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1 Introduction

Most nations regulate advertisements in the broadcasting industry (Anderson (2007)). There are restric-
tions on both the length and content of advertisements. Length restrictions are widespread in developed
nations, with the exception of Japan and the US. It is not obvious whether length restrictions on adver-
tisements are harmful to consumers. Advertisers on TV programs would like to communicate with their
potential customers who are watching the programs. Those communications stimulate consumption and
can benefit social welfare. TV viewers, however, would like to enjoy the program content without com-
mercial interruptions. Those interruptions are harmful from the viewpoint of welfare. It is this trade-off
that we investigate here. Especially, we take into acceatftregulationof the length of advertisements

in the Japanese broadcasting industry.

In the Japanese broadcasting industry, there exists a policy of self-regulation (called “Jisyu-Kisei” at
Japanese) on the length of advertisements although length restrictions are not officially imposed on TV
programs as they are in the US. To explain this self-regulation, we mention the basic composition of adver-
tisements in television. In general, a television or radio advertisement is calleahercial messag€M).

TV programs are funded by the fees obtained from CMs. In Japan, CMs are distinguished bepaten “
CM" and “time CM” A spot CMis an advertisement during a station break and is usually broadcasted
for 15 seconds. Aime CMis an advertisement by a sponsor of a TV program. The National Association
of Commercial Broadcasters in Japan (NAB) has imposed maximum lengths of time CMs depending on
the length of the TV prograrh.For example, if the length of a TV program is greater than 5 minutes and
less than 10 minutes, the maximum length of all advertisements in total is 2 minutes (see Table 1). This
guideline is self-regulated by the Japanese broadcasting industry.

Before we explain the model structure in this paper, we briefly describe the broadcasting industry
in Japan (see Fig 1). Sponsors (private and/or public firms, etc.) offer broadcast advertisements to a

platform and they pay fees for their advertisements to the platform. The platform produces the program

1The NAB is a private non-profit organization whose membership consists of 201 commercial broadcasters in Japan. It was
established as a voluntary organization on July 20, 1951, by 16 commercial radio companies. The NAB has been a non-profit
incorporated association since April 21, 1952. Its membership now comprises all terrestrial radio and television broadcasters as
well as some satellite audio and television broadcasters (this information is available on the NAB website, http://nab.or.jp/).



The length of a TV program The maximum length of all advertisements in total
5 minutes 1 minute
10 minutes 2 minutes
20 minutes 2.5 minutes
30 minutes 3 minutes
40 minutes 4 minutes
50 minutes 5 minutes
60 minutes 6 minutes

Table 1: The criteria imposed by NAB for advertisement length

with the advertisement feésThe platforms supply TV programs to consumers. The advertising fee often
depends on the time the program airs, the length of this advertisement, the expected number of viewers
of the program, and so on. Platforms often take the following position on self-regulation: “In the absence
this self-regulation, consumer welfare will diminish because the length of advertisements per program
would rapidly increase. This self-regulation can be a beneficial commitment not to increase the length of

advertisements.” We consider whether or not this claim is plausible.

Platforms

Viewers (Consumers)

Figure 1: The image of this market.

We present a theoretical model to discuss how self-regulation in a free-to-air broadcasting industry
affects the quality of TV programs, consumers, and social welfare. Basically, we follow the model setting

in Gabszewicz et al. (2001, 2004). We incorporate self-regulation and heterogeneity of consumer pref-

2In Japan, intermediaries (advertisement agencies including “Dentsu” and “Hakuhodo”) usually coordinate the transactions
between sponsors and platforms.



erences for advertisements into the model used by Gabszewicz et al. (2001, 2004). The model setting
is as follows. Consumers are distributed on a line segment as in Hotelling (1929). Two platforms are
respectively located at one of the edges in the line segment. The location of each consumer represents
his/her preference for the platforms. Each platform determines the quality of its program and the length of
advertisements. Those two factors respectively generate additional gains and losses for consumers. Each
platform incurs costs to improve its TV program. An increase in the length of advertisements on a platform
decreases the number of viewers. Some consumers take into account only the quality of TV programs or
only the length of advertisements in each platform. That is, there are three types of consumers; those
who take into account (i) quality and advertisement, (ii) only quality, and (iii) only advertisement. The
revenue of each platform is proportionally correlated to the total number of viewers times the length of the
advertisements (Gabszewicz et al. (2001, 2004)). The maximum advertisement length in each platform is
taken to be the maximum allowed under self-regulation. The platforms set the level of self-regulation so
as to maximize their joint profits.

We show that self-regulation always reduces consumer welfdfe also show that it improves social
welfare only if per-advertisement revenue is not small and the cost parameter of quality investment for
TV programs is small. Under these necessary conditions, each platform excessively engages in quality
investment if they did not impose self-regulation. Self-regulation works as a credible commitment not to
invest more. This limits the quality investment costs, although the benefits to consumers decrease. The
former positive effect can dominate the latter negative one. We also show that the advertisement regulation
imposed by a benevolent regulator can decrease consumer welfare even though it improves social welfare.

The study of advertisement in broadcasting industries has been extensive in the past ddcatle.
of these contributions focus on the combination of advertisement and horizontal product differentiation
among private platforms in two-sided markets: Gabszewicz et al. (2004) study relationship between
program substitutability and the degree of advertisement aversion; Anderson and Coate (2005) consider

whether or not the advertisement level is socially optimal; Gantman and Shy (2007) focus on the effects of

3An extended setting shows a slightly different result.
4See the comprehensive surveys by Anderson (2007) and Anderson and Gabszewitcz (2006) about advertisement in the media.
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the improvement in advertisement quality. Peitz and Valletti (2008) compare the levels of advertisement
intensities and program differentiation under pay-tv and free-to-air; Crampes et al. (2009) consider the
effects of advertisement on entry in the media industry. @wmzzMaestre and Martez-&nchez (2010)
consider the role of a publicly owned platform and program quality in the free-to-air broadcasting industry.
Gonalez-Maestre and Madrtez-Snchez (2011) consider the role of the endogenous choice of quality
programs in a mixed duopoly market.

In the context of adverting regulation, Anderson (2007) consider the regulation of television advertise-
ment by public authority. Sthmeier and Wenzel (2010) study the effects of symmetric and asymmetric
advertisement regulation (advertisement cap) on competition for viewers and advertisers in a duopoly
framework where a public and a private broadcaster compete. While those papers consider a regulated
advertisement level that is a maximizer of social welfare, we focus on the self-regulated advertisement
level, in which this level is a maximizer of joint profits among platforms.

The rest of the paper is organized as follows: Section 2 presents a model and the main result. Section

3 extends the basic model; we allow consumers to not watch TV programs. Section 4 concludes the paper.

2 The model with various types of consumers

We assume that two platforms are each located at one extreme of the linear market of length 1. In this
linear market, there exist tree types of consumers (see Fig. 2). Each consumer can choose either platform
1lor2.

We define each type of consumer as follows.
Type 1: There are consumers indexedy [0, 1] and distributed uniformly along the linear market. The

mass of consumers is 1. The utility of consurrérshe or he watches platforive {1, 2} is given as

1+ gp — kag —tx if i = 1,

u(qlaa'lvx):{ u_|_q2_ka2_t(1—X) |f|:2,

wherep is a positive constant and sufficiently large (this assumption ensures that each consumer chooses
one of the platforms)gq; is the content qualityof platformi, g is the volume of advertisemerandt

representthe degree of substitutabilityetween the two platforms. We assume thiata constant positive
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real number and thdt is the parameter representing ttisutility per unit of advertisemerdnd is a
constant positive real number.

Type 2: There are consumers indexedyoy [0, 1] and distributed uniformly along the linear market. The
mass of consumers & We assume thakt, is a positive real number. The utility of consunyeif (s)he

watches platfornmi € {1,2} is given as

O (p—ka-ty iti=1,

Type 3: There are consumers indexeday [0, 1] and distributed uniformly along the linear market. The
mass of consumers /&,. We assume tha, is a positive real number. The utility of consunzf (s)he

watches platform € {1,2} is given as

. B u+q1_tz |f|:l,
U(q,,Z)—{ u+q2_t(1—z) if i =2.

Consumers in Type 1 get (dis)utility from both the quality of the program and the volume of adver-
tisement, consumers in Type 2 get (dis)utility only from the volume of advertisement, and consumers in

Type 3 get utility only from the quality of the program.
Py Py

Type 1 Tn D=1
Type 2 / Ya D=\,
Type 3 ; Wq D=2,

0 1

Figure 2: Image of this model

We begin to calculate each location of indifferent consumers with respect to each type. The location

of indifferent type 1 consumers, is given as,

t+q1— 0 — kag + kap

Xn(a1,82,01,02) = o (2.1)
The location of indifferent type 2 consumeys, is given as,
t—ka +k
Ya(ay,a) =~ % 2.2)



The location of indifferent type 3 consumers, is given as,

t+01—0p

. (2.3)

Z4(01,Q2) =

The gross profit of each platform consists of the advertisement revenue. We assume that one unit
of view for advertisement generates the revepua positive constant. This assumption means that the
advertisement market is perfectly competitive (see Gabszewicz et al. (2001, 2004)). The total units of

view for advertisement shown in platforins the volume of advertisement times the number of audiences:

Qi(a1,82,01,0) = a1(Xn(az,a2,q1,02) + AaYa(a1, a2) + AqWq (a1, o2))

Qz2(a1,82,01,02) = a(1—Xn(a1,a2,01,02) +Aa(1—VYa(as,a2)) +Aq(1—Wqg(q1,02)))-

Each platform can improve the quality of its progragn,by investments. We assume that the investment

cost for platformi is gg?, whereg is a positive real number. The profits of platforms 1 and 2 are given by

(a1, 82,0, 02) = yQi (a1, 8,0, 0) — O, (2.4)

(a1, 82, 01, ) = YQ2(a1, a2, 01, G2) — Q3. (2.5)

We consider two cases: (i) the platforms do not self-regulate on their advertisement volumes; (ii)
the platforms impose self-regulation on their advertisement volumes. In the first case, the game runs as
follows. First, each platform simultaneously sets the quality of its proggangecond, given the values
of g (i = 1,2), they simultaneously set the volumes of advertismdi = 1,2). In the second case, the
game runs as follows. First, the platforms determine the upper bouad &f, to maximize their joint
profits. Second, each platform simultaneously sets the quality of its prograifhird, given the values
of g (i = 1,2) anda,, they simultaneously set the volumes of advertismg; [0,a,] (i = 1,2). We solve

the games by backward induction.
2.1 The case of no self-regulation in advertising

We consider a case in which each platform can freely choose the volume of advertising.



In the second stage, given the qualities of their programs, the reaction function of pladerived

by its first-order condition and its optimal volume of advertising are given as

t(1+2a+Aq) + (14 Aq)(ai —0j) +k(1+2a)8

a(@y) = 2k(1+ Aa) ’
a|<q|7qj)* 3k(1+/\a) ) |7J*la27|7éj~

Substitutingg; (i = 1,2) into the profit functions, we solve the optimal qualities of their programs. We

assume that

@ > Y(1+Aq)?/(18Kt(1+Aa)) = ™"

Note that under this condition, the second-order conditions are satisfied with respect to the profit functions.
The reaction function of platfornm derived by its first-order condition and the optimal quality of

platformi’s programg’, are,

qi(q;) = 3ty(1+Aq)(1+Aa+Aq) — ¥(1+Aq)?q;
) 18kt(1+Aa) @ — y(1+Aq)2 ’
. Y(1+Aq)(1+Aa+Aq)

F BK(1+Aa)@

Substitutingg” (i = 1,2) intoa;(g;,q;), we have the optimal advertising volume of platform

. t(1+Aa+Aq)
- K(1+ Aa)

We study the relationship betweegph andA,. We illustrate how the optimal quality of program and

the optimal volume of advertising change when the number of consumers of typechanges.
Proposition 2.1.

() Anincrease iM, (an increase in the mass of Typeonsumers) lowers program quality.

(i) Anincrease in, (an increase in the mass of Typeonsumers) lowers the volume of advertising.

The intuition behind this proposition is as follows. Type 2 consumers only care about the volume of

advertising. An increase in the mass of Type 2 consumers means that consumers become more elastic



with regard to their dislike for advertising. To meet changes consumer taste, each platform decreases its
volume of advertising. As a result, the per-consumer revenue of each platform from advertising decreases
and then the incentive of each platform to engage in quality investment diminishes.

We study the relationship betweghandAy. We illustrate how the optimal quality of a program and

the optimal volume of advertising change when the number of consumers of ThpecBanges.
Proposition 2.2.

(i) Anincrease iMq (an increase in the mass of TyBeonsumers) improves program quality.

(i) Anincrease iMq (an increase in the mass of TyBeonsumers) increases the volume of advertising.

The intuition behind this proposition is as follows. Type 3 consumers only care about program quality.
In other words, those consumers do not take into account the volume of advertising. An increase in the
mass of Type 3 consumers means that consumers become less elastic in relation to changes in advertising
volume. The increase iRq allows the platforms to increase their advertising volumes. As a result, the
per-consumer revenue of each platform from advertising increases and then the incentive of each platform
to improve program quality improves.

We study consumer and social welfare ungeanda*. The entire consumer surpluS$ is the total
consumer surplus for each type. Each consumer surplus of Type 1, Type 2, and Type 3 is de@G&ed as

CS, and,CS§,, respectively. Each consumer surplus is calculated as:

X, 1

CS = u+ [ (6 —kai~t7oz+ L (6 —kas —t(1—2))dz (2.6)
Ya 1

cs - /\a<u—/0 (ka’£+tz)dz—/y*(ka§+t(1—z))dz>, 2.7)
o L

cs = /\q<u—i—/o (qz—tz)dz+/w(q§—t(1—z))dz>. 2.8)

Note thatCS= (2.6)+ (2.7)+ (2.8). HenceCSis given as

(14 Aa+Aq) (2y(1+ Aq)? — 15kt(1+ Aa) @)

CS = p(1+Aa+Aq)+ 12k(1+2a) @

We callCS' the consumer surplus without self-regulation of advertising.
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The total platforms’ profit§ 7T = 11; + 77;) are given as,

V(14 Aa+Aq)?(18Kt(1+Aa) @ — A (14 Ag)?) .

™= 182(1420)20

We call rt* the total profit without self-regulation for advertising.
We now calculate social welfargy, which is defined as the sum of both platforms’ profits and the

total consumer surplugt* +CS':
W*=m+CS.

We callW* social welfare without self-regulation for advertisement.
2.2 The case of self-regulation for advertisement

We consider the case in which the volumes of advertisement are regulated by the programmers. We
assume that the volumes of advertisement must be lower than or ecajal\ée first solve the case by
assuming thad, is binding for the platforms in the third stage. After we derive the full game, we confirm
the condition in whicha, is really binding in equilibrium.

We suppose tha; is binding for the platforms in the third stage. Anticipating the third stage outcome,
we determine their respective qualities. The first-order condition of platfamith respect tay, and the

outcome are given as:

y(1+Ag)ar —4teg
o —

ay(1+A
0 — qi:W. 2.9)

Given the quality of programs, we derive the optimal self-regulated advertisementdgvelhe joint

profits are given as

av(1+Aq)>2_

a; is given as

. 42(1+ Aa+Aq)@
B y(1+Aq)2
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We consider the condition such that #feis binding for the platforms. This condition means that the
advertising level without self-regulation is higher than that with self-regulation. Thus, we consider the

region of@ such thae* — & > 0. The region is given as

y(14Aq)?

< i -

In this region, the optimal quality of the program under self-regulation for platfocfpis given as,

. tI4+Aa+Aq)

qll' - 1+)\q N
We state how the optimal qualities of programs and the volumes of advertisement change when each
type of consumers increases. We omit the proof because the proof can be shown by using the previous

method.
Proposition 2.3.
(i) Anincrease iM, (an increase in the mass of Typeonsumers) increases program quality.
(i) Anincrease ing (anincrease in the mass of Typeonsumers) increases the volumes of advertising.
(iif) Anincrease inAq (an increase in the mass of TyBeonsumers) decreases program quality.
(iv) Anincrease in\q (an increase in the mass of Typeonsumers) decreases the volumes of advertising.

The properties of this proposition are quite different from those of the previous two propositions. We
summarize the two propositions in Table 2. We explain the mechanism behind this proposition.

They cooperatively determine the upper boundyoéit a;. In other words, they do not compete in
the advertisement levels. This implies that the demand of Type 2 consumers for plaifofired at
Aa/2 (i =1,2) under all quality and advertisement levels. An increask ijust enhances the demand of
consumers for both platforms. Because the demand of Type 2 consumers is fixed by their self-regulation,
they have an incentive to raise the regulation leygper consumer advertisement revenue). The increase

in & enhances the incentives of both platforms to improve the qualities of their programs.
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Increase in type 2 consumerdncrease in type 3 consumers
a I (Prop.2.1k)) T (Prop.2.2i))
a T (Prop.2.3i)) | (Prop.2.3i))
ol I (Prop.2.1X) T (Prop.2.2.X)
Oir T (Prop.2.3X) ' (Prop.2.3.i))

Table 2: Summary of Propositions 2.1., 2.2., and 2.3.

This mechanism does not work in casiég @nd {v). Type 3 consumers do not take into account the
upper bound of the advertisement lewal, In other words, the self-regulation does not affect the choices
of those consumers. An increaseAgjust enhances the demand of consuemrs for both platforms. To
meet this demand expansion, they would have a high incentive to enhance the qualities of their programs
if they did not impose the upper bound of the advertisement level. They anticipate that the demand
expansion does not expand tiaéal demand for their programs. From the viewpoint of their joint profits,
the aggressive efforts to improve their program qualities have only a cannibalization effect on their profits.
To mitigate their aggressive incentives, the platforms lower the upper bound of the advertisemeait level,
The decrease ia; diminishes the incentives of both platforms to improve the qualities of their programs.

Underg < y(1+Aq)?/(4kt(1+ Aa)), platformi’s profit is given as,

= t2(1+Aa+Aq)%Q
' (1+Aq)?

Profitability of self-regulation ~ We check the condition under which self-regulation is profitable for the

platforms,ri; — 1t* > 0. A simple calculation leads to the following inequality:

<3_ \/§> V(1+/\q)2 —-non
12Kt(1+ Aa) LA

Q<

Note that, (E”O” < (E That is, a binding constraird < a; does not always improve the profits of the

platforms. We assume that the following condition is satisfied with respegticoughout this section.

qonon< (p< qonon.

5¢"°" means that this region f differs from region ofp in section 3.
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We calculate the consumer surplus with self-regulation. Substitafirandg;; for (2.6), (2.7), and

(2.8), and summing to those, we have

t(1+Aa+Aq) (3Y(1+ Aq)% — 16kt(1+ Aa) @)
4y(1+Aq)? .

CS = (1+Aa+Aq)u+

The total profit of the platforms with self-regulation is given as,

2(14+Aa+Aq)%@
(1+Aq)?

2t
=
As a result, social welfare with self-regulatiolMié = CS + 77°.

N t(1+Aa+Aq) (3Y(1+Aq)? — 8t(2K(1+ Aa) — Y(1+Aa+Ag)) @)

2.3 Self-regulation vs. no self-regulation

We compare between the consumer surplus with self-regulation and that without self-regulatii@ 3 et

beCS —C$. A simple calculation leads to the following proposition:

Proposition 2.4. ACS is a positive. Thus, the consumer surplus without self-regulation is higher than

that with self-regulation.

Self-regulation reduces the costs incurred by watching advertisements. This is beneficial. Because
self-regulation in itself does not expand ttw¢al demand for programs, the benefit is not so strong. On
the other hand, it reduces the incentives of the platforms to engage in quality investgjents(). The
latter negative effect dominates the former positive one.

We compare the difference between the social surplus without self-regulation and that with self-
regulation. Note that the profit of each platform under self-regulation is higher than that under no self-

regulation ing € (¢"", @™"). Let AW beW* —W*. We characterize this difference fyandg.
Proposition 2.5.

(i) FO<y<1Ik(1+Aa)/(14+Aa+Aq), AW is positive.

(i) If 11k(1+2Aa)/(1+Aa+Aq) <V
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(@) If """ < @ < ¢*, whereg" is the minimum solution such th&tW = 0, AW is negative;

(b) If * < @ < @°", AW is positive.

The self-regulation improved social welfare compared with non-self-regulation wHemwas not
small andp was small enough. This is because each platform excessively engages in its invesgnent if
small enough. Self-regulation controls their overinvestment problem. This is beneficial from the viewpoint
of social welfare. Note that the overinvestment problem is not so seriouswikemall enough. A small
y means that per-viewer revenue is small. This implies that the returns from quality investments are small.

That is, under a smaljl, the platforms do not have strong incentives to engage in quality investments.
2.4 Comparison of social welfare: self-regulation and welfare maximization

We consider the volume of advertising that maximizes social welfare. In this case, the platforms must
choose the advertising levels determined by a benevolent government. To solve the optimal volume of
advertising, we calculate the equilibrium quality levels of their programs given the regulated advertising

levels (defined it byag). The optimal quality of each progragi*(a) is given by

G (ag) = T ae

We substitute the optimal quality intg, /%, andCS Let the social welfare function be denoted as

W(ag) = i + &+ CS where

W(ag) =1m+m+CS

agy (82¢(1+ Aa+Aq) — V(1+Aq)2ag)
_ e

—t2(1+Aa+A 1+ Ag)2 —4kt(1+ Aq
+<1+Aa+Aq>u+< L+ Aa+Aq) 93 (M1 + 2g)" — Akt(1+ )“’)>.

4t
We evaluatesg” € argmaV(ag). Letag be the optimal volume of advertising. Differentiatiig(ag)
with respect tag, and solving the derivative with respectapwe have:

o E(—AKt(1+22) 04 Y (1+A)? +4t(1+Aa+Aq)0))
% = V2(11 Aq)2 '

From the result, we have the following proposition:

14



Proposition 2.6.
(i) If y<(k(1+2a))/(14Aa+Aq), 85" is higher than &.
(i) If y> (k(1+2a))(1+Aa+Aq), & is lower than 4.

Wheny is small, per-unit revenue is small. The incentives of quality investments are weak. The
benevolent government has an incentive to encourage the platforms to invest more. A higher aglue of
is a way to increase per-unit revenue from advertisement.

We considelCSat ag*. Substitutingag™ for (2.6), (2.7), and (2.8) and summing up the results, we
can derive the consumer surplus (denote€By). We compar€§ with CS™, leading to the following

proposition:
Proposition 2.7. CS™ is higher than CS

The benevolent government takes into account not only the total profit but also the consumer surplus,
although the platforms take into account only their profits when they self-regulate. The former objective
fixes the distortion of self-regulation.

We compare the difference between the profits of the platforms in the cases of self-regulation and

welfare-maximizing regulation.
Proposition 2.8. " is lower thanrt'.

This result is just the flip-side of the previous proposition. From the propaositions, the self-regulation
of advertisement by the platforms improves only their own profits.
2.5 The comparison between social welfare in the absence of self-regulation and that in
welfare-maximizing regulation
The consumer surplus is lower under conditions of self-regulation than under those with welfare-maximizing
regulation. This begs the question. Is welfare-maximizing regulation is better for consumers than no regu-
lation? We compare the difference between the consumer surplus under welfare-maximization regulation

and that without regulation. The result leads to the following proposition:
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Proposition 2.9.
(i) F5(1+2a)k/(2(1+2Aa+Ag)) <y,CS >CS™.
(ii) I 49(1+ Aa)k/(22(14+Aa+Aq)) <Y <5(14+Aa)k/(2(1+Aa+Aq)),

(@) if "< @< ¢*,CS >CS™;

(b) if ¢* < @ < ™", CS < CS*, whereg* is ¢ such that CS= CS™.
(iii) 1f y<49(1+Aa)k/(22(1+Aa+Aq)), CS < CS™.

This is related to the explanation for Proposition 2.6. Whénsmall, per-unit revenue is small. The
incentives to improve quality are weak. A benevolent government has an incentive to encourage platforms
forinvestments. A higher value af is a way to increase per-unit revenue from advertising. This improves

the consumer surplus.

3 Consumers have outside options

We consider the case in which some consumers have outside options. There are two types of consumers
who can choose not to watch TV programs. In this market, there are three types of consumers (see Figs.

3 and 4).

F"l P,
|

P
TypelVW % ,,,,,,,,,,,,,,,,,,,,,, D=1 ) . '1‘vpe1—z§ N D
0 Yi

0 Tn 1

I
>

Figure 3: Demand of Type 1 Figure 4: Demand of Type X i

Type 1 consumers are the same as those in the previous section. We introduce two types of consumers
that were not considered in the previous sections. We call those types ‘“Tyge=-1,2). Type 1iis
formally defined as follows.
Type 1-i: There are consumers indexed W& [0, ) and distributed uniformly along the ‘half-line’ as

depicted in Figure 4. The mass of consumerk.iF his is a positive real number. The utility of consumer
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y;i if she or he watches platforire {1,2} is given as
u(ai,a;,yi) = v+q — ka —ty;,

wherev is the reservation utility for watching a program but is not large. If her or his utility is negative,
she or he does not watch progranwe consider the location of indifferent consumerssuch that either

watching platform or not watching platform is indifferent:

V40 —ka
=

Xn is the location of indifferent Type 1 consumers such that watching either platform 1 or platform 2 is
indifferent. Hence, the total units of view for advertising shown in platforsthe volume of advertising

times the number of consumers:
Qu(as,@2,01,02) = ai(Xn(a1,a2,01,02) +Aya(a,t)),
Q2(a1,82,01,02) = @x(1—Xn(a1,82,01,02) +AYy2(az,0p)).

Therefore, the profits of platforinare given by

75 = YQi(ay, a,q1,0p)-
3.1 The case without self-regulation for the volume of advertising

We consider a case where each platform can freely choose a volume of advertising.
We begin to calculate the equilibrium qualities of programs and the volumes of advertising in this

market. Given the qualities of their programs, the first-order condition of platfasm

 2AVHt+(14+2)0)g —q; +ky
&= k(11 A) '

Each volume of advertisement is as follows:

(3+4A)(t+2vA) + (148X +8A2)q — (1+2A)q;
k(3+16A +16A2) ‘

a(gi,qj) =

17



We now consider the situation in which each platform can improve the quality of its programs. We assume
that the investment cost of platforinis @g?, whereg is a positive real number. The profit of platfoiris
as follows:
T8(0h, O) = YQi(@i(a1, G2), @) (01, G2), 1, ) — @, 1, ] =1,2, j #i. (3.1)
We assume that the second-order conditions of the platforms are satisfied:

V(1+22) (1482 +822)°
2kt(1+4A)2(3+41)2

< Q.

The first-order condition of platformis

Y(1+2A)(148A +8A2)((3+4A)(t+2Av) — (1+2A)q;)
2kt(1+4X)%(3+42)20—y(1+2A)(1+8A +8A2)2

ai(g;) =
The optimal quality of platforn, g, is

. Y(1+2A)(t+2vA) (1+8A +8A2?)
4 = (K11 41)2(314A)p—yA(1+2A) (1+8A +8A2))"

Hence, the optimal advertisement volume of platforay, is given as

. t(1+4A)(3+4A)(t +2vA) @
& T k(114223142 )@—_yA(1+2)) (11 8A 1 8AD)’

Note that we use the same symbol as in the previous section for the optimal program quality and the
volume of advertising.
Undera andd’, y; is given as

(1+42)(3+4A)((1+2A)v—t)@+y(1+2A) (1+8X +8A?)

2
W = T k(1141 )2(3+ 40 )9 — yA(1+ 21) (118 1 8A2))

Note that there exist Typeileonsumers who watch platforify; > 0) if v>t/(1+2A).
We study the welfare properties undgranda*. The consumer surplus of Type 1 (respi) is denoted

asC§, (resp.CS). Each consumer surplus is calculated as

c CY(1+22)(2t+tA +4vA) (1484 +8A%) —kt(1+4A)(3+4A)(8Av+ (5+4A)t)@ 30
$ = 4(Kt(1+4A)2(3+4X)p—yA(1+2X) (1+8X +8A2)) - (32
C%:t(y(1+2A)(1+8/\ +8)2) 4+ 2k((1+24 )V—t) (3+ 164 + 1642) @)° 3.9

A(Kt(1+4A)2(3+4A)@— YA (1+2X) (1+8A +812))?
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CS =CS§,+Cg (see (3.2) and (3.3)). The total platforms’ profits' = 1y + 13;) are given as,

y(1+2/\)(t+2v)\)2g0(2kt (34161 +1612)%@— y(1+2)) (1482 +8)\2)2)
= )
2(Kt(1+41)2(3+4A)p— yA (1+21) (148X +812))?
We now calculate social welfardy/, defined as the sum of profits and consumer surpllis= CS' + 1*.
3.2 The case of self-regulation of advertising volume

We consider the case in which the volumes of advertising are self-regulated. Hence, we assume that the
volumes of advertising are restricted to comnaprfor both platforms. Each platform chooses only the

quality level of its program giver,. The first-order condition off with respect tay; is given as

OT% _ ay+2ayA —4qte

oq 2t

0. (3.4)

Solving (3.4) with respect tq;, we obtain, forii = 1,2,

_ayd+2d)

4t
Given the qualities of their programs, we solve the self-regulated advertisingdgvel,

. 4t(t+2vA)o
~ 16ktA @+ (1—4A2)y’

We only consider the case in which self-regulation is binding, thais; a*. We have the conditions as

follows.
y(1+2A1)?(34-8A)
Akt(1+4A)(3+47)

p<
We call the region ofp the ‘binding condition’. Under this condition, the optimal qualities of the programs
under self-regulatiorg;, are:

. YA+22)(t+2vA)
&= latrpr (1-4r2)y

We restrict the region ap such thatp satisfies both the second-order conditions and the binding condition

in this section. Thus,

_ y(142)) (1481 +8A2)° y(1+22)2(3+8)) -
= k1141231412 P maran@Erar) ¢
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We calculate each consumer surplus with self-regulation. The consumer surplus of Type 1 (Jesp. 1-

is denoted a€Sn (resp.CSy) in the case of self-regulation.

cs, — L6Kt(t+4A +2vA ) — y(1+24)(3t+2tA +8vA)
n=H A(16KA @+ y(1— 472)) !
(4kt(2AV—t) @+ y(t+V)(1421))?

€S = t(16ktA @+ y(1—4A2)% (3.6)

(3.5)

We denote the consumer surplus with self-regulatio8&s=CS;, +CS,.
3.3 Comparison of welfare: self-regulation and non-self-regulation

We compare the consumer surplus of self-regulation with that without self-regulatiomrA@C8te the
difference betwee@S andCS, ACS=CS —CS. We characterize the relationship between consumer

welfare in the two cases hy.
Proposition 3.1.

() If p< @< @*, ACS is positive, wher@" is the minimum value that satisfiesCSCS. Thus, the

consumer surplus in the case of non-self-regulation is higher than that in the case of self-regulation.
(i) If 9" < @ < @, ACS is negative.

Proposition 3.1 is different from proposition 2.7. If there exist consumers with outside options,
the consumer surplus may be improved by self-regulation of advertising. In the previous section, self-
regulation in itself does not expand thetal demand for the programs. In this setting, self-regulation
expands the total demand for the programs. This is also a benefit to consumers. Because the platforms
aggressively engage in quality investment wigeis small, self-regulation significantly reduces the in-
vestment levels whemp is small. That is, wherp is small, the negative effect dominates the positive
one. Note that, self-regulation does not always reduce the incentives of the platforms to engage in quality

investments.

20



4 Concluding remarks

In many countries, there are restrictions on both the length and content of advertisements. In the Japanese
broadcasting industry, there are self-regulation guidelines (called “Jisyu-Kisei” in Japannease) on the
length of advertisements, although length restrictions are not officially imposed on TV programs as they
are in the US. We theoretically investigate how the Japanese broadcasting indsedfrgegulationof the
advertising length affects consumer and social welfare.

The results and the policy implications are as follows. When all consumers choose a single TV
program (the utility functions of consumers satisfy the standard ‘full-coverage’ condition), then self-
regulation always reduces consumer welfare. It improves social welfare only if the advertisement revenue
of each TV platform is not small and the cost parameter of improving the quality of TV programs is small.
When some consumers have outside options (the standard ‘full-coverage’ condition is not satisfied), the
self-regulation can benefit consumers because it increase the number of consumers who watch TV pro-
grams. The results mean that self-regulation does not work as a useful tool to improve consumer welfare
but does work as a collusive device to maintain the profits of TV platforms. This implies that we need to
inspect broadcasters’ cooperative conduct even when it seems to benefit consumers.

Although the current model does not include competition for gathering advertisers, we can extend it
to that with this kind of competition. That is, we can investigate a broadcasting industry with two-sided
competition ( Rochet and Tirole (2003) and Armstrong and Wright (2007)). Although we expect that this
extension would complicate the analysis, this would give us interesting insights. This is a considerable

future research.
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Technical Appendix

A Proofs in Section 2

Proof of Proposition 2.1

We begin to prove (1). We partially differentiate the optimal quality of a program with respdgtand

get
09 YAq(1+4Aq)
s 6k(1+Xa)20
We prove (2). We partially differentiate the optimal volume for advertising with respegtamd get

oa tAq
e Kitre =2

<0.

Proof of Proposition 2.2

We begin to prove (1). We partially differentiate the optimal quality of a program with respagtaod

get
o 2y+YyAa+2yAq
OAq  6kp+6kAg

We prove (2). We partially differentiate the optimal volume for advertising with respelgt amd get

> 0.

oa t

dAq  k(1+Aa) >0

Proof of Proposition 2.4

CalculatingACS we get

(1+Aa+Aq) (YP(L4Ag)* — 12Kkty(1+ Aa) (14 Ag) 20+ 24k%t% (14 Aa)2¢?)
6ky(1+Aa)(1+Aq)%@ '

If y2(1+Aq)* — L2kty(1+ Aa) (1 + Aq) 2@+ 24K%t%(1+ A5)%¢@? > 0, thenACS> 0.

We focus on this numerator. Note that this numerator is a quadratic functign ©his function is
convex because the second derivative with respegtitopositive. The discriminant is positive. Solving
this equation with respect i, we get the lower roop” as follows:

o 12kty(1+4Aa) (14 Aq)® — V3kty(1+Aa) (1+Ag)?
¢ = 482121+ A,)2 '
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Note that, we have imposed the upper boundpadt ¢"" = (3—\@> Y(1+ Aq)?/12kt(1+ Aa). We
estimate the difference betweghP" andg®. The difference is given as

(V3= VB) n1+2q)2

ANON _ %
-9 k(1) °

As a result, in the imposed region @f the numerator is a positive. We simply illustrate the idea of the

proof (Fig. 5).

This range occurrs
in this region.

[2N_

Figure 5: The image of this proof

Proof of Proposition 2.5
AW is given as

1
18@y (11 A2)2(1 1 Aq)20 "
(14 Aa+Aq) (YA(L4+Aq)*(3K(L+Aa) — V(1+Aa+Aq)) — 18Kty(1+ Aa) (1+ Aq)(2k(1+ M)

— V(14 Aa+Aq)) @+ 36K42(1+ Aa)2(2K(L+ Aa) — Y(1+ Aa+Aq)) ¢°) .
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We focus on the numerator of this fraction. If the numerator is positive, tkhis also positive. Thus,

social welfare with self-regulation is lower than that without self-regulation A(el) be this numerator

A(9) = (1+ Aa+Aq) (V(1+ Ag)*(3K(L+Aa) — V(14 Aa+Aq)) — 18Kty(1+ Aa) (14 Aq)2(2K(1+ Aa)

— V(14 Aa+Aq)) @+ 3622 (1+ Aa)2(2K(1+ Aa) — V(1 + Aa+ Ag)) ¢°)

Note thatA(@) is a quadratic function with respect ¢ The coefficient ofp? is positive if and only if
2K(1+2a)/(1+Aa+Aq) > y. The extreme value ak(@) is ¢ = y(1+Aq)?/4kt(1+ Aa). ¢ is larger than

@"°". Therefore, we have the following lemma:

LemmaA.l. 1. If2k(14+Aa)/(1+Aa+Aq) > v, then A@) is minimized whe = y(1+Aq)2/4kt(1+

Aa). Thus, this function is monotonically decreasinggiee [¢"°", g™,

2. If2K(14A2) /(14 Aa+Aq) < ¥, then K@) is maximized whe' = y(1+ Aq)?/4kt(1+ A,). Thus,

this function is monotonically increasing ine [¢™", ¢"".

We find thatA(¢) is monotonically decreasing or increasing in the imposed regign of
We prove in turn the case ¢1) in proposition 2.5. We begin to consider the case in wiith) is a

convex function. Thus,R1+4Aa)/(14+Aa+Aq) > V. Substitutingp™®" for A(¢), we get
(14 Aa+ A Ky (14 Aa) (1 4+ Ag)*.

Clearly, the equation is a positive. Note thgitis larger than@”"”. By the lemma A.1 if R(1+
Aa)/(14+Aa+Aq) >y, thenAW is positive.

Next, we consider the case in whiélig) is a concave function. Hence, substitutig@" for A(¢),
we have

1
— V(L A)*(~11k+ y— 11KAa + YAa + VAq).

If y < 11K(1+Aa)/(14Aa+Aq), then the above equation is positive. Thereforekifl2-Aa)/(1+
Aa+Aq) <y<11k(1+Aa)/(1+Aa+Aq), thenAW is positive. From those facts, if k{1 + Aa)/(1+
Aa+Aq) >y, thenAW is positive. Therefore, in the region gf social welfare without self-regulation is

higher than that with self-regulation.
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We prove the case @R) in Proposition 2.5. If 1k(1+Aa)/(14+Aa+Aq) < ¥, thenAW is negative at
@"°". On the other hand, when B+ Aa)/(1+ Aa+Aq) < y, AW is positive atp"" and monotonically
increasing ing by lemma A.1. Thus, ap such thatAW = 0, the sign ofAW changes from negative
to positive. Thus, ip™" < ¢ < ¢*, social welfare with self-regulation is higher than that without self-
regulation. Otherwise, social welfare with self-regulation is lower than that without self-regulation. We

illustrate the sketch of proof with simple figures (Figs. 6, 7, and 8).

A A
J

»

o
! /¢¢¢’

Figure 6: X(1+4Aa)/(14Aa+Aq) > v: sketch Figure 7: X(1+4Aa)/(1+Aa+Aq) < v: sketch
of (1) of (1)

A

-
*

|-

Figure 8: X(1+Aa)/(1+Aa+Aq) > v sketch of (2)

Proof of Proposition 2.6

We begin to prove (1). Hence, we show th&t— a* is positive under the condition.
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a*™ —a* is given as,

t(k(1+2a) —y(1+Aa+Ag)  4P(K(1+Aa) — y(1+Aa+Ag)@
ky(1+Aa) V2(1+4Aq)? .

This equation is a linear function gfand a downward slope under the condition. For @nghis equation

is positive. We can similarly prove (2).
Proof of Proposition 2.7

We show thaCS* —C§' is a positive CS™* —C§ is given as

(V(1+Ag)2 — 4Kkt(1+Aa)0)°
4y2(1+)\q)2(p

> 0.

Proof of Proposition 2.8

We show thatt™ — 11" is a negative. The difference betwegti andrt’ is

(Y(A+ 2 — AKt(1+ Aa) ) o
8y?(1+4 Aq)%@

Proof of Proposition 2.9

The difference betwee@S andCS™ is given as follows.
1
12ky?(14 Aa) (14 Aq)%@
x {—y?(1+Aq)*(3k — 2y + 3kAa — 2yAa — 2yAq)

CS-CSs* =

+24kty(1+ Aa) (1+ Ag)*(K— Y+ kAo — yAa — YAq) @
—48t% (14 Aa)?(K— Y+ Kha — YAa — YAq) % } .
The sign of this equation is equivalent to that of the numerator. Hence, we focus on the numerator. Note

that the numerator is a quadratic function with respeap.td_et F(¢) be the numerator. The following

lemma represents the propertyfofy).

Lemma A.2. F(¢) is monotonically increasing or decreasing in the regiompot (y(1+ Aq)?)/(4kt(1+
Aa)).
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Proof. SolvingF’(¢@) = 0 with respect tap, the extreme poinp* of F (@) is given as:

x y(1+/\Q)2
T I A

¢ u

We begin to prove (1) of the proposition. By the lemma, we have the fact that the numerator is
a monotone function in the region gf< (0, (y(1+ Aq)?)/(4kt(1+ Aa)). Note thatg is in the region of
(™", @"°" in this section, ang™®" < ¢*. ThereforeF (¢) is a monotone function for angin[¢™", 1.

Substitutingg"*" into F (¢), we get
1
F (™" = 2—7y2(1+ A (22y(14 Aa+Aq) — 4K(1+Aq)).

If k< (22y(1+Aa+Aq))/(49(1+ Aa)), then the equation is positive. Substitutipd" into F (), we
have
= 1

F(@"") = 3V (1+Aa) (2V(1+Aa+ Ag) — BK(1+ Aa)).

If kK< (2y(1+2Aa+Aq))/(5(1+ Aa)), then the equation is positive.

F(¢"°") andF (¢"°") are positive if and only ik < (2y(14Aa+Aq))/(5(14Aa)). Becausé (@) is a
monotone functionCS > CS™ if kK < (2y(1+Aa+Aq))/(5(1+ Aa)).

We prove, in turn, (2) of the proposition. Next, (By(1+Aa+Aq))/(5(1+Aa)) <k < (22y(1+Aa+
Aq))/(49(1+ Aa)), F () is positive in the region ofg"®", ¢**) but is negative in the region ¢, (E”O”),
where @™ is ¢ such thatCS' = CS™. Thus, ifkis in ((2y(14+ Aa+Aq))/(5(1+ Aa)), (22y(1+ Aa +
Ag))/(49(1+Aq))), thenCS > CS™ in the region of ™", ¢*) andCS' < CS™* in the region of ¢*, "N,

We lastly prove (3) of the proposition. In the casekaf (22y(1+Aa+Aq))/(49(1+ Aa)), F(@) is

negative in the assumed region@fThereforeCS < CS™.

B Proofsin section 3

Proof of Proposition 3.1

We begin to prove the case of (1).
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ACSis given as
1

ACS =
<4t (y— 4yA2 -+ 16ktA @)% (—yA — 10yA2 — 24yA3 — 16yA4 4 3kt -+ 28KtA @+ BOKEA 2¢0+ 64ktA 3(p)2>

((t+2vA)?

X

X (VP(14+21)2 (148X +8A2) —akty(1+21) (3+17) +1642) @+ 8K%t%(1+4A ) (3+41)¢?)

=A(p)

(= VA (1+21)%(1+8A +8A2)
=b
— 2kty(1+24) (—3—221 —38A2+ 3223+ 641*) @+ 8K2A (1+4A)(3+4A)(3+81)¢?)) ).

=b

X

Let b— b’ be B(@). Note that bothA(¢p) andB(¢) are quadratic functions with respect¢o We
can characterizé\CSby the conditions of the signs of bofk(¢) andB(¢), since the denominator and

(t-+2vA )2 are positive. Hence, we evaluate the conditions of the signs ofAfgthandB().

Lemma B.1. The functionA(¢) is monotonically decreasing ip € [@, ¢)].

Proof. When we differentiaté\(¢) with respect tap, we get
—4kty(1+2A) (3+17A + 164 2) + 16k%t2(1+4A ) (3+4A) .

Let the differential coefficient of the first order B&(p). Moreover, the differential coefficient of the

second order of\(@) is
16k%t2(1+4A)(3+4A).

Thus, the second-order condition is a positive. Let the differential coefficient of the second ofdéphe
SolvingA'(@) = 0 with respect tap,

, y(1422) (34172 +16)2)
4kt (3+16A + 16A2)

Note thatg’ € argminA(¢) sinceA’ (@) > 0. Calculatingp — ¢/, we get

3yA(1+2A)
4kt(14+4A)(3+4A)

Thus,p < ¢/. Moreover, sincé\(¢) is convexA(@) is monotonically decreasing in the region@f [
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Lemma B.2. The function Bg) is monotonically increasing ip € [@, @].

Proof. When we differentiat®(¢) with respect tap, we get
—2kty(1+24) (—3— 222 — 3842+ 3243+ 641 %) + 16K%t%A (1+ 41 )(3+4A)(3+81)@.

Let the differential coefficient of first order l8(¢). Moreover, the differential coefficient of second order
of B(g) is
16k%t%A (1+4A)(3+4A)(3+8A).

Thus, second order condition is positive. Let the differential coefficient of second or@etdp Solving

B'(¢) = 0 with respect tap,

v Y(14+21)(—3—-221 —38A2+ 3243+ 6414
8ktA (3+8A) (3+ 164 +16A2)

Note thatg’ € argminB(¢) sinceB’ (@) > 0. Calculatingp— ¢, we get

Y(1+21) (9+ 1261 + 73812 + 233613+ 40000 * + 33281 5 + 10244 6)
8KtA (144A)?(3+4A)2(3+8A) '

Thus, @ > @ . Moreover, sincé(@) is convex,B(¢) is monotonically increasing in the region f [

A

B(¢)

-y

|

\J

Figure 9: Sketch of lemma 3 Figure 10: Sketch of lemma 4
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Substitutingg andg for A(¢), we get

Ao — V2(1+24)3 (1481 +8A?) (1141161 + 47222+ 102413+ 115244+ 5124°)
(@ = (15 41)3(31 41)3 ’
V2(1421)2 (3+ 224 +49A2+3229)

) = - 2(1+4)1)(3+4A)

B

Al

Since a discriminant oA(¢) is a positive sign(A(@)) # sign(A(@)), and convex, there existg € [, ¢

such thatA(¢) = 0.° Let ¢* be ¢*.
Also, substitutingp and(Efor B(@), we get

B0 — V2(1+21)3 (1481 +8A2%) (9+ 147A + 93242+ 29681 3+ 51200 % + 44800 ° + 15361 ©)
(@) = (1541331 41)3 ’
— V?(1+24)% (3+9A +8A2) (3+22) +4012+3213)

Blo) = 2(3+4X) '

By bothB(¢) andB(qE) are positives, and the above lemBi@p) is positive in the region of.

In the region of @, ¢*], bothA(¢) andB(¢) are positives. Thus)CSis positive.
We prove the case of (2). By the logic of the proof for (1), in the regio@b(ﬂ), _] Ais a negative

andB is a positive. Therefore)\CSis a negative.

A(9)
B(¢)

I-S-

Figure 11: Sketch of Proposition 3.1

Bsign(-) maps from the value to the sign. For exampign(5) = +.
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C Comparison of programs quality of non-self-regulation with self-regulation

Proposition C.1. In three types model in section 2, i g; for all ¢ € (¢"", @"").

Proof. We evaluatep such thatf’ = qg;. The@is given as

y(14Ag)?

O k(1A

If ¢ > @, then the difference is positive. Note that the difference betwgamdg; is decreasing function

of @. Since@ s larger thanp™™, for any @ in the region the difference is positive. O

Proposition C.2. In two types of models in section 3

() q; > g forall g € (@, 9).

(i) a7 < g forall p € (¢,9).
Proof. We evaluatep such thaty’ = q;. Theg@ s given as

V(14 2A)(1+8A(1+A))
2Kt(3+4A (5+47))

Q=

If @ > ¢, then the difference is positive. Note that the difference betwgieand q; is a decreasing
function of @. Sinceg is smaller tharp and(Eis larger thanp, on @ the difference changes to negative

from positive. O

Note C.3. In two types of models in section 8, > @*. Thus, in the region of in Proposition 3.1 - (i),
O <.

Proof. We can proof this statement by using lemma B.1. Since, as@itA(¢) changes to negative from

positive; if the sign ofA(¢) is negative, the* < @. A(¢) is given by

(Y+2yA)2(L+8A(1+A))(3+2A(11+4A(5+4A)))
(3+4A(5+4A))? '

Since this value is negative, we ggt < . O
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