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ADSTHACT

In wmany countriae, Including Australia and the United Fingdow, there are
xopulaticnse that 1imlt ths amcunt nf adysrtising econtent per bour of
telavielon broadcasta, This paper syamines the affe~t this regulation has
on propramme piality and vlavwer welfmras, It s shown that ragulation

reduces programma gitnllty and thabt jtw sffect on vYiswver welfare isx

amhiguoue. In aome clronmmtances, fastering cempsatition can both reducse
the number of advartissmentes par unit of time and Incrasase prograrmmae
guality. This unambligucurly Iincreasas vlewasr weifare. Tharefore,

depending on the paramaterws of the model, fostering competition may ba
praferable te regulating the amnunt of advertisements per nnit of tima,
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1. Introduclion

The well known public good characteristivs of uver the e browdcasts of television pro-
grauunes place privately cwied television statious in the position of telying on advertising
as there major {and wften sole) soucce of revenne. Tu wany counties, including Australia
and the United Kingdom, thers are regulations that coutzol the aiount of nou-progranne
content per hour! Australia provides a particaturly intecesting case for in September 1987
television advertising was deregulated to allow statious more Rexibility iu heir seheduling of
wou- programine waterial with the aim of reducing the rate of interruption to prograoes,
The resnlt of this deregulation was an inereiat in the amount of vou- programie content. fu
respouse to this increase, the Auvstrulian Broadeasting Tiibunal (ADT) introduced *guidead
self- regutation 7 o Decerhier 1990 under which television stations would voluntarily fhnit
the amsount of won prograwme content per hour. Various consuwer groups were unhappy
with the result of this self regulation aud fn Macch 1992 the AUT ce-harodeced regulations
limiting the amount of von - prograsue coutent per bour ?

L re dutroduciug regnlation in March 1992 the ADT suid Lttle abuat the affect lmitiug
the mweunt of noon - prograwine watedal may have on progiaunne guality other than te
mention that 1t believed there would be no detiimental effect on the guality of Austzalian
prodoced prograsmes [Australian Broadeasting Tribnyal (1992), p 17). The aim of tlis
paper is to formably nvestigate the ok LciWCL'l.l tegutativns limiting the amouat of nun-

programme content per hour aud programme guality.? To the author’s knowledge there has

! Nou-progiunume coutent inchudes programmnie promulivhs as well ns advertisenents.

& e segulations lhnited the suwunt of non-progesmume material 1o 13 suwitiutes per hour dusing
prime Lie and 15 minutes prer hour at othes Gaies, A hiatory of thise evenls as well as Ui decision
of the ABT van be found i Awstrahian Broadvaating ‘Tnbusal [1992). bt the Usited Kingdom wow -
progesacne malecial is cestectod o an dverage of § wiautes pee hour gver the doy with o maximui of
T minutes i any boue |Locksley (1998) p 1i4]

Peogrammse quality is bard o gquanuly. Tu this peper 8 programme hay higher quality than anather
il ceteais purabua il aliracta naire viewers, The same dedinition of quelity has becu applied clawl ece
[Crwen ed of (1971) p 96). Ihe AWE appeara tu be increasingly wsing progranone cost as b praxy fur
programine quality Lhough 1t dees recogaisr thal cosl i3 wol nevessarily equated with yuahty [Hucan
of Transport aud Countunications Lvouamica (1931) p 1093
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heon no previous work in this area. Notl cf al (1073) and Owen of al (1974) develop informal
medels of telnvision hraadeasting. It are mainly coneernad with programme choice not the
[ink Brtwren advertising and progranme quality

The madel is oullined in Section 2. Tt is assmned that theee are {wo trlevision stations
eaclh chaosing the nrmber of advertisenents per unit of time and pragramme quality to
maximise profit. Inereases in programme qualily inerease the nambier of viewers and the
prire a station can charge per advertiscment, Inereases in the number of advertisements
per unit of tine decrease the number of viewers and decrease the price a station can rharge
per advertisemant. The ouly sonree of revenne for the lelavision station is assnmed to
he advoctising revenne. Joint profit maximizing and Nash equilibrinm salntions for the
pumber of advertisements and pragramme quality ate deeived and in Section 3 it ir shown
{hat the relationships hetween the joint profit maximizing solutions for these variables and
the Mash eqnilibtinm solntions for these variables are ambiguons. This ambiguily resnlts

in the welfare ranking of viewers of the joint profit maximizing ouleome anil the Nash

\

equilibrinm alsn being ambignous.

Section 4 ryatnines the nffect of repulations limiting the amonnt of non programme
rontent per unit of tine wuder joint profit masimization. 1t ts Junad that sach regnlation
reeitees the marginal benefit of programme quality which in turn reduces programme qual
ity. The effert on siewer wellare is ambignovs for although there are Iess advertisements,
programme quality is also mlueed. A similar result is obtained in Sertion 5 where regulation
limiting the amount of non programme conteat in the Nash equilibrinm alsa reduces pro
granune qualily. The ersnlts of these Lwo ertions supgrst that a regulatary anthority that
is trying Lo increase welfare via regalation of the amoant of noi programme cantent might
need ta also regulate programuie qualify or at a minimum take the elfect of programme
auadity into eensideration.

Tn Section 6, entry is examined as an alternative to advertising regulation, bt anee

again the effec s on programme guality ae in gencral ambignous as are the effects on viewer



wellure. Sowme concluding vewarks are wade jn Section 7.
2. The Model

It is uitially sssuwed that there are two television stations o operation indexed by
i 1,2 Assuniptions oegarding cach station’s inverse demand enrve foltow, Let a; denole
the nuwber of fixed leagth adveatisements per wail of thee and ), denote Lhe qualily of
programmivg per wpit uf e, For shplicity, it s assumed Uit bath stations are ideutical
su It s possibie to concentrate ou station 1 and invobe sysumeery for stution 2.

The wumber uf viewers of stution 1 ks given by g (ay,a., @), @) It is assuned that
viewers' wlility Junctious are decreasing functions of the mumuber of advertiseents, so if
station 1 schedules more advertinenients per unit of e, it loses viewers some of which
switeh to station 2.0 If station 2 schedules maore adverlistiwents per unit of time, station 1
gaius viewers from statice 2. Finadly if buth stations schedube more advertisements, both
lose viewers; viewers shift to a substitute product sucl as home video., These assumptious

are summarised in the following set of inequalitics

yy dagy  dyy dy, dg, gy
Ao, PRI 2Ry, # bk @9, 2.1
du,y day f day = day g o ¢hay 1 da, <0 (2.1)

[t is assumed that viewers® utility functions are increasing functions of programme quality
o, If station ) dncreases programue guality, it gains viewers soe of which switcl fiom
station 2. I stadlon 2 increases prugruunue quality, station 1 luses viewers Lo station 2.
Finally if both stations iucrease progranune quality, botl gain viewers. That is, people who
were not previously viewing television become viewers; they substitute out of, say, home

video, These asswinplions are suromarized in the following set of inequalitics

¢y diy ey g iy, iy, ;
0 ity o ienn o s witi e o . A | ke
% L ach t 00, - 0. o, = . ol 80, T Ay 2)

a6,

4 This assumptiva is suppureed by evidence thal viewers watchivg vides reconded television material
use the fasl foiwacd  avchunizin o by pass sdvectiseients {Austelian Dioadeasting Eribunat (1959)).
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It is asswmed that the inverse demand cnrve of station 1 is (ql(nl,n;,Qth],nl),

o That i owers a stalion has, the Ligher the price it
where gﬁf > 0 and :—,lli < . That is, lhe more virwer i

i i adle
ran charge Tor advestisements and the more advertisements a station srhedales the smaidler

is the impart of each and go the lower is the price it can charge for advertisements [Nell

et al (1973) p 34} The inverse demand cutve can he rollapeed to pyfey, a2, . Q1), where
given the preceding assumptions,
g?'. 0 QJ"I_ ~ 0, gr" 1 ?ﬂg < 1, (2.2)
Ay ' dma da;  Om
anr]
Iy o Imo 3 (2.4)
aQ, = " M a9, g

s won sews v
It is asswaedd that the only souree of revenie to privalely owned telovision stations )

advertising and that each stalinn chanses a; and @ to maximize profit,

2.1. Joint Prefit Maximmization

In this section 31 is assumed that the twoe slations act to maximize joint profit. The

jrint profit maxizing problem is given hy

max {11 = a () - r[f},)—{ nz-m(-)—r{(}z]}, (2.5)

avna
where ¢{£);} is the cost of scheduling a programme of quality & It is assumed that higher
r.||1'\!it}' PIOErANINICs Are IMors exprnsive for the stalion to putehase sa that o'(:1 > (.

5 it j iven hy
Assuming an iuterior solution, the first order eonditions for a maximam are given h)

an am . ) g[‘} J=1 (2.6}
*On‘"fﬂl '5';‘(')1'?’:(} bz 0::,() )
anl am Ay (2.7
i ) e Y (o) % -__.{.) =0,
ety = anr) m)+a day
B _ Wy oy pay Ty, (2.8}
B, = ) TR g
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aud
2,

5‘%% = g (,%—":—(—J ) bt ()= 0. (2.9}
The second oeder couditions for & unique waximum are assumed to be satisfied. Condition
(26) states that o) 35 chosen so thal ils warginal zevenue (inclusive of the affect a; has
on stution 1's and station 2's revenue) equals zero and (2.7) is a siwmilar condition for ay.
Coundition (2.8} states that ¢y is chosen so that its marginal revenne (inclusive of the affect
¢\ bas oo station 1 and station 2's revenue) cquals its warginal cost and (2.9) is a shudlar
condition fur €y Let the vidues of the choice variables that satisfy these four conditions be

denuted by af and 7, where e subscripts have been dropped because of the synuaetry

uf the problem.
2.3. Duopoly - Nash Equilibrium

fu this scction it is asswmed that Lhe warket structure is duspoly. 'The equilibriom
convept assuied is Nash equilibriui.

The profit waxizing problem of stalion ) is given by

wax {1y —ay e, an Q) — Q1)) (2.10)

ap,

Assuwniug an interior solution, the first order conditions for a waxionu are given by

o, Opy :
fa, = (')rn(J Pl -0 (24)
and
AL, dm . .
Bod o o BEU D v cdpppd 2.
50, = “ 8()1( )= @) -0 (212)

The second crder conditions for a unigue waximnm wre assued to bold, Condilien (2.11)
states that ay is chosen so that its marginad revene vyuals zero and coudition (2.12) states
that @) is chosen so that its warginal cevenue eguals its marginal cost.

A sinilar set of Arst ordec conditivus can be detived fur station 2. These four conditions

are then solved simudlaneonsly fur e Nash equilibrivie valoes of the choice vartables

]

which ate depated hy a™ and @V, where the subscripts have been dropped hecause of

the syimmetry of the probleem. [t is assumed that the slabilily conditions are satisfied.
3. Comparison of Joint Trofit Maximization and Nash Equilibrinm

In maximizing joint profit the affect of 4, an station 2's profit is considered as is the
affoct of @y on station U's profit. Inrreases in ny incrcase station 2's profit. This is captuced
by the term rg - ?3(‘) in (2.6). Increases in @, inceease station 1% profit. This is raptneed
by the term a, - gf":{) in (2.7). These external offects aze ignared in the Nash equilibrium
whirh snggesis that a™ < ol Similar tnasoning applies ta progeamme qualily. Tnereases in
&), decrrasn station 2's profit, This is captoted by the term ay - g& [-}in (2.8). Increases in
€}, decrease station 1's profit. This is captared by the tetin ay - g&(] in (2.9}, Once again
these extrenal effects are ignored in the Nash eqnilibrinm which snggest that @Y > Q7.

However, both of these sugpestinms ignote the interaction between advertising and
progeamine quality. Frem {2.3) and {2.9) it is clear that increases in advertising make
increases in pragrame quality mare profitable. From (2.6) and {2.7) it is clrar that drereases
in programme quality, throngl their affect on price, make increases in advertising less
profitable. Whan these effecks are rombined with the abovementioned external eflects

ambignity arises. This is snimmarised in the fallowing proposition.

Proposition 1: Even if all the partinl devinatives in (2.6) to (2.9} are independent of
ny,a1,Q, and Qq, the relationship between o and o and QY and @? ir in generat

ambiguous.

Exnmple: Tet 5 = v mag | za; | g€y - 20,0 4 j1 i= 12, j=1,2andlInt
Gy é QY i L wherew > o oand y > on
Casze 1: Let v = 100,w = 1, = -5,y == 1,2 = -5, then a = 100 < af = 133233 and

QY = 100 > Q7 = 66 60,
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Case 2: Lot the pasrameicns be the sume as in Case 1 excepl z = 25, then o™ = 13303 <
at = 22857 and Y = 13333 < QF = 1TL a2

Although o < «f iu Loth cuses, the relatiouship between ON wnd 0F differs in vach

As viewer utility is decreasing in the nuwnber of advertisements per unit of time bat
increasing in programue guafily it is bnposssible, withoul knowledge of the parameters
of the model, to unambiguousty ruuk the joint profit masimicng solutivn aud the Nash

eyuilibrivin in terms of viewer welfure,
4. Advertizement Regulation ~ Joint Profit Maximisation

As mentioned varlier, in Australia and the United Kingdom the seinber of advertise-
wents schedulid per unit of e is regulated. Iu this section the effects of such regulativa
sy progratnme quality will be analysed assuming the two television stations act to maximize
juint profit. Eet the segulated nwber of wilvertiscrments per unit of lie be given by 4,
where d < a? aud let the quality of programuning associzted with 1his regulation be given

by Q.

Proposition 2 If gf‘,‘j{), §,{,"l(), 35‘](}) il (5;5‘2() are tudependent of 4y and ay, then

regulation uf the numiber of wiverlizcuents per unil of titne below the joind profit machnising
tevel reduces progrararne quality, What is € < Q7. The effect on viewer welfure iy mubiguous
evien mygh the nunber of advertisenents s less under reyolation.

Proof: Tu section 2 il was established that 929 5 - 23 By syunuetey, both o and az are
20, 8Q, ¥ sY ¥, H

reduced tu d by regulation, su at 7, 3%1‘- < 0. A stmilar arguuent shows that aﬁ&- < Ut

Q4. Therefure, @ < Q7. As viewer utility is decreasing in a bot increasing in @ the ellect

of advertising regulation un viewer wolfare is anbignous. (QLE. D)

N

5 Liven thia perticular paramcledzation it can be shown that 2™ < uf for all patsineters velues for

which the maxiimzativn proldems have puatlive soluliuna.
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TLe regulation of advertising reduces the marginul benefit of prograsune quality which
i turn reduces programine guatity below Q7. A repulatory autbority which is trying to
iucrease viewer welfare via restiiclions on the swwber of advertisewents per unit of time
wight also veed to consider regulating programme quality. However, the implementation of
quality regulition wounld be exteemely difficedt as qualily is a nchulons cancept and is hard
to quantify. Alteruatively, the auelority might acl ta increase competition between the two
stations if the parameters ace such that the Nask cquilibrivm iuvolves less advertisiug aud
Lighes progromme quality thap joiut profic maximication, fur in (his case viewer welfure
is unzwmbiguously increased. Even this may not be encugh for the regulutory anthority
because the pumber of advertiseinents associated with the Nush equilibrisns may be viewed

us excessive, The inplications of this are now exanmined.

5. Adverlisement Regulation — Nash Equilibriumn

Let the reguluted number of advertisements per nnit of e be given by &, where
i < ™ and let the programne quality assoeinted with this regulation be given by ¢
Proposition $: ff 3&%() arid ga() ure independent of vy and @y, then regulation of
the nuniber of advertiserwents per unt of time beluw the Nash equitibiinm level reduces
progratarne quality, that s (} < Q. The effect on viewer welfare is wnbiyuous euen though
the nuruder of adveritsvinents iy less wnder reguladion,
Proof: Hegolation reduces o to @, so at OV, %5‘] < 0. A stwilar argiiient shows that
%gi < 0wt QY. Tlerefore, G < QM. As viewer utilily is deereasing in a but increasing in

¢} 1he effect of advertising regulation on viewer welfare is ambiguons. {(Q.E.DY

As was the case under joint profit imaxiwization, regulation of adverlising reduces the
warginal benelit of peogramme quality which in turn redoces progrianime guality below Q.
Once again, a regulatory authority whicli s trying to increase viewer welfare by restricting

the number of adverliscinents per unit of dime wight also need lo consider regulating
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programme quality, thongh as mentioned above this is fikely to be extremely difficult in
practice. A marn frnitfol approach might be to enconrage compelition through entry as it
was established in Case 1 of Lthe example in Section 3 that the Nash eruilibrium can result
in loss advertisements per unit of time, higher programme qualily, and higher viewer welfare

than joint profit maximization.
8. Entry and Viewer Welfare — Nash Equilibrinm

The question adedressed in this section is whether increases in the number of television
stations oprrating in the market increases viewer welfare. Before answering this question
the impact of an additonal station on existing stations' inverse demand curves wmust be
aseertained. A thind station increases competition, so in the Nash equilibiinm it would be
expected that the price of advertising would fall. Alsa it would normally be expected that
the respensiveness of price to changes in advertising and progranime quality wonld increase.

With thren stations the Fust order conditions of slation 1 aie similar to (2.11) and
(2.12) except the bracketal terni is now given by (m a3, €1, Qq, Gta). The effect of the
lower price and the increased responsiveness of price to advertising is, ceforis perifaes, to
deceoase marginal proft with respect to advertising. This suggests that the numbee of
advertisenents per unik of time is lawer when there are mare stations, The effect of the
increaseil responsiveness of price to quality is, ceferiz paribus, to increase marginal profit
with respect to quality. This snggests that programme quality is greater when there are
more stations.

However, jnst as in Section 3, both of these suggestions ignore the inleraction brlwoon
advertising and programme guality, Thecreases in the nuinber of advertiseinents per wnit
of tima make increases in prugramme quality less profitable while increases in programme
quality make increases in the number of advertisements more profitable. Without writing
down speeific functional forws nothing can he vnambignonsly stated about the r(‘]:\tinnsh.%p

between the number of television stations and programine qualily or the relationship be-
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tweers the number of television stations and the number of advertisements per wuit of tine.

As a result, the effect of more stations oo viewer welfare is ambiguous.®

7. Conclusion

The eflect of regulating the amount of advertisements per unit of time on viewer welfare
is awbiguous becanse such regulution reduces programune quality regardiess of whether
television stations act to maximize joint profit or are in a Nush equilibaiem. A betbter
regutatory response may be to foster competition, in the case of joint prohit maximication,
or alluw furlher catry in the case of a Nash equilibrinm. However, these respunses will awl
necessarily ucrease viewer welfare because the eflect o programmne guality is in general
ambiguous, depending oo the particular paranelers of the model. Although this paper
does not provide the definitive answer to the gquestion of whether regulating the amonnt
of wdvertiseinents per unil of thae inceeases viewer welfare, it does provide a framework
which can be used to answer this guestion. A framework whicl is at present missing ju the

literature.

A third factur that can tilt e badawee in favour of entey and mase stations i3 the oet that ndditiondd
slulivn incrense the variely of progralmes svailsble to viewers. However, the sbuveincutioned

winhiguity is still peeacut.
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