THE PRICING AND COPYRIGHT’S PAYMENT
STRATEGY IN ONLINE MOVIE DISTRIBUTION

Ming-Xi Zhu, Ji-Hong Zhang, Xiao-Shuang Han

Beijing Foreign Studies University, Beijing 100089, China
zhumingri@bfsu. edu.cn

Keywords: Online movie distribution, copyright,
payment method, pricing strategy.

Abstract

This paper discusses the online movie distribution
model. Under this model, the movie would be released
through both theatrical channels and online channels.
The producer has to bargain with the online distribu-
tor in order to determine the pricing and the payment
method of copyright. Varied cases are considered, in-
cluding the formation of the market players and the
substitution rate between theatrical version and online
version. This paper further gives out the prevailing
payment method under different scenarios and anal-
yses how the price and the demand would change in
different cases.

1 Introduction

The traditional movie distribution model contains two
di.erent distribution channels, the exhibition channel
through theatres and the distribution channel through
DVD. With the development of the internet, the online
distribution channel has gradually played an important
role during the introduction of a digital product. This
paper gives out the pricing strategy and the payment
method of online movie distribution.

Previous studies and literatures that focus on the
movie distribution model are as followed. Mussa and
Rosen (1978) first considered the pricing problems in-
voking in quality-di.erentiated goods and showed that
versioning is optimal. Stokey (1979) proved that ver-
sioning may not be the best strategy under specific
contexts. Followed the unified model of Mussa and
Rosen (1978), Belleflammme (2002) analysed the pric-
ing behaviour of producers of information goods in the
presence of copying. Bockstedt, Kau.man and Riggin-
s (2005) studied online music distribution rather than
movie distribution, and devised model for understand-
ing the transformation of market structure in the mu-
sic industry, considering the existence of intellectual
property rights. Luan and Sudhir (2006) then gener-
alised the model of versioning by allowing the prod-
ucts to be substitutes and even complements. Rao
(2011) concentrated on the online content pricing by
considering the best strategy of payment method ap-
plied by the consumers. Calzada and Valletti (2012)
considered the inter temporal movie distribution mod-
el with a vertically-separated industry by taking not

only the substitution rate, but also the delaying of re-
leasing low quality product into account. Yuji (2013)
analysed the impact of versioning on heterogeneous re-
tailers on physical product market.

Our paper differs from previous studies in that it
analysed the optimal payment method applied by the
retailer in the online movie industry. Unlike Calzada
and Valletti (2012), this paper focused on the online
movie rather than the DVD distribution. In our mod-
el, the movie would be released through both theatrical
channels and online channels, and the producer has to
bargain with the online distributor in order to deter-
mine the pricing and the payment method of copyright.
Varied cases are considered, including the formation of
the market players and the substitution rate between
theatrical version and online version.

2 Model

Consider that the movie distribution market is formed
by three players: producer P, theatrical movie distrib-
utor E and online movie distributor D. The producer
P first introduces the high quality product H ( i.e.,
theatrical version ) to F and then releases the low
quality product L ( i.e., online version ) to D. Sup-
pose the producer will always choose to release the on-
line movie under the premise that the copyright or the
revenue sharing rate is positive. This assumption is
reasonable, since the overwhelming majority of movies
are available online. The notations are summarised in
the following table, in which the product quality ratio

Table 1: Definitions of variables

P/E/D | producer/exhibitor/online distributor
H/L high quality/low quality product
B both products
d/s discount rate/substitution rate
qu/qr | quality of theatrical movie/online movie
pu/pr | price of theatrical movie/online movie
« bargain power of P to D
15} bargain power of P to the F
C copyright
b revenue sharing between P and D
a revenue sharing between P and F
0 consumer’s type
Qu/Qr | demand of product H/L
k product quality ratio

2015 ISORA 978-1-78561-086-8 ©2015 IET

193

Luoyang, China, August 21-24, 2015



P74
qL
Here, all the costs of P, E and D are normalised
to zero, which has been applied by John Calzada and
Tommaso M. Valletti (2011). Suppose each consumer
is represented by his/her type 6, which is uniformly
distributed over the segment [0,1]. The period of time
between release of theatrical movie and online movie
causes the discount on the valuation on the online
movie. Suppose the producer and the consumer have
the same discount factor §. Denote d as the compound
discount factor for the delay of releasing online movie
in t;. The compound discount factor d is determined
by 6%, where t = ¢; — to. Suppose d is not decided by
the negotiation between P and D, but rather follows
the regulations of the Film Association, which implies
that d € (0,1), and the cases of d = 0 (simultaneously
release) and d = 1 (infinite delay of L) will not exist. In
China, the typical period of t is between three months
to five months.

> 1(i.e., qy > qrL )

In order to keep this model as simple as possible,
in this paper it only considers the extreme cases when
s =0 (H and L are independent) and s =1 (H and L
are perfect substitute). When s = 0, the product line
offered by the producer is L/ B, which has already been
proved by previous literature. When s=1, no consumer
would choose to buy B, since it is a standard case of
single-unit purchase. The product line offered by the
producer is L/H.

Under the above assumptions, the consumer’s utility
function could then be generalised under different level
of substation rate between H and L. Based on the con-
sumer’s utility function, the expression for the demand
quantity of different products can be determined by

Qu(s=0)=1-0rp, Qr(s=0)=1—-0r0

Qu(s=1)=1-0rg,Qr(s=1) =0y — 00
pL pbL

where 05 = p—H7 0o = —, 0o = — , Oy =
qH

pa —dpr

qr —dqr,

3 Main Results

Case 1: Online distributor v. Producer +
Exhibitor (Copyright)

Case 1 is the situation when producer and exhibitor
are integrated and the payment method of online dis-
tributor is one-time buyout copyright. Since there are
two products in the market, the substitution rate and
the discount factor should be considered under this
case. The timing of the negotiation and debut of movie
is as followed

t_1 —tg — t1,

where t_1: Producer and exhibitor bargain with the
online distributor over the copyright C'; to: Exhibitor

sets py, online distributor sets pr, and H is released;
t1: L is released.

1). s=0
Under the case that s = 0, the producer offers the

product line L/B, which has been proved by previous
literature.

.to

Exhibitor and producer sets pg in order to maximise
7Pl = py(1—0rp) + C. Online distributor sets py, in
order to maximise 7° = dpy (1—019)—C. In that case,
we could obtain the price of the theatrical movie, the
price of the online movie, the profit of the distributor,

and the profit of producer.

ZQH :qL
P o0 PL o

. . d
aPE :‘JZHw, ﬂgB:%_c

[ t—l

Producer would bargain with the online distributor
to set the pricing of the copyright C, C € (0,dpr(1 —
010)) in a Nash bargain. « represents the relative bar-
gain power of the producer, o € (0,1). Under the
assumption that online versioning is a must option,
the producer would still release the online movie re-
gardless that the copyright approaches to zero, and the
producer could still get the profit of releasing the the-
atrical version. From this perspective, the producer’s
base of the Nash bargain equals to the profit he ob-
tains through releasing the theatrical version, which is
pr (1 —6rp). The distributor’s base of the Nash bar-
gain still equals to 0.

max 5 (] F — prr (1= 00p))*(mp —0)' 0

= max ;7 (C)°(dpw(1 — fz0) — C)1°

The equilibrium price of copyright which maximise
the global profit can then be obtained.

adgr,
4

C* =

The profit of the online distributor, the profit of the
producer, the demand of H and the demand of L are
as followed under the equilibrium price of copyright.

Profits of the players:

* qu % (1 — ()t)qu
WEB = - C* = —
* qH % qH adqr,

Demand of the products:

1 1
1—9LB=§, 1_9L0:§
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Notice that the distributor’s profit is always positive.
The copyright is of positive correlation with the bar-
gain power of the producer, and the profit of the online
distributor is of negative correlation with the bargain
power of the producer.

2). s=1

Under the case that s = 1, the producer offers the
product line L/H.

o g
= (qu — dqr)(4qm — dqr) - qr(qu —dqr)
8qH 74qu ’ 4qH72qu
cpEe__dan  3dp
LH 4 8  32(2qm —dqy)
d 3
S - +C,
32(2qH g qu)
* qu (qu)
bl = ___ 72
"LH T 96 T 16(2qm — daz)
[ ] t—l
e g (0L f — par (L= 0om))* (m P — 0)'°
= max ;7" (C)*(dpr(Orm — Oro) = €)'~
o — @dar(qn —dqr)

16gn — 8dqr

from which, we could then obtain the equilibrium
prices, demands and profits.

Case 2: Online distributor v. Producer +
Exhibitor (Revenue Sharing)

Case 2 is the situation when producer and exhibitor
are integrated and they bargain with online distribu-
tor over the revenue sharing rate rather than one-time
buyout copyright. In every online movie sold, the pro-
ducer gets b and the online distributor gets pr, —b. The
process of bargaining is the same as case 1.

1).s=0
[ ] tO
Y
PH 2 ) PL 9
pe _ 9H (qr —b) p _ dlgr — b)?
=—+4+db—=, 7wrp=———
LBy 2qL, LB 4qr1,
L] t_l

mex ;5 (rLF — par(1 = 005)) (D — 0)'°

PED, 5 (qL —b) ., dlgL —b)* | _
=max;» (db « «
s 2 a0 =Py A0

aqr,
b* = —
2

from which, we could then obtain the equilibrium
prices, demands and profits.

2). s=1

Under the case that s = 1, the producer offers the
product line L/H.
e 1o

_ d?q3 + 6dbqy + Aq3; — 2d?bqr, — 6dqrqr

p
& 8qn — 4dgr,
_qr | 2bqum —qu4qL
pr="o+
2 4dqu —2dqL
[ ] t_l
max ;7 (w[f; —pr (1= 00)* (P — 0)'

= max 5 (db(01. —010))* (d(pr.—b) (Or1s —010))'

aqr,
b* = —
4

from which, we could then obtain the equilibrium
prices, demands and profits.
Case 3: Online distributor v. Producer v.
Exhibitor (Copyright)

Case 3 is the situation of one-time buyout copyright
and two independent distribution channel: theatrical
channel and online channel. Under Case 3. the pro-
ducer has to bargain with the exhibitor and distributor
separately. Suppose the payment method of theatrical
version is settled as revenue sharing. The time line of
the negotiation is as followed.

t_o — 11 — g — 1,

where t_o: Producer bargains with the the exhibitor
over the revenue sharing rate a; t_1: Producer bargains
with the online distributor over the pricing of copyright
C; to: Exhibitor sets pg, online distributor sets pr,, and
H is released; ti: L is released.

1). s=0
o tg

Exhibitor sets py in order to maximise 7F, =
(pg —a)(1 —0rp). Online Distributor sets py, in order
to maximise 775 = dpr(1 — 019) — C. The produc-
er’s profit is determined through bargaining, which is
785 = a(l — 0rp) + C.The price of both versions and
the profit of all the players are as followed

g ta _qL

PH = 2 7pL_?

- (qu —a)? - dqr

WEB:@T’ WEB:T*C,
2

pr_%_ T~

TLB = 5 QQH+

o t_4

Producer would bargain with the online distributor
to set the pricing of the copyright C, C' € (0,dpr(1 —
010)) in a Nash bargain. « represents the relative bar-
gain power of the producer, @ € (0,1). Under the as-
sumption that online versioning is a must option, the
producer would still release the online movie regardless
that the copyright approaches to zero, and the produc-
er could still get the profit of releasing the theatrical
version through the negotiation in ¢_5. From this per-
spective, the producer’s base of the Nash bargain e-
quals to the profit he obtains through the bargaining
of t_o, which is a(1 — 0rp). The distributor’s base of
the Nash bargain still equals to 0.
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P,D o —«
max P2 (nf s — a(l — 015)) (P — 0)'

- L5 (C)(dpr(1—00) — C)1 =

The equilibrium price of copyright which maximise
the global profit can then be obtained.

adqr,

C:4

Notice that the copyright is of positive correlation
with the bargain power of the producer, and is al-
ways positive, which implies that the bargain would
sustained.

o t_o

Producer bargains with the exhibitor in order to set
the revenue sharing rate a. [ represents the relative
bargain power of the producer to the exhibitor, 5 €
(0,1) in a Nash bargain. Under the assumption that
releasing online version is a must option, the producer
would always bargain with the online distributor and
gain the copyright. Hence, the base of the producer
equals to the profit he could gain during the bargain

with the online distributor in ¢_1, which equals to C* =
adqr,

. The exhibitor’s base during this Nash bargain
equals to zero.
P.E _
max jp (mpp — C*)(nfp —0) 7 =
(g — a)?
4qn

P,D

max 5 (a(l = 015))*( )

The equilibrium revenue sharing rate a which max-
imise the global profit can then be obtained.

o = Bau
2

The prices of both versions, the profit of the online
distributor, the profit of the producer, the demand of
H and the demand of L are as followed under the e-
quilibrium price of copyright.

Prices of the products:

_qu(2+B) qr
PH= """

Profits of the players:

LB — 4 - 4

. 2 - B)?
mip = (pu —a*)(1 —0rp) = s T A)

. 2 — ad,

Demand of the products:

1—0rp =

N | =
~l®

1
1—9L0=§

Notice that the revenue sharing rate between pro-
ducer and exhibitor is of positive correlation with the
bargain power of producer. The profit of distributor is
of negative correlation with the bargain power of the
producer. And the classification of consumer is as ex-
pected.

2).s=1

Under the case that s = 1, the producer offers the
product line L/H. The process is the same as case 3a.

[} to
_qu | 2aqy — 643 _qr(a+qy —dqr)
PH=F T PL=
2 gy — dqr, 4qp —dqr
B dqr(a+qu —dqr) — (2aqu — 64%)
mrg = (1+ -
(4qm — dqr)(qm — d2qL)
2qy 2aqm — 6
— M y(2gy — q + 20
qr —dqr, )Can 4qg — dqr,
D7 _ dqr, a?  dg(4a — 3dqr)? 3
LB 16 9(qy —dgn)  48(4qm — dqr)?
1 @ dzq% B aqu> _C
4qg —dqr, " 9 8 2

pe qr(a®d — 2adqy) + 2aq%, — 2a’qy
T =
LB (g — dqr)(4qm — dqr)

+C

[ t—].

P,D o —a
MaX LH (g — a(l = 0pm))* (7D — 0)!

= max 737 (C)* (dpr(Or — O10) — €)'~

adqrqr(a+ qu — dqp)?

o =
(g — dqr)(4qm — dqr)?

[ ] t_2
max 7 (] — C*)*(mwpyy —0)'
= mgxf}?(a(l —0.w))*((pg — a)(1 —0pm))'
ot — Bau(qa — dqr)
2qu — dqr,

adqrqr(qu — dqr)(2qm + Bam — dqr)?
(d?q3 — 6dquqr, + 8q%)?

from which, we could then obtain the equilibrium
prices, demands and profits.

Ccr =

Case 4: Online distributor v. Producer v.
Exhibitor (Revenue Sharing)

Case 4 is the situation of the revenue sharing and
two independent distribution channel: theatrical chan-
nel and online channel. Under Case 4. the producer
has to bargain with the exhibitor and distributor sep-
arately. The payment method applied by the producer
and the online distributor is revenue sharing. Suppose
the payment method of theatrical version is settled as
revenue sharing. The time line of the negotiation is as
followed. The bargaining process is the same as case 3.

1).s=0
o 1o
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_gqguta _qL+b
pH 2 ) L — 2
Wf; _ (QH - a)2 aDr — d(‘]L - b)2
dqg P 4qr,
s =a(l— qH+a)+db(1— q“Lb)
qH 2qr,

o t_1

P,D o —a
max p (nip —a(l—0rp))*(nfz —0)!

= max ' (db(1 = 610))° (d(pz — b)(1 = Bz0))'

L] t_2
max ILD}E(WEB —db(1 = 0L0))* (7 — 0)' 7

) (Ui

P,D
=max;n (a(l —
p 5 (al Aqn

a* = Pan
2
from which, we could then obtain the equilibrium
prices, demands and profits.
2). s=1
Under the case that s = 1, the producer offers the
product line L/H. The process is the same.

[} t[)
qu(2a + 2qg + bd — 2dqr)
PH =
4q — dqg
_ 3quqr — aqr — 2bgn
pPL =d4L —
4qm —dqy,

B (2qir — 2aqp + adqr, + bdgy — 2dqmqr)?
(qu — dqr)(4qm — dqr)?
o d*q} (aqr, — 2bqr + qrqr — dg} + bdgyr,)*
qr(qm — dqr)(4qu — dqr)?

[ ] t_l

P,D « —«
MAX 1, f (g —a(l —0om))* (7 Py — 0)!

= max L (b — 010))*(d(pr, — b)(0rm — Oro))

aqr(a+qg —dqr)

b* =
4qg — 2dqy,

[ ] t_2

max 777 (] — db(0rr — 020))* (nfy — 0)'~°

= max T (a1 = 0Lm))*(wF )t
o _ Bhau(k = d)(8k — 4d + ad)
= 2(3k2 + 242 — 8dk — adk)

afdkqr(2 — a)
842 — 4d(Sk + ok) + 32K

b*_%_o‘kQL(Q_ﬁ) _
D) 8k — 4d

from which, we could then obtain the equilibrium
prices, demands and profits.

4 Conclusions

This paper finds out that when s = 1, and the pro-
ducer and the exhibitor act as an integrated player, a
Pareto optimal strategy could be achieved under the
payment method of revenue sharing rather than one-
time buyout of copyright. However, when s = 0, there
is a conflict between the payment method applied by
the distributor and producer. Distributor prefers rev-
enue sharing, while producers prefers one-time buyout.
The global profit is increased under the one-time buy-
out method when s = 0. This is because when ap-
plying one-time buyout method as payment method,
the distributor would set lower price. The copyright is
considered as sunk cost, and it would not influence the
pricing strategy of the distributor. In contrast, when
applying revenue sharing as payment method, the dis-
tributor would set higher price in order to compensate
the cost of copyright. When s = 0, the increase of the
demand makes up for the decrease of the price, and the
global profit of online movie distribution is increased
under the payment method of copyright. The most
complicated case is that when s = 1 in a vertically-
separated industry. The exhibitor’s profit is decreased
when applying the payment method of copyright. The
profits of distributor and producer are determined by
the input parameters. Through numerical examples, it
could be demonstrated that at most time, the distrib-
utor’s profit is decreased when applying the payment
method of one-time buyout copyright.

Possible extensions could be achieved by consider-
ing the situation when s € (0, 1), taking the possible
gaining through advertising online into consideration,
considering the determination of the product quality,
as well as by considering the existence of the DVD dis-
tributor.
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