dies the equilibrium price and revenue of airlines and
intermediaries, analyzes the revenue distribution deter-
minants of fixed intermediaries and common interme-
diary supply chains, obtains the optimal revenue distribu-
tion ratio. By comparing the revenue of the two sales
models, the thresholds of choosing intermediaries under
different ticket supplies are obtained, and the feasibility
of the sales model is discussed from the perspective of
airlines and intermediaries. The main conclusions are as
follows:

1) Whether it is a fixed intermediary or a common inter-
mediary sales model, the revenue distribution ratio of the
supply chain is determined by intermediaries, which has

certain reference significance for airlines to improve the
traditional revenue distribution mechanism;

2) Passenger preference influences the equilibrium deci-
sion of airlines and intermediaries, and the greater the
preference, the higher the passenger's valuation of the
ticket, the higher the equilibrium price and revenue. For
passengers with different preferences, this conclusion
provides a theoretical basis for airlines to develop optim-
al pricing strategies.

3) There is a threshold based on the supply level, which
is not related to passenger preference. When the ticket
supply is less than it, the airline’s revenue in the common
intermediary sales model is higher than the fixed inter-
mediary; otherwise, the airline can get higher revenue in
the fixed intermediary sales model. When the ticket
supply increases to a certain extent, the airline’s revenue
in the fixed intermediary sales model is always greater
than the common intermediary. Therefore, airlines can
choose the appropriate intermediary sales model accord-
ing to different market conditions.

This paper conducts analysis under the assumption that
the market information is complete and the price remains
unchanged. In fact, the airline’s information is incom-
plete, and the ticket price will change with time. The re-
search directions that can be considered in the future are
as follows: first, the pricing strategy of airlines in differ-
ent numbers of tickets and service levels; second, in real
life, airlines often adopt dynamic pricing, how to choose
the optimal sales model in the case of dynamic pricing
requires further research.
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