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Abstract

We document substantial default effects despite negligible switching costs in a novel
setting: television program choice in Italy. Despite the low costs of clicking the remote
and of searching across only six channels and despite viewers extensive experience with the
decision, show choice depends strongly on whether viewers happened to watch the previous
programme on the channel. Specifically, (i) male and female viewership of the news depends
on whether the preceding programme appealed to men or women, and (ii) a show’s audience
increases by 2-4% with an increase of 10% in the demand for the preceding program. These
results are robust to endogenous scheduling. This behaviour appears most consistent with
procrastination in switching, which stations fully exploit in their scheduling.
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Airing itmmediately after the hit show Seinfeld, Frasier’s initial time slot was Thurs-
days at 9:30 P.M. ... as good a scheduling slot as existed in prime-time television
... Steve Sternberg, an advertising executive, quipped that “you could read the phone
book after Seinfeld and get a 25% viewer share.” "

1 Introduction

Default options substantially affect choices, and potentially welfare, due to their stickiness.
Whatever the default in, for example, retirement plans, health plans, membership plans, organ
donations, agents persistently choose it; that is, they display inertia. Moreover, they do so even
when the default option appears suboptimal (e.g., Choi et al., 2011).2

The standard explanation for inertia is high switching costs: both the direct cost of enacting
the change and the indirect cost of evaluating the alternatives before doing so.> When these
costs exceed the marginal benefit of switching, agents should rationally choose the default. If
curbing default stickiness is desirable, then the main lever under this model is to shrink switching
costs by, for example, increasing agents’ literacy or experience with the decision.

Another model, however, suggests inertia can persist even when switching costs are very
low: low costs induce procrastination in switching due to dynamically inconsistent time prefer-
ences (Strotz, 1956; Phelps & Pollak, 1968; Akerlof, 1991; Laibson, 1997; O’Donoghue & Rabin,
1999). If procrastination accounts for inertia, other measures to curb default stickiness, such as
abolishing defaults in favour of active decisions may be warranted (e.g., Carroll et al., 2009).

It is an open empirical question whether inertia would persist in an environment with both
extremely low direct and indirect switching costs. And if yes, what is the most plausible mech-
anism for this phenomenon, as different mechanisms may warrant different policy prescriptions.

We address this question by first documenting substantial inertia in a novel environment with
both extremely low direct and indirect switching costs: the choice of television programs in Italy.
Italy is uniquely well-suited for this question. The direct cost of switching is nearly negligible:

remote controls are ubiquitous with switching requiring just a press of a button. Further,

'Harvard Business School case, “Frasier” (A), 2001, p.2.

2See Samuelson & Zeckhauser (1988), Madrian & Shea (2001), Handel (2009) for research on inertia in re-
tirement and health plans choices; Johnson & Goldstein (2003) and Abadie & Gay (2006) for inertia in organ
donation choices; DellaVigna & Malmendier (2004, 2006), for inertia in cancelling automatic memberships after
stopping using the service. C. Anderson (2003) surveys lab findings on inertia.

3These direct and indirect costs can be broadly thought of as, respectively, transactional and learning switching
costs, as defined in Farrel & Klemperer (2007).



the indirect switching costs stemming from the number and complexity of alternatives or from
inexperience with the decision are very low. Italian viewers choose among only a few channels
— mainly six — which account for 90% of viewership. Moreover, viewers are very experienced:
Italians, as Americans, watch, on average, more than four hours of television daily.*

We find that the choice of a show is substantially determined by whether consumers happened
to watch the previous program on that channel. We use a novel dataset of demand for television
shows in Italy, supplied by Italy’s superior audience tracking system, containing: (i) minute-by-
minute aggregate audiences for women and men between 6:00 P.M. and 12:00 A.M. for 2002-2003
for each of the six channels and television overall; (ii) aggregate audiences and shares for all shows
on these channels between 6:00 P.M. and 12:00 A.M., from 1990 to 2003.

Our evidence stems from two complementary approaches, examining how the audience of a
focal show is systematically affected by variations in the audience of the preceding program on
the same channel, conditional on a set of controls. Though a positive correlation between the
demand for these consecutive shows is consistent with inertia, this correlation could also arise
from correlated omitted shocks, such as from endogenous scheduling by channels, or weather
(e.g., it rains that day so more people watch television) or reverse causality, as consumers tune-
in to the earlier program to ensure seeing the subsequent show from the beginning. Our tests
overcome these challenges to identification and estimate the causal effect of the demand for a
program on that of the subsequent show, unbiased by these confounds.

First, a minute-by-minute event-study exploits the variation in the differing appeal of pro-
grams to women and men before the news in 2002-2003. When a female show, such as a romantic
series, precedes the news, more women watch the news than men. In contrast, when a male
show, such as soccer, precedes the news, more men watch the news than women. Female and
male viewership converges during the news, however, suggesting that inertia decays over time.
These results are robust to unobservables affecting male and female viewership.

Second, ordinary least squares (OLS) and instrumental variables (IV) estimation of the de-
mand for programs for the larger 1990-2003 sample, finds that the audience for a show increases
by 2-4% with an increase of 10% in the demand for the preceding program. Although OLS
yields an estimate of 3.8%, which is statistically significant despite numerous controls, corre-

lated omitted shocks in the demand for adjacent programs — such as from weather, endogenous

4Prior studies have broached the topic of channel persistence on program choice in the U.S., ascribing inertia
primarily to asymmetric information: advertising of the current show during the preceding program on the
channel. We will describe them later.



scheduling or viewers tuning to the channel early — could bias this estimate.

We address these correlated shocks with two IV specifications. First, we analyse how the
audience for a show varies with that of the movie preceding it, by instrumenting the audience
of each movie with its theatrical audience in Italy. Further, we address endogenous scheduling
by channels by focusing this IV analysis on the relationship between the daily news and their
preceding movies since the daily news popularity is arguably not susceptible to manipulation by
channels. The IV estimate of 3.9% is marginally significant despite the small sample size and is
44% lower than the OLS estimate of 7.0% on this sample, indicating that correlated unobserved
shocks are a significant source of bias.

Second, we analyse how the audience for a show varies with that of the program preceding it,
by instrumenting the audience of each preceding program by its average audience in the previous
month. This instrument provides a larger sample on which to conduct robustness checks and test
for explanations of inertia. Again, we address the endogenous scheduling by channels by focusing
our IV analysis on the relationship between the daily news and their preceding programs. The
IV estimate of 2.2% is significant and 37% lower than the OLS estimate of 3.5% on this sample,
again indicating that correlated unobserved shocks, such as from weather or reverse causality,
are a significant source of bias.

Having established that considerable inertia in program choice exists, we try to identify the
mechanisms underpinning it: (i) asymmetric information — advertising of a show during the
preceding program, (ii) unsynchronized start times — competing shows not starting at the same
time, (iii) quasi-indifference — consumers’ near-indifference between the focal show on the default
channel and competing programs on other channels, and (iv) naive quasi-hyperbolic preferences
— consumers’ procrastination in switching channels.

We rule out the first two mechanisms and investigate the plausibility of quasi-indifference
or quasi-hyperbolic preferences via the predictions of a dynamic choice model. On the one
hand, viewers may have time-consistent preferences, but be almost indifferent between the focal
show on the default channel and those on competing channels. They persistently choose the
focal show until a utility shock leads them to switch. On the other hand, they may have quasi-
hyperbolic preferences, discounting the immediate future at a steeper rate than when discounting
between two future adjacent time periods (Strotz, 1956; Phelps & Pollak, 1968; Akerlof, 1991;
Laibson, 1997; O’Donoghue & Rabin, 1999). They plan on switching at some future minute
m but at m the steeper discount between the present and immediate future leads them to

persist in the default. They repeatedly delay switching, planning to switch in the future. These



time inconsistent preferences, coupled with naiveté about one’s own behaviour, have been used
to rationalise inertia in empirical settings where the marginal benefit of switching appears to
exceed the cost (e.g., DellaVigna & Malmendier (2004, 2006), Carroll et al. (2009)).

Two findings suggest that the results are most consistent with naive quasi-hyperbolic prefer-
ences. First, women’s inertia into the news after a female-oriented show is insensitive to whether
competing channels offer female-oriented shows during the news. Quasi-indifference, by contrast,
suggests that it should decline as more channels offer female-oriented shows. Second, inertia into
a focal show is also insensitive to whether competing programs to the focal show are new and
thus have higher variance in their benefits. Quasi-indifference, by contrast, suggests it should
decline as more channels offer novel programs since the option value of switching increases.

Lastly, we document that channels fully exploit viewer inertia when scheduling programs,
via a simple model and enumeration exercise. If, instead, they ignored viewer inertia in their
scheduling, this could affect 20%-40% of their profits.

We build on and contribute to the literature on inertia in the demand for television shows
(Horen, 1980; Rust & Alpert, 1984; Shachar & Emerson, 2000; Goettler & Shachar, 2001;
Moshkin & Shachar, 2002). The two most recent and relevant studies are by Goettler & Shachar
(2001) and Moshkin & Shachar (2002). Each uses a single week of individual viewing choices
in the U.S. to estimate structurally how the demand for the focal show is affected by that of
the preceding program. Goettler & Shachar (2001), using one week of data in 1992, find that
the strongest predictor of watching a show is whether the viewer watched that channel in the
previous period. A follow-up paper by Moshkin & Shachar (2002), using one week of data in
1995, concludes that this persistence stems from two sources. The first and predominant source
is asymmetric information, as U.S. channels frequently advertise the upcoming show with clips
during the preceding program, inducing viewers to stay on the channel. The second, but much
smaller magnitude source, is the cost of evaluating programs on other channels before switching,
as the typical U.S. consumer enjoyed dozens of channels in the 1990s.

Our contributions to this literature are fourfold. First, the Italian setting allows us to doc-
ument that sizeable inertia can persist in the absence of asymmetric information as advertising
of a show during the previous program, though common in the U.S., is very rare in Italy. We
show that asymmetric information is not a mechanism underpinning inertia in our setting.

Second, the Italian setting allows us to document that sizeable inertia can persist even when
the indirect switching costs of evaluating alternatives are very low. One of the advantages of our

setting is that during our 1990 through 2003 data, Italians chose among only a few channels —



six — accounting for 90% of the viewership. In contrast, Americans chose from among almost 40
channels (1992) to 70 channels (2001), with viewership increasingly diffused from the four largest
networks to cable channels.® Hence, Italians faced very small indirect switching costs compared
to Americans. Thus, large indirect switching costs is also not a mechanism underpinning inertia
in our setting.

Our third contribution is to conceptualise the consumer choice problem in a more flexible way.
We conceptualise it as a dynamic problem, where procrastination arising from time inconsistency
can also explain our findings. The previous research modelled the consumer choice over the single
week as static, precluding this dynamic explanation, and constraining inertia to be due to either
asymmetric information or the indirect costs of evaluating programs on other channels.

Our fourth contribution to this literature is methodological. Our event-study and IV ap-
proaches address how other forward-looking behaviour may bias the estimates of inertia. For
example, inertia may be confounded with viewers tuning-in early to a channel to ensure seeing
a show from its start. The previous research does not address this reverse causality: the utility
of the focal show depends on whether viewers watched the channel in the previous period, but
not the reverse (the utility of the preceding program may depend on that of the focal show, so
that viewers tune-in early to the preceding program).”

In addition to the television literature, our results also contribute to the literatures on default
stickiness and its mechanisms and, in particular, on stickiness induced by quasi-hyperbolic pref-
erences (e.g., Samuelson & Zeckhauser (1988), DellaVigna & Malmendier (2004, 2006), Madrian
& Shea (2001), Carroll et al. (2009)). Given the low direct cost of pressing a button and the

5The networks and cable shares changed from 52.4% and 25.7% shares in 1990, respectively, to 37.4% and
49.7% shares in 2001 (Source: “Ratings Analysis” by Webster, Phalen and Lichty and FCC working paper 37,
page 21).

5The introduction of Electronic Programs Guides in the U.S., which allow viewers to check other programs’
schedules without leaving the current program was only patented in 1996 (Lennon, 2000). Before 1996, when the
data for this prior research was collected (one week in 1992 and another week in 1995), there were two main ways
to obtain TV program information: “(1) Channel surfing: The user switches from channel to channel to get an
overview of the programs which are currently running. (2) Using Printed Program Guides: The user studies paper
guides including descriptions and indices to the TV program in order to get (a priori) TV program information”
(page 243 of Ehrmantraut et al. (1996)). There are no such electronic guides in Italy, given the small number
of channels, though as described later, there is abundant print information about programming. Further, we
document later in Section 2.2 that viewers, when browsing to obtain full information on the programs on other
channels, learn about and evaluate each program in a few seconds. Thus, browsing through five main alternative
channels to the default channel, as is the case with Italy, represents a very small cost compared to the cost of
browsing through almost forty channels, as was the case in the U.S. in the early and mid-nineties.

"Fang et al. (2007) discuss the usefulness of IV approaches to test for latent mechanisms in structural models.



low indirect costs owing to only six channels and highly experienced consumers, it is hard to
ascribe the persistent choice of a show in a channel where consumers just happened to watch
the previous program to a standard model of time-consistent preferences with switching costs.
We document how this behaviour appears more consistent with procrastination in the default
channel induced by quasi-hyperbolic preferences, as these can trigger substantial stickiness even
when switching costs are very low. Moreover, we contribute to the literature documenting in-
ertia induced by these preferences: in this literature, the direct costs of switching have not
been as small as a thumb press but rather a phone call or mailing a letter (e.g., DellaVigna &
Malmendier (2006), Carroll et al. (2009)). Or, the indirect costs of switching stemming from
the number and complexity of choices and consumer inexperience have been typically larger:
consumers do not evaluate six alternatives in a setting in which are very experienced — as is the
case with Italy television viewing — but rather they choose, occasionally, from among several
complex options (e.g., 401k choice in Carroll et al. (2009)). Further, we show that the stickiness
induced by these preferences is fully exploited by stations. In this context, our analysis also
relates to the literature on how firms exploit non-standard features of consumer behaviour.®
Finally, our results contribute to the debate on optimal defaults (e.g., Cronqvist & Thaler
(2004), Carroll et al. (2009), Ericson (2011)). Should policy makers set defaults? Or should
they require active choices? Would reducing the costs of switching away from defaults reduce
their stickiness? Our results suggest that extremely small costs still induce significant inertia.
If curbing default stickiness is desirable as, for example, some defaults may be suboptimal (e.g.,
Choi et al. (2011)), abolishing defaults in favour of active choices — instead of merely shrinking

the costs of switching away from these defaults — may be warranted.

2 Background, audience measurement and data

Italy is an excellent setting for studying inertia in program choice. Italy’s unique television
industry structure allows us to isolate the mechanisms underpinning inertia and its sophisticated

measurement system offers highly reliable data.

8See for example, DellaVigna & Malmendier (2004), Heidhues & Kdszegi (2008), Gabaix & Laibson (2006).
See Ellison (2006) for a review.



2.1. Institutional background

Italy’s television industry consists of a duopoly. State-owned Rai competes mainly with publicly-
listed Mediaset, partly owned and controlled by the recurring prime-minister Silvio Berlusconi.’
Each owns three channels and together these six channels captured 90% of the audience between
1990-2003. Rai owns flagship Rai 1 with 25% share; and Rai 2 and Rai 3 with 11% share each.
Mediaset owns flagship Canale 5 with 24% share; Italia 1 with 11%; and Rete 4 with 8%.
The remaining audience was chiefly split among MTV, LA 7 (mainly older movies), and local
channels.!® Thus, the limited number of channels induce low search costs.

These six channels follow a generalist strategy. They air shows with broad appeal, not
focusing on specific demographics, as MTV with teens and pre-teens, or topics, as the Discovery
Channel with science. Still, they appeal to slightly different audiences. Rai 1 and Canale 5
target a broad audience whereas Rai 2 and Italia 1 target younger viewers, for example. The
schedule for a typical day appears in Appendix Figure E.1; Appendix Table E.1 describes the
program genres (e.g., news, sitcom).

Advertising of a show during the preceding program is rare, occurring only in two instances.
Flagships Rai 1 and Canale 5 advertise their 8:00 P.M. news with a clip during the preceding
program. Canale 5 started this in 1995; Rai 1 followed suit. The anchors for both news programs
also verbally announce the next program; Rai 1’s anchor also announces the topic and guests of
the news talk-show Porta-a-Porta, which usually airs after the 11:00 P.M. news.'' Thus, inertia
due to advertising is not a plausible explanation for most of our findings.

Advertising of programs is costly for stations — it crowds out regular paid advertising because
of the regulatory cap on the amount of advertising allowed per hour — thus limiting its use
(Dematté & Perretti, 2002). Nevertheless, viewers have substantial information about programs.
Newspapers and TV guides advertise programming and publish stations’ schedules.

Italians, as Americans are very experienced with the decision of which program to watch.
Italians watched 4 hours and 43 minutes in 2006, up 21 minutes from 1997. Americans meanwhile
watched 4 hours and 35 minutes during 2005-2006, up 3 minutes from the previous season.'?
Italian audiences peak at prime-time (8:00-11:00 P.M.), as in the U.S. This is when adver-

9Prime-minister in 1994, 2001-2006, and 2008-present.

10Cable and satellite shares were negligible in this period. Satellite grew to 9% of market share in 2007. Shares
of the six main channels were still high at 82% in 2007.

HSources: Interview with Giovanni Modina, channel manager of Canale 5, the flagship channel for Mediaset
(March 11, 2008) and interview with the Roberta Delpasso, Marketing Division of Mediaset (March 13, 2008).

2Ttaly: Auditel estimates, via Mediaset; U.S: Nielsen estimates, via Mediaweek, September 21, 2006.



tising prices also peak and competition among channels is the most fierce.

2.2. Audience measurement

Italy had a technologically superior audience measurement system during 1990-2003, supplied
by Audits of Great Britain (AGB). Nielsen only upgraded to a system approximating the Italian
one after AGB threatened to enter the U.S. in 1985.'2 The accuracy of the Italian data is
also buttressed by the fact that Italy’s measurement organisation (Auditel) is co-owned by
stakeholders in the outcome of the measurement: stations, the national advertisers association
and media buyers. Nielsen, in the U.S., is not and is the sole provider of measurements. Program
ratings and prices for advertising in Italy are based on Auditel’s audience measurements. This
paper uses the same data.

Auditel has several procedures in place to ensure the accuracy of the data. Auditel’s panel
comprises a stratified representative sample of the Italian viewing population, with 5,101 house-
holds, 14,000 viewers and 8,000 meters (1 meter per television, with 1.6 televisions per house-
hold). Auditel rewards participation with household goods. They monitor viewing behaviour
daily and check for abnormal patterns. They interview members twice per year and also call
them at random and ask whether and what they are watching. Their answers are compared
with the meters. Misbehaviour, though rare, leads to expulsion. Auditel refreshes the panel
yearly with new members.

Viewers interact with the meter using a remote. Most interactions require two to three clicks.
Once the television starts, the TV screen asks who is watching (“Registration prompt”). When
viewers browse and settle on a channel for thirty seconds, the screen asks if there have been any
changes in viewers (“Action prompt”). The thirty-second threshold arises from observed brows-
ing behaviour: viewers generally evaluate programs in less than thirty seconds.'* No viewers are
counted as watching until “Yes” or “No” is punched. If there are no channel changes for fifteen

minutes, the screen asks if there have been any changes in viewers (“No action prompt”).!> No

3The New York Times, October 8, 1990: Black Hole in Television; Nielsen’s ‘People Meter’ Has Engendered
A Revolution by Showing a Fall in Viewers.

1A study on Internet television by Cha et al. in 2008 supports this assertion. They observed the behaviour
of 250,000 Internet television viewers choosing over 150 channels. They found that: (i) over 60% of users switch
channels within ten seconds, (ii) the average time before switching is nine seconds, when switching within one
minute. Earlier research in the design of television systems has assumed that consumers take ten seconds to
evaluate programming (Ehrmantraut et al., 1996).

5With Nielsen, in the U.S., this prompt appears only after 70 minutes of no activity. Thus the Italian meter
offers a more accurate measurement of audiences.



viewers are counted until “Yes” or “No” is punched. The prompt appears either as a translucent

screen over current programming or as a bar at the bottom.'® See Appendix A for more details.

2.8. Data

The data comprise two related datasets. The first contains the male and female aggregate
audiences for every minute between 6:00 P.M. and 12:00 A.M. in 2002-2003 for each of the six
channels and for television overall. The unit of analysis is audience by channel, gender, calendar-
day and minute within the calendar-day and the data include about 2.5 million observations.

The second contains the audience, market share (percentage of total television audience),
genre (if a sitcom, reality show, etc.) and the starting and ending times for each show between
6:00 P.M. and 12:00 A.M. from 1990 to 2003, for the six channels. The audience for each show is
the average of the recorded audience at each minute.!”>'® The unit of analysis is episode of show
and the data include almost 200,000 observations (we exclude weekends).'® Most are news (22%
of total), followed by variety shows (11%), talk-shows (10%), TV series (9%) and movies (7%).
The average program lasts 45 minutes and the average show comprises 16 episodes (Appendix
Table E.1).

3 Empirical analyses and identification strategies

We use our unique data first to show graphical evidence of inertia. A minute-by-minute event-
study for 2002-2003 reveals that the relative popularity of the news among women and men flips
according to the appeal of the preceding program to women and men.

Next, we estimate how the audience for a show increases with the audience for the preceding
program using OLS and IV estimation on the 1990-2003 sample of shows. We corroborate the
event study’s magnitudes and calibrate the effect of viewer inertia on channel profitability. This

larger sample also allows further testing for explanations of inertia.

16Before August 1997, about half the panel had the three prompts — Registration, Action and No Action; the
remainder only had the Registration prompt. After 1997, the whole panel had the three prompts. This difference
in measurement does not affect our estimates.

"Total show audience = 1/M > Show Audience,,, m=1, ... M, m = minutes of duration of show

18 A typical data point is “Show: 8:00 P.M. news Rai 1; Genre: news; Start of show: 8:00 P.M.; End of show:
8:29 P.M.; Audience: 4.5 million viewers; Share of total television viewers: 33%”.

19Weekend line-ups and audiences differ dramatically from those on weekdays.



3.1. Bvent-study with minute-by-minute audience for women and men

Null hypothesis. We investigate whether more women than men watch a focal show when the
preceding program appeals mainly to women, and, conversely, more men than women watch it
when the preceding program appeals mainly to men. In the absence of inertia, the focal show’s
audience should be insensitive to variations in the relative appeal of the preceding program. It
should only reflect the intrinsic appeal of the focal show to women or men.

Sampling scheme and identification strategy. The variation in the appeal to men
and women of programs preceding the daily late news (starting around 11:00 P.M.) on Rai 1
in 2002-2003 offers the ideal setting. The late news are preceded by female shows (such as
romantic series, where women always outnumber men for every episode) on 127 days, by male
shows (primarily soccer games, where men always outnumber women) on 16 days, and by neutral
shows (where women outnumber men on some episodes but not others) on 12 days.?’

We document the minute-by-minute evolution of male and female audience from 60 minutes
before the start of the late news (the event) to 60 minutes after, for the three types of days: days
with female shows, days with soccer and days with neutral shows. We define an event window
as (m1, me): minute my to minute my relative to the start of the late news; therefore the event
window is (-60,460).

The late news lasts on average eight minutes. It is usually followed by the daily news talk-
show Porta-a-Porta (covering political and current affairs), which lasts more than one hour.
Appendix Table B.1 details the sample construction.

Unadjusted audience analysis. Female and male viewership of the late news flips ac-
cording to the appeal to women and men of the program that precedes it (Figure I). During
female shows (e.g., a romantic series), women outnumber men and this trend persists through
the news into the subsequent news talk show (left panel). Conversely, during soccer games,
always followed by the short sports news program (Rai Sport), men outnumber women and this
trend continues through the news and into the news talk-show (centre panel). Male viewership,
however, converges to female viewership over time. During neutral shows, women outnumber
men slightly and this trend persists through the news into the subsequent news talk-show (right
panel).

Adjusted audience analysis. Neutral shows establish that the baseline viewership for the

20G0ccer is the only program that lasts longer than one hour where the audience of men consistently and
significantly outnumbers that of women and that alternates with female shows in the same slot before the same
program.
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channel during the (-60,4-60) event window is slightly higher for women than for men. Figure II
therefore adjusts each left and centre panels of Figure I for (i) women and men watching Rai 1
on neutral show days (baseline) and (ii) calendar-day-by-minute-of-the-calendar-day-by-gender
fixed effects to control for unobservables affecting women and men at each minute of the calendar
day. These unobservables include the appeal of competing shows or of the outside option of not
watching television. We add audience by calendar-day-by-minute-of-the-calendar-day-by-gender
observations from the other five channels to facilitate the estimation of these effects.

Adjusted male and female audience for female show days. Men and women watching Rai 1

on female show days (left panel of Figure I) are adjusted by:

Audiencer channel calday,min,gender = Q0,7 + a1, Women.Rai 1 + o - Women.Rai 1.FemShow

+ BorMen + (31 rMen.Rai 1 4 35 -Men.Rai 1.FemShow

+ I_‘caldayl_‘m”mFgender + €r,channel,calday,min,gender

where Women, Men, Rai 1 and FemShow are indicator variables for women, men, channel Rai
1 (versus any other channel) and whether the calendar day is one when a female show precedes
the late news on Rai 1 (versus one when a neutral show precedes them), respectively; 7 =
Time from start of the late news on Rai 1 = —60,...,+60. The sample comprises 127 female
show days and 12 neutral show days.?!

The top left panel of Figure II depicts the adjusted difference between women and men on
female show days by plotting the estimates of the key coefficients oo - and 32 r; ao, measures
the difference between women on female show days and women on neutral show days (baseline)
at minute 7 from the start of the news, adjusted for the fixed effects; 32 - measures this difference
for men. We run a regression for each 7 = —60, ..., —1,+1, ..., 460, to obtain these estimates.
For each 7, we pool women and men on each minute of the calendar day, on each of the 6

channels.?? The standard errors are clustered by calendar day to account for serial correlation

21This specification combines two specifications. One adjusts women on Rai 1 on female show days:
Audiencer channel,calday,min,women = 00,r + a1, Women.Rai 1+ a2, Women.Rai 1.FemShow +Iqay'minwomen +
€r,channel,calday,min,women Where ag r=(adjusted) women on all channels except Rai 1 on both female and neutral
show days; oo, + a1,-=(adjusted) women on Rai 1 on neutral days and ao,- + a1, + az,-=(adjusted) women
on Rai 1 on female show days. The coefficient of interest is awq -, the adjusted difference women on Rai 1 on
female show days versus women on Rai 1 on neutral show days. The other adjusts men on Rai 1 on female
show days in a similar way: Audiencer channel,calday,min,men = Bo,r + B1,-Men.Rai 1+ 02 -Men.Rai 1.FemShow +

Fdayrminrmen + €r,channel,calday,min,men-

22For example, for 7=10, we pool minutes of the calendar day corresponding to: (i) 10 minutes after the start

11



in minute-by-minute audiences within the day (Bertrand et al., 2004).

The adjusted difference between women and men on female show days is significant during
the hour before the start of the late news and persists but declines during the news and the
news talk show. This difference is significant at the 5% level for most of the 29 minutes after
the start of the news (bottom left panel), except for a brief period where it is significant at only
the 10% level.

Adjusted male and female audience for soccer days. Adjusting men and women on soccer
days with a similar specification — by replacing FemShow by Soccer, an indicator of whether the
calendar day is a day when a soccer game precedes the late news on Rai 1 — but now on the
sample of 16 soccer days and 12 neutral show days, reveals that the difference between men and
women on soccer days is high during the hour before the start of the late news and persists but
declines during the late news and the news talk show (Figure 11, top right panel). The difference
is significant at the 5% level for the first 26 minutes after the start of the late news (bottom
right panel).

Magnitude of inertia. When female shows precede the news, the adjusted average female-
T

T=1
+30) is 201,000 viewers, 18% of the adjusted average 1,120,000 female-male gap during female
shows (Row 3-Row 6 of columns (1) and (2) in Table I). When soccer precedes the news, the

male viewer gap on Rai 1 thirty minutes after the start of the news (1/T°) " _, as r—B2,5, for T =

average male-female viewer gap thirty minutes after the start of the news is 354,000 viewers,
20% of the average 1,787,000 male-female gap during soccer games (Row 6-Row 3 of columns
(3) and (4) in Table I).23

Insensitivity of inertia to competition on gender-specific content. Women’s inertia
into the late news and the news talk show on Rai 1 appears impervious to the number of
competing channels offering female shows during the news. We conduct two tests on the sample
of female show days on Rai 1, since their large number (127) allows the creation of subsamples.?*

First, women’s persistence into the news and news talk-show after a female show is not
statistically different on days when more than one competing channel offers female shows during
the news (above-median competition) from days when at most one channel does so (below-

median competition). We control for day-of-the-week unobservables affecting women on Rai 1

of the late news on Rai 1, (ii) for calendar days with female and neutral shows preceding the late news on Rai 1,
(iii) and for each of the 6 channels.

Z3Thirty minutes marks the midpoint for the hour after the start of the news.

24We do not conduct the analysis on the days with soccer before the news on Rai 1 as the sample size is much
smaller — sixteen days — preventing the creation of subsamples.
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(Table II, column (3)).

Second, a more stringent test documents that women’s persistence into the news and news
talk-show after a female show is not statistically different on days when one or more competing
channels start female shows during the commercial break before the start of the news to 5
minutes into the news on Rai 1 (high outset competition) from days when no channel does so
(low outset competition). We control for day-of-the-week unobservables affecting women on Rai
1 (Table II, column (6)).

Substitution mostly between channels and not from the outside option of not
watching television. The one million extra women watching female shows on Rai 1 before
the news compared to the number of women watching soccer (Table III, column (3)) come from
other channels and not from non-viewers, since a nearly identical 12.1 to 12.5 million women
watch television on both types of days (Table III, column (6)). Otherwise, we would observe a
higher total viewership of women in days with female shows airing on Rai 1, which is not the
case. As for men, the 1.5 million extra men watching soccer on Rai 1 before the news compared
to the number of men watching female shows on Rai 1 (Table III, column (3)) come mostly from
other channels: the total number of men watching television when soccer games air on Rai 1
only exceeds the total number of men watching television when female shows air on Rai 1 by
0.6 million, indicating the number of new television male viewers due to soccer on Rai 1 is 0.6
million, whereas most of the remaining men (0.9 million) come from other channels (Table III,
column (6)).

Robustness checks. Rai 1 could cause the gender flip in viewership of the late news and
news talk-show if it tailored the news talk-show to women on female show days and to men on
soccer days (endogenous scheduling). Inspection of a random sample of topics on female show
days and of all topics on soccer and neutral show days reveals that this is not the case. Topics on
female show days ranged from corruption and politics to an interview with the prime-minister.
Those on soccer days included a discussion on Osama Bin Laden, Mad Cow disease and a review
of the life of Pope John XXIII. Those on neutral show days spanned the U.S. attack on Iraq to
coverage of the elections (Appendix Table E.2).

Rai 1 could also generate the gender flip in viewership by announcing the topic of the news
talk-show at the end of the 8:00 P.M. news. If more women than men watch the 8:00 P.M.
news on female show days, then more women than men might be persuaded to watch the news
talk-show (and the late news beforehand). Conversely, if more men that women watch the 8:00

P.M. news on soccer days, then more men than women might be persuaded to watch the news
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talk-show. Rai 1’s 8:00 P.M. news, however, has identical female and male viewership levels on

female show days and soccer days (Appendix Figure E.2).

3.2. OLS and IV on a panel of television shows
3.2.1. Main analyses and results

Null hypothesis. Absent inertia, the demand for an episode of a show should not vary sys-
tematically with the demand for the preceding program on the channel. It should only depend
on the show’s intrinsic characteristics — for example, the cast, genre, year, month and time slot
— and those of competing shows on other channels.

OLS estimation. There is a high (.66) correlation between the audience of adjacent shows.
For example, the audience of the 8:00 P.M. news on Canale 5 covaries with that of the preceding
Wheel of Fortune; the same for Hitchcock Presents and the movies that precede it (Figure IIT).

To ascertain the causal link between the demand for a show and that of its preceding program,
we exploit the (unbalanced) panel structure of the data: most shows have more than one episode
per show. Thus, we can control for time-invariant unobserved factors influencing the demand
for an episode of a show.

We postulate that logged Demand for episode e of show i, on channel ¢, in calendar year y,
month m and half-hour time slot s should be a flexibly linear function of Show i’s (i) intrinsic
attributes, such as cast and genre (I';), (ii) channel (I'c), (iii) year and month (I'; and I'y,,
respectively), (iv) half-hour time slot (I's), and (v) intensity of competition, by either popular

shows on other channels (Competition on popularity) or shows of the same genre ( Genre overlap):

Demand = ag + ayDemand preceding program + aoComp. popularity+

eofi, c,y m, s

+ azGenre overlap + I ULy Iy Is + €5.¢.ms

After accounting for these factors, demand should not depend on the logged demand for the
preceding program on the channel, i.e., the null is a3 =0.
The controls for show (I';), channel (I'.), year (I'y), month (I';,) and half-hour slot (I's) enter

the estimation as fully interacted time-invariant characteristics (a total of 16,965 fixed effects).2”

25 Audience does not vary significantly by day of the week, except on weekends, which are excluded from the
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The interaction between channel and show accommodates the few shows playing across different
channels in the same group.?® The further interaction with year, month and half-hour fixed
effects accounts for unobservable factors affecting demand for that show within the calendar
month and half-hour slot. We, therefore, only estimate demand for shows that air at least twice
within the same channel, calendar-month and half-hour slot.

Competition on popularity is the logged index of the average audience that competing shows
garnered in the previous month. For example, an index of 1.5=(2.5+2.0+1.04+1.041.0) /(5 chan-
nels) for a half-hour show on Rai 1 would mean that Rai 2 aired a program that averaged 2.5
million viewers in the previous month, Rai 3 one that averaged 2.0 million, and Rete 4, Canale
5, and Italia 1 ones that averaged 1.0 million each. For competing new or single-episode shows
we approximate their audiences with the audience of programs of the same genre, on the same
channel and starting on the same half-hour slot during the previous month. This variable enters
the specification as a proxy for the popularity of competing programs to the focal show.?” See
Table IV for summary statistics.

Genre overlap is an index of the fraction of time the focal show competes against shows
of the same genre. For example, 0.2=(1+0+0+0+40)/(5 channels) would mean that during the
news on Rai 1, Rai 2 aired news, but Rai 3, Rete 4, Canale 5 and Italia 1 did not. See Table IV
for summary statistics.

The estimate of «q, conditional on these controls, is 0.38 and significant at the 1% level:
demand for a focal show increases by 3.8% with an increase of 10% in the demand for its
preceding program. We obtain this result by adding controls sequentially, reducing the estimate
of @ from 0.67 down to 0.38-0.40 (Table V). The standard errors are conservatively clustered
by day to account for correlation among the demand for shows in the same time slot.

The OLS estimate may nonetheless be biased due to simultaneity and omitted variable
bias. Simultaneity occurs because Demand for episode e of show ¢ may influence Demand for
preceding program: viewers, for instance, may tune to the channel earlier so that they do not
miss the beginning of the episode. Omitted variables, such as weather or other unobserved
shocks affecting the demand for adjacent shows may also bias the estimate of ;. We address

these biases with two instrumental variable specifications.

analysis. Nevertheless, specifications including day-of-the-week fixed effects yield equivalent results.
26For example, Walker Texas Ranger aired on Mediaset’s Rete 4 in 1996 and on Mediaset’s Italia 1 in 2003.
2TIts inclusion, instead, as an instrument for the popularity of competing programs to the focal show does not
change the estimate of the coefficient of interest, «;.
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IV estimation using the theatrical audience of movies screened in Italy. We
analyse how the audience of a show’s episodes varies with the audience of the movies preceding
them, by instrumenting the audience of each movie with its theatrical audience in Italy. About
2000 movies released in Italian theatres between 1990-2000 later aired on television.

The theatrical audience of a movie is significantly correlated with its television audience
on its first airing. It is also arguably uncorrelated with shocks in the demand for the show
airing after the movie. For example, an omitted weather shock may influence the audience of
an episode and that of its preceding movie the day they air, but it does not affect the past
theatrical audience of the movie. Or, the popularity of the current episode may influence that
of the preceding movie because viewers tune-in earlier to the channel to watch the episode, but

this early tuning-in also does not affect the theatrical audience of a movie.

First stage : Demandpreceding program(movie) = 0o + 01 Theatrical Audience + 62Comp. popularity+

+ 03Genre overlap + I'; I Iy 'y Is + U5 ¢y s

Second stage : Demand. of i,c,y,m,s = PBo + BrDemandp eceding program(movie) T B2Comp. popularity+

+ (3Genre overlap + I'T Iy L' + 0ic.ym, s

The demand for an episode of a show increases by 4.8% with an increase of 10% in the
demand for the movies preceding them (Table VI, column (2)). This estimate is significant at
the 1% level and smaller than its OLS counterpart of 5.7%, suggesting a fair amount of OLS
bias. The OLS and IV estimates are not statistically different though due to the large standard
errors (Table VI, column (1)).

In the first stage, the television audience of a movie on its first airing increases by 0.62% with
an increase of 10% in its theatrical audience (Table VI, column (3)), an estimate significant at the
1% level, with a t-statistic of 5.63 (corresponding to an F-statistic of 31.7).2® The instrument,
therefore, appears strong (Stock et al., 2002).

Stations, however, may endogenously schedule more popular episodes of a show after more
popular movies and, conversely, less popular episodes of a show after less popular movies. Thus,

we restrict the sample of shows preceded by movies to the news since its daily popularity is

28Movies tend to air, on average, three times on television. The partial correlation between a movie’s theatrical
audience and television audience is only statistically different from zero on the first airing.
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arguably not susceptible to manipulation by stations.

The demand for the news increases by 3.9% with an increase of 10% in the demand for
movies preceding them (Table VI, column (5)). This estimate is significant only at the 10%
level since the number of observations declines to 143. This estimate is also almost half of its
OLS counterpart of 7%, suggesting again a significant amount of OLS bias. The two estimates
are not statistically different, however, due to the larger standard errors caused by the smaller
sample size.

Given the small number of observations available with this instrument we cannot use it
to conduct robustness checks or to test for explanations of inertia. We therefore use another
instrument whose case for exogeneity is slightly weaker, but which yields a larger sample on which
to conduct tests. Its estimates are smaller but not statistically different from those obtained
with the first instrument.

IV estimation using the average demand in the previous calendar month. We
analyse how the audience of a focal show’s episodes varies with that of their preceding programs,
by instrumenting the audience of each preceding program with its average audience in the
previous month.

The average demand for a program in the previous calendar month correlates highly with
its current demand. It is also uncorrelated with weather shocks affecting the demand for the
focal show. But its exogeneity may be violated if unobserved factors affecting both the focal
show in the current month and its preceding program in the previous month vary within the
current month. The estimates we obtain with this instrument, however, will be similar to those
obtained previously, allaying these concerns.

We estimate how the demand for the main daily news — starting at 6:30, 7:00, 7:30, 8:00
and 8:30 P.M. — varies with that of the programs preceding them.?? Restricting the outcome to
demand for the main news has two advantages. It is hard for channels to manipulate the daily
popularity of the news. Further, we can test whether inertia holds on different samples of news:
the news preceded by movies (in the previous analysis) tend to air later, at about 11:00 P.M.,
and to be shorter; the main daily news air earlier and tend to be longer.

This instrument yields results that are lower than — but not statistically different from — those

29We differentiate between the main daily news and the short, late night, daily news. The main daily news
have longer lengths — no less than 20 minutes, averaging 32 minutes — and start every day at the same time. The
late night news average 11 minutes and usually air at the end of prime-time, but at no fixed time, such as the
eight minute news around 11:00 P.M. on Rai 1 (discussed in the minute-by-minute estimation).
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using the theatrical audience instrument, suggesting that the unobserved factors described above

do not appear to bias the estimates.

First stage:

_ 00 0 .
DemandP’rogmm preceding main news — 00 + 91 Average demand previous monthngmm preceding the main news

+ 93 Comp. popularity + GgGenre overlap + I';I' 'y ', s + oy

Z7C7y7m7s

Second stage:
_ 30 0
DemandMain news,c,y,m,s — 60 + 61 DemandProgmm preceding main newst

+ ﬁg Comp. popularity + ﬁg Genre overlap + I';I'.I'y 'y, I's + 772 s

The demand for the main news increases by 2.2% with an increase of 10% in the demand for
the program preceding it (Table VII, column (2)). These estimates are 37% smaller than the
OLS estimates at 3.5%, suggesting again a fair amount of OLS bias, and statistically different
given the large sample size. The first stage (Table VII, column (3)) is strong with at t-statistic
of 10.9 on the instrument, corresponding to an F-statistic of 118.8 (Stock et al., 2002).

3.2.2. Other findings on OLS/IV analysis

Decay rate of inertia. We test for the decay in inertia by splitting the main news into
news below- and above-median length. Their respective average lengths are 28 and 38 minutes.
Inertia decreases in the duration of the news. The audience of the main news with below-median
length increases by 3.0% with an increase of 10% in the audience of the preceding program. But
this magnitude falls to 1.5% for above-median-length news (Table VII, columns (4)-(5)). The
magnitude of inertia from movies into the late news, averaging eleven minutes, is 3.9%.

This corroborates the event-study finding that inertia has a decay rate. The magnitude of
inertia in the event-study is 18-20% thirty minutes after the start of the news. It is smaller
than the 30% effect on shows averaging 28 minutes in length but not statistically different from
the 22% effect for the whole sample of main news, averaging 32 minutes in length (Table VII,
column (2)).

As in the event-study, viewer inertia persists into the program following the news. The

demand for the show that follows the main news increases by 0.9% with an increase of 10% in
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the demand for the program that precedes the main news (Table VII, column (6)).

Effect of uncertainty about competing shows on inertia. We test whether more
uncertainty about competing programs to the focal show (the main news) decreases inertia into
it. The higher the uncertainty about competing programs, the higher the potential reward of
switching. If competing programs are worse than the focal show on the default, viewers can
click back to it. Thus, the upside of switching can be high whereas the downside is truncated
at the cost of clicking. The next section models this process explicitly.

We test whether inertia into the news changes when no novel shows start at the same time
as the news (within one minute) versus when one or two do s0.3° We classify a show as novel if
it is in its first quartile of episodes.3!

Inertia appears insensitive to novelty in competing programs. The coefficient on the in-
teraction between the instrumented Demand for preceding program to the main news and No
uncertainty about the competing programs, measuring the difference in inertia between no com-
peting channels showing novel programs versus one or two channels doing so, is not statistically
different from zero (Table VIII, column (2)).

4 Mechanisms

The empirical analyses established (i) a causal link between the demand for consecutive pro-
grams on channel, (ii) a decay rate to inertia and (iii) that inertia appears insensitive both
to competition on gender-specific content and to novel programs on other channels. We now
discuss mechanisms consistent with these findings.

I. Asymmetric information. Advertising of a show during the preceding program could
cause inertia by persuading viewers to remain on the channel. Canale 5 started to advertise its
8:00 P.M. news with a clip during the preceding program in 1995; Rai 1 followed suit.

We remove these two news shows from the sample focusing only on the main news on the
other four channels, which do not advertise during the preceding program. Inertia in this
subsample is 2.5%, and not statistically different from the 2.2% estimated for the full sample of

main news shows (Table VIII, column (3)). Thus, inertia exists in the absence of asymmetric

30Cases when three or more channels start programs at the same time (within one minute) as the focal news
are rare, fewer than 5% of cases.

31'We also tested specifications where we classified a show as novel if it was in its first decile of episodes or if it
was on its first half of episodes. Both yielded equivalent results to those obtained with the classification of novel
shows in the text.
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information on the programming of the default and competing channels.

II. Unsynchronized start times for programs. Differing starts of programs might
also generate inertia. If some viewers experience disutility from not watching a show from its
beginning, they may remain on the default channel until a program starts on another station.
Thus, inertia may stem from no programs starting around the same time as the focal show.

Unsynchronized start times for programs do not affect inertia. We split the main news
show sample into news that have no competing programs starting at the same time (within one
minute) versus those with one or more programs starting at the same time. We test whether
inertia is higher when no competing shows start at the same time as the focal show (the main
news). The interaction between the instrumented Demand for program preceding the main news
and No shows starting in the 1 minute vicinity of the main news, measuring the difference in
inertia between the two conditions, is not statistically significant (Table VIII, column (4)).

III. Quasi-indifference versus naive quasi-hyperbolic preferences. T'wo other pos-
sible mechanisms are time-consistent preferences with quasi-indifference between the focal show
on the default channel and competing programs, and quasi-hyperbolic preferences. Viewers with
the former preferences stay in the default because they are nearly indifferent between the focal
show and programs on other channels. Viewers with the latter preferences, coupled with naiveté
about their procrastinating tendencies, procrastinate in switching away from the default.

To fix ideas, the dynamic model below describes the relationship between these two types of
preferences, switching costs, the option value to switching and delays in the default. We then
relate the predictions of the model to the findings in the event-study and OLS and IV estimation.

Model setup. Consumers are on the default channel at the end of a program. The decision
problem is whether to switch to an alternative channel. The decision—making horizon is infinity.
At minute t — 1, a new show on the default channel starts and the consumer gathers information
about it. The information gathered during minute ¢ — 1 allows her to form unbiased expectations
on the benefit bAd she will derive every minute thereafter from this show. This setup is consistent
with the finding that consumers evaluate programs in less than one minute, updating their
priors on the current programming almost instantaneously (Cha et al., 2008). We assume, for
simplicity, that by > 0.

At the beginning of minute ¢ the consumer draws a cost ¢; of clicking to another channel.
The cost of clicking at each minute (¢;) is stochastic, i.i.d, drawn from a continuous distribution
with cumulative density F'(c) known to the consumer, with support [¢, ¢], where 0 < ¢ < ¢.

The consumer does not know ex-ante the benefit b, she will obtain on the alternative channel.
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Timing of game

t-1 t t+1
L 1 1 5
1 I Ll
Prior show on Stay on Draw cost of Stay on
default channel Dre.aw cost of > the default switching > the default
ended switching c. channel Cs1 channel
Start of new show
on the default
channel
Form expectations Switch Switch Switch Switch back
on the benefit (by) channels back to the channels to the
of the new show default default
on the default
Stay on the Stay on the
alternative alternative
channel channel

She has priors on it from previous experience or other information, but she only observes b, by
sampling the program.

She compares the benefits versus the costs of switching at each minute, discounting future
time periods by d, where § € (0,1). At minute ¢ she can switch by incurring ¢, the cost of
clicking at t. If the program on the alternative channel is at least as preferred as the show on
the default channel, she stays on the alternative channel and gains b, at minute ¢ and for all the
minutes thereafter, reaping b, + baﬁ. If the show on the alternative channel is less pr(::ferred
than that on the default, she returns to the default channel, gaining b, in minute ¢ and by from
t + 1 onwards, reaping b, + (fdﬁ. We assume that it is costless to switch back to the default
channel, so she has an even greater incentive to switch. Therefore, the upside of switching could
be high compared to the downside, which is truncated below at —c.3?

The standard model. The payoffs, at time ¢, associated with the actions of switching

channels and not switching channels, are, respectively,

—ct + E[ba] + Ebalba > ba)P(by > bg) 15 + baP (b < ba) 125 if switch

V(cy, by, 8) =< . X
(et b4, 9) { ba + OE[V (ct+1, b, 0)] if not switch

32 A model with, instead, non-stochastic costs ¢ and stochastic benefits at each minute (b;) would yield similar
predictions.
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Solving the model. Let G = E[by] + Eba|ba > ba]P(ba > ba) 15 + baP(ba < ba) 1S5,
the gain associated with the option value of switching. The consumer switches if —¢; + G >
by + 0E [V (ciy1,ba, bAd, 9)]. The solution to this problem is a cut-off ¢* whereby the consumer is
indifferent between switching and not switching channels: If the cost of switching at each period
is less than or equal to ¢* the consumer switches the channel, and stays on the default channel

otherwise. See the appendix for proofs of the propositions below.

Proposition 1. The consumer’s game has a unique stationary equilibrium:

L IfG<c+ 1%;, then ¢* = ¢ (the consumer never switches)

i. If G > %, then ¢* = ¢ (the consumer switches, no matter the cost)

iii. otherwise, ¢* is the unique solution to the equation:

¢ = rptzey (G(1 = 8) = ba + 6E[crii|crpr < '] P(cern < ¢)}

Proposition 2. In the region where ¢ < ¢* < ¢, ¢* is strictly increasing in G and strictly

decreasing in by.

The cut-off ¢* is increasing in G, the gain associated with the option of switching, and
decreasing in the attractiveness of the show on the default channel by.

We assume that by —bg ~ U[A—0, A+0], where A is the mean difference between the benefit
of the show on the alternative channel and that on the default channel, with A being any real
number and ¢ > 0, the spread around the mean.?® For ¢ = 0, this difference is deterministic
with A = b, — by. For o > 0, we have three cases. When A < —¢ the consumer never switches

since switching would leave her worse off. When A > ¢ the difference in benefits is always

33We assume television consumers have imperfect information about the programs, as each airing is unique,
unless it is a rerun. Full information can only be attained by sampling the program in a few seconds (see
the previous discussion in Section 2.2. on the evidence that consumers evaluate programs in a few seconds).
In this context, A can be seen as the mean of the prior distribution of the difference in benefits between the
already sampled show in the default channel, about which consumers are perfectly informed, and the show on the
alternative channel about which they are imperfectly informed (but whose average benefit they can infer from
having seen this show advertised in print, or from sampling it in previous periods, or from the type of program the
competing channel tends to air). The variance of this prior distribution is ¢ > 0. New programs on the alternative
channel offer a higher variance in the difference in benefits than established programs since the consumer has less
information, and therefore more uncertainty, about the benefits of newer programs on the alternative channel.
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positive, but she has to incur the cost of switching. When —o < A < ¢ the alternative program
may be less attractive on average (e.g., A < 0) but its spread high enough to induce switching.

We focus on cases two and three in the region ¢ < ¢* < ¢, which are the most interesting.
Assume, for simplicity, that ¢ ~ U[0, 1] and ¢ arbitrarily close to 1.

Quasi-indifference between channels. The cut-off in case two (A > o) is ¢* ~ V2A.
The consumer will delay switching if the expected difference in benefits A = b, — by is small,
causing ¢* to be small. This quasi-indifference between channels leads to long delays in the
default, because the consumer has to wait longer to draw a cost lower than ¢*. The cut-off in
case three (—o < A < o) is ¢* ~ %.
difference in benefits. The consumer will delay switching if she believes the other channel is only
slightly better (e.g. both A and ¢ are small).

Procrastination in the default channel. Another model predicts delays in switching

It is increasing in the mean A and spread ¢ in the

even when the mean and spread in the difference in benefits is significant. It focuses on time-
inconsistency of preferences, whereby the consumer plans to change the channel at some future
minute by incurring the cost of switching in return for watching a better show. When this
minute arrives, however, the immediate cost of switching looms larger than the more distant
benefit. The consumer delays switching, planning to switch in the future. She will repeatedly
do so until a random shock in utility leads her to switch.

Time-inconsistent preferences, coupled with naiveté about one’s own behaviour explain de-
lays in the status-quo even when the marginal benefit of switching appears higher than the
cost.?* Not making a phone call to enrol in an employer’s 401k plan, foregoing the employer’s
matching contributions (Madrian & Shea, 2001), or not cancelling a gym membership when no
longer using the gym (DellaVigna & Malmendier, 2006) are consistent with these preferences.

McClure et al. in 2007 document time-inconsistency even when the delay in rewards lasts
only minutes. Thirsty lab subjects preferred immediate squirts of juice or water to waiting five
minutes for them. However, when choosing between squirts of juice and water in 10 minutes
versus 15 minutes, or 20 minutes versus 25 minutes, they showed no such preference for the

earlier rewards, though the lag between them was still five minutes.

34Time-inconsistent consumers can be divided into two categories. Sophisticates, who know they have time-
inconsistent preferences (Strotz, 1956; Phelps & Pollak, 1968; Laibson, 1997; O’Donoghue & Rabin, 1999), and
naive or partially-naive consumers (Akerlof,1991; O’Donoghue & Rabin, 2001), who naively believe they are more
time-consistent than they actually are. Both types of consumers will show longer delays in the status-quo than
time-consistent agents. The procrastination for naive or partially-naive consumers, however, is longer than for
sophisticates because the latter are aware they will procrastinate and therefore switch earlier.
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The fully naive consumer sets a lower threshold ¢* than the optimal, believing she will
procrastinate less than she actually does, underestimating her losses from procrastination. This
lower threshold leads to longer delays in the default.

A consumer with this type of intertemporal preferences postpones one-time tasks with im-
mediate costs and delayed benefits, captured in the discount function 1, 36, 882, 362 .... where
B € (0,1]. She believes she is time-consistent: her belief about her (3, defined as 3, is that
B =1 > (. Thus, she optimises over future time periods as a time-consistent agent, not recog-
nising that she will procrastinate when the future becomes the present. The lower the (3, the

higher her procrastination.

Proposition 3 (i) The cut-off for the fully naive consumer is: ¢*"%¢ = Bc*¢*P 4 (1 — B)A; (ii)
chmaive — cnerp if 3 = 1; (iii) ¢*"4ve < 9P if 3 € (0,1), (iv) "¢ is strictly increasing in 3

if 8€(0,1).

If 3 = 1, she does not procrastinate — the cut-off for the naive consumer (c*"%¢) is the
same as that for the time-consistent consumer (¢*“*?). If 5 € (0,1) the naive consumer has
a lower cut-off cost that the time-consistent consumer, taking longer to draw a small enough
cost to switch channels. And the smaller the 3, the smaller ¢*"%¢_ the more she procrastinates
switching, delaying longer in the default.

Thus, even when the average difference in benefits is high and its spread significant we could
observe long delays in the default for a naive consumer with small enough (.

Discussion and match with findings in the event-study and the IV estimation.
Time-consistent consumers persist in the default if they are quasi-indifferent between the show
in the default channel and the program in the alternative channel. However, inertia should
decline as the expected difference in benefits (A) or the spread in this difference (o) increases
since their cut-off ¢* = ¢***P also increases. Naive quasi-hyperbolic consumers’ inertia varies less
with the increase in the expected gain from switching and its spread, as their cut-off is always
smaller than that of the time-consistent consumer and further declines as their procrastination
tendencies increase (smaller ().

Our findings seem more consistent with naive quasi-hyperbolic preferences than with quasi-
indifference. As documented in section 3.1. women’s inertia into the news after a female
show is insensitive to whether competing channels offer female shows during the news. Quasi-

indifference, however, suggests that it should decline as more channels offer female shows: if
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women switched to Rai 1 to watch a female show they should switch at an increasing rate out of
Rai 1 during the subsequent news as more channels offer female shows (higher potential differ-
ence in benefits). Inertia also appears insensitive to whether competing programs to the focal
show are new (more uncertain) and thus have higher variance in their benefits, as documented
in section 3.2. Quasi-indifference, however, suggests that it should decline as more channels offer

novel programs since the option value of switching rises.?®

5 Calibration of value of consumer inertia for channels

The previous sections established that viewer inertia affects the audience of television shows:
the demand for an episode of a show increases by 2%-4% with an increase of 10% in the demand
for the preceding program. We established that the most plausible model for behaviour in this
environment is one of naive quasi-hyperbolic preferences. We now show, with a simple static
model and schedule enumeration that channels fully exploit consumer inertia in program choice.
Though the model is static and does not model strategic interactions, it captures the essential

features of this environment.

5.1. A simple model

Model setup. A channel has three consecutive time slots of equal length: s1,s2 and s3. It
wants to allocate three programs (1, 2 and 3) to these three time slots. The programs vary in

their intrinsic appeal: a1 < as < as, where a; = intrinsic appeal of program ¢. The intrinsic

35 An alternative mechanism for viewer inertia is the purported hypnotic effect of television. The popular press
has claimed that television’s frequent edits induce an hypnotic state of apathy (e.g., Scientific American, 2003).
This could induce persistence in the default channel. Evidence from studies on the effect of television on cognition
in adults, conducted mostly in the 1970s and 1980s, is mixed. Krugman (1971) compared electroencephalographic
(EEG) activity of a subject exposed to both television and magazine ads. Television created mainly slow (e.g.
alpha) waves, indicating low mental effort. Reading created beta-wave activity, indicating higher effort. The
conclusion that television led to a trance-like state ensued, though the study comprised a single subject. Weinstein
et al. (1980) found that magazine ads generated more mental processing (beta-waves) than television ads. However,
research varying reading and television content (Radlick, 1980) found television required higher mental effort when
its content was more complex than that of books. D. R. Anderson et al. (2000) functional magnetic resonance
imaging (fMRI) data suggest that the interpretation of montages requires the coordinated effort of several brain
areas. The evidence for children suggests cognitive engagement with television. Violent content leads to violent
behaviour (e.g., Bushman & Huesmann, 2001) and preschoolers’ exposure to television affects positively their
later achievement (e.g., Gentzkow & Shapiro, 2008). A review by Anderson and Burns (1990) concludes that
educational content “seems to educate in the manner intended” and that, in general, “television viewing is a
cognitively active behaviour”.
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appeal of a program is its audience net of scheduling effects. The audience of program 1 is
normalised to one (a; = 1). There are no strategic interactions with competing channels. The
channel’s problem is to maximise average audience across the three time slots (daypart), since
advertising revenues increase monotonically in audience.3

Optimal scheduling in the absence of viewer inertia. In the absence of viewer iner-
tia, any allocation of the three shows across time slots yields the same average total audience
S(ai, aj,ar) = 3[1+ az +ag), for i,j,k =1,2,3 and i # j # k.

Optimal schedule with viewer inertia. With viewer inertia, the focal show inher-
its a fraction p of the audience of the preceding program. Therefore, it is optimal to order
shows in decreasing order of intrinsic appeal: the best program, 3, in the first slot, program
2 in the second slot and the weakest program, 1, in third slot, yielding an average audience:
S(az, az,a1)Pm = Lag + (ag + pas) + (1+ plaz + paz)] = 3[1 + a2 + a3z + p(az + a3 + pas)].
The worst schedule orders shows in reverse, from weakest to best, yielding S(a1, ag,az)"V st =
1+ (a2 +p) + (a3 + plaz + p)] = 5[1 + a2 +as+p(1+ p+az)]. This strategy is consistent with
anecdotal evidence. The lead-in strategy — placing a weak or new show after a popular one to
inherit its audience — is described in industry books as a common strategy to exploit inertia.3”

The difference in audiences between the optimal and worst schedules corresponds to a dif-
ference in revenues, since ad rates increase monotonically in audience.

Optimal schedule when show lengths are unequal. Prime-time shows in Italy vary in
length. When show lengths vary, the optimal schedule depends on the relative ratio of intrinsic
show audiences a1, as,as, their lengths l1,ls,l3 and the magnitude of the inertia parameter
p. Therefore, analysis of the optimal schedule requires computing all possible combinations of
shows and ascertaining which yields the highest and lowest average audiences during prime-time,

conditional on viewer inertia.

5.2. Optimal schedule during prime-time: audience effects

We focus on the flagships, state-owned Rai 1 and Mediaset’s Canale 5, which captured 50%
of the audience in prime-time for 2003. We use the estimated inertia parameter to derive the

audience, net of inertia, of each type of program in prime-time. Then we enumerate all possible

36The slots between 8:00 and 11:00 P.M. comprise the prime-time daypart, for example.

37This media scheduling strategy is common knowledge in the television industry and has been discussed
extensively in many books. A leading book, Ratings Analysis, by Webster et al. in 2006 writes: “.. a lead-in
strategy is the most common [strategy]...”.
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schedules in prime-time (six schedules since there are only three program types), calculate inertia
from one program to the next, and estimate the average audience for each combination. The
optimal schedule is the combination of programs yielding the highest audience.

Using an estimated inertia parameter of p = 0.3 for a 28 minute program (Table VII, column
4) we find that the prime-time schedules for both Rai 1 and Canale 5 in 2003 are close to the
optimal: the average audience falls short of that of the optimal schedule by only 0.1% and 0.9%,
respectively. Even though this exercise is in a static setting and does not account for strategic
interactions, it shows that channels exploit viewer inertia when scheduling programs. The small
deviations from optimality in our exercise likely arise from the lack of dynamics in scheduling
and/or strategic interactions.

In contrast, the worst schedules fall short of the optimal average audience by 2.0% and 2.7%,
respectively (see Table IX and Appendix Table D.1). If channels did not incorporate viewer
inertia in their scheduling, this could result in a loss of at least 2% in audience.?® We quantify
below that this loss would be worth 20-40% of profits for for-profit channels.3?-40:41

5.3. Relationship between audience and advertising rates

We document that changes in audience affect revenue significantly. We find that an increase of
1% in the forecasted audience for prime-time increases advertising revenues by 1.2%. We use
the advertising rates charged by Mediaset’s Canale 5 for 2002 and 2003 for a thirty-second ad
in prime-time to calibrate this magnitude. The increasing return to audience conforms with the
relationship between audience and the price for a thirty-second commercial in the U.S. in 2003,
for all major networks, where an increase in audience by 1% increases advertising revenues by
1.4%, on average (Wilbur, 2008, Table 1, page 362). Appendix D details of these calculations.

38The average difference in audience across the six different schedules in prime-time is dampened by the large
weight of a two-hour program in prime-time, which is less sensitive the audience of the preceding program since
inertia decays over the duration of the two hour program.

39The results for the other four channels (not shown) are similar. Their schedules are at or close to the optimum
and the percentage differences between the optimal and worst schedules are 2-4%.

40Using the estimated inertia parameter p = 0.22, for 32 minute program (Table VII, column 2), we find that
the actual schedules for Rai 1 and Canale 5 come closer to the optimum: 0.1% and 0.5% difference, respectively.
And the difference between the optimal and worse schedule shrinks to 1.0% and 1.6%, respectively. These results
are not not shown, but available upon request.

41We do not calculate standard errors as this is an one-time enumeration exercise of three program types over
three possible slots — and thus six possible schedules — using the average audience for the year for each program
type. This is a good approximation as line-ups in Italy tend to be very stable, with the same program types airing
daily, as is the case with the 8:00 p.m. news and the subsequent half-hour variety show.
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5.4. Optimal schedule: impact on channel profitability

A 2% loss in audience would decrease for-profit Mediaset’s channels’ profits by 20% to 40%.
First, a loss in 2% in audience represents a loss in advertising revenues of 2.4% estimated
in the previous section. The average revenues for for-profit Mediaset in 2002 and 2003 were
2,280 and 3,029 million Euros, respectively, consisting mostly of advertising revenues (2,112 and
2,848 million Euros, respectively). Profits amounted to 258 and 175 million Euros, respectively
(11.4% and 5.8% of revenue, respectively). Assuming that (i) a change in 2% in audience due to
scheduling could be achieved for the whole day, not just for prime-time, and (ii) the estimated
relationship between advertising rates and audience holds across all channels, not just Canale 5, a
2% decrease in audience resulting from ignoring inertia in scheduling, would decrease advertising
revenue by 2.4%. This would have caused a 20% to 40% decline in profits in 2002 and 2003,
respectively, given that programming costs are sunk for the year.4?

Any decrease in audience for the state-owned Rai group would lead to negative profitability

since its profit margin is close to zero — 0.2% and 1.0% in 2002 and 2003, respectively.

6 Conclusion

How sticky are defaults? Do they become inconsequential when both the direct and indirect
costs of switching away from the default are extremely low? This paper suggests that not, by
exploiting the unique features of the Italian media environment. Despite the low direct cost of
switching — a click of a button — and the low indirect costs of switching owing to the limited
number of channels to search — mainly six — and the vast experience of consumers with television,
show choice in Italy depends significantly on whether viewers happened to view the previous
program on that channel.

“

How can this phenomenon occur in a setting where the switching costs ... are lit-
erally one thumb press?” (Thaler & Sunstein, 2008).*3 We test and discuss possible mecha-
nisms underpinning inertia in such an environment, such as advertising of the subsequent show

during the current program (asymmetric information), waiting until another program starts

“2For p = 0.22 the difference between the optimal and worst schedule for Canale 5 would be 1%. Under the
same set of assumptions, a decrease in audience of 1% would decrease advertising revenues by 1.2% and therefore
Mediaset’s 2003 profitability by 20%.

43Thaler and Sunstein in “Nudge” ask the question of why viewer inertia exists in television when the actual
cost of switching away from the status quo channel is a thumb press of a button in the remote control.
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on another channel (unsynchronized start times), caring little about which program to watch
(quasi-indifference) or procrastination on a channel (naive quasi-hyperbolic preferences). Pro-
crastination in the default channel is the most consistent with the findings in our setting.
Further, we document that channels fully exploit this behaviour. Failing to have done so,
however, would have cost them 20-40% of their profits. In fact, television stations design the
choice environment — “choice architecture” (Thaler & Sunstein, 2008) — to fully exploit this
behaviour. The lead-in strategy — placing a weak or new show after a popular one to inherit its
audience — is described in industry books as a common strategy to exploit inertia. In the United
Kingdom, where the BBC is statutorily mandated to air educational content, executives use
popular lowbrow programs to nudge viewers into watching the subsequent educational shows:
“[...] it is a revival of the old idea of hammocking difficult programs between entertainment/...]”.**
In sum, this paper documents that extremely low switching costs can still induce significant
inertia. If curtailing default stickiness is desirable, abolishing defaults in favour of active choices

— instead of merely shrinking the costs of switching away from these defaults — may be warranted.

Constanca Esteves-Sorenson, Yale University

Fabrizio Perretti, Bocconi University

Submission date: April 2011
Acceptance date: July 2011

44Jana Bennet, BBC’s director of Television, The Guardian, Media Section, February 2003; “hammocking”
refers to scheduling a weak or new program between to popular ones, so that it inherits the audience of the
preceding program and captures viewers tuning-in early to watch the succeeding program.
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Adjusted women and men on Rai 1 before and after the late news

The top left (right) panel depicts the adjusted audience for women and men from 60 minutes before
to 60 minutes after the start of the late news on Rai 1 on female show (soccer) days. Men and women on
female show (soccer) days were adjusted by (i) the baseline women and men on Rai 1 (women and men
on neutral show days) and (ii) calendar-day-by-minute-of-the-calendar-day-by-gender fixed effects. The
bottom left (right) panel shows the difference in the adjusted audience for women and men and its 95%
confidence interval. Standard errors are clustered by calendar day. Details of the estimation are in the
text.
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FIGURE III

Example of audience correlation between consecutive shows on a channel
The left panel depicts the audiences of the 8:00 P.M. news in Canale 5 and that of its preceding
program, the game-show Wheel of Fortune. The right panel depicts the audiences of Hitchcock Presents
on Rai 1 and that of its preceding program, movies.
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TABLE I
Magnitude of decay rate of inertia on Rai 1 (2002-2003)

Adjusted average Rai 1 viewers before and after the start of the late news -

('000)
On female show days On soccer days
Event window Event window
-60 to -1 +1 to +30 -60 to -1 +1 to +30
minutes minutes minutes minutes
(1 () 3) “4)
Constant 1,441 901 1,470 945
Women x Rai 1 583 262 583 262
(129)*** (64)%** (131)%** (66)***
Women x Rai 1x 1,015 30 Women x Rai 1x -226 -387
x Female Show (157)*** 75 x Soccer (222) (106)***
Men - - - -
Men x Rai 1 679 289 679 289
(167)*** (56)*** (170) (57)***
Men x Rai 1x -104 -171 Men x Rai 1x 1,560 -33
x Female Show 182 (63)%%* x Soccer (294)** (78)
Row 3 - Row 6 1,120 201 Row 6 - Row 3 1,787 354
(128)%*** (70)*** (145)%** (85)***
Cal day x minute x
genderyﬁxed effects Yes Yes Yes Yes
Calendar days 139 139 28 28
Channels 6 6 6 6
N 100,080 49,272 20,160 10,080

Notes: Row 3 - Row 6 in Column (1) shows the average adjusted gap in women-men during the hour preceding the
start of the news on Rai 1 (-60 to -1 minutes event window) on female show days. Column (2) does so for the thirty minutes
after the start of the news (+1 to +30 minutes event window ). Row 6-Row 3 in Column (3) shows the average adjusted
gap in men-women during the hour preceding the start of the news on Rai 1 (event window -60 to -1 minutes) on soccer
days. Column (4) does so for the thirty minutes after the start of the news (event window +1 to +30 minutes). The sample
for the adjusted audience estimation in columns (1) and (2) comprises 127 female show days and 12 neutral shows days
and the six channels to facilitate the estimation of calendar day, minute of the calendar day and gender fixed effects for
the adjusted estimation. The sample for the adjusted audience estimation in columns (3) and (4) comprises 16 soccer days
and 12 neutral show days, as well at the fixed effects mentioned previously. Standard errors in parentheses, clustered by
calendar day; ***significant at the 1% level; **significant at the 5% level; *significant at the 10% level.
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TABLE 11
Effect of competition on women'’s inertia into the news and news talk-show on Rai 1 on female show days

Average Rai 1 viewers in the half-hour after the start of the late news - ('000)

+1 to +30 minutes event window

Below-median Above-median  Difference Low outset High outset Difference

competition  competition 2)-(1) competition competition (3)-(4

O 2 3) “4) ®) (6)
Women 1,214 1,234 20 1,200 1,300 100
Men 886 906 20 873 982 109
Calendar days 76 51 127 109 18 127
Day of the week dummies Yes Yes
N (cal. dayXminuteXgender) 6,692 6,692
Number of clusters (cal. days) 127 127

Notes. Below-median competition indicates days when one or no competing channels are airing female shows during
the news on Rai 1 (+1 to +30 minutes event window). Above-median competition indicates days when more than one
channel does so. Low outset competition indicates days when no channels start airing a female show in the period from the
commercial break before the start of the late news on Rai 1 to five minutes into the news. High outset competition indicates
days when one or more channels do so. The 6,692 number of observations instead of the potential 127x30x2=7,620 is due
to the audience data ending at midnight and the late news on Rai 1 starting after 11:00 P.M. on some days. Specifica-
tions control for time-invariant unobservable day-of-the-week factors affecting viewership. Standard errors in parentheses,
clustered by calendar day; ***significant at the 1% level; **significant at the 5% level; *significant at the 10% level.
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TABLE 111
Source of Rai 1 viewers — Rai 1 and total television audience before the news

Average viewers in the hour before the start of the late news on Rai 1 - ('000)

-60 to -1 minute event window

Rai 1 Total television
Female Soccer Difference Female Soccer Difference
show days  days (D-(2) show days days @-(5)
(1 (2) (3) 4) (%) (6)
Women 3,176 2,211 965 12,100 12,510 -411
(170)*** (220)*
Men 1,884 3,407 -1,523 9,699 10,300 -601
(200)*** (180)***

Notes. Estimation based on N = 143 days: 127 female show days plus 16 soccer days. The total number of women
watching Rai 1 the hour before the start of the late news on female show days outnumber women watching soccer games
in Rai 1 by almost 1 million. However, the total number of women watching television in the hour before the start of the
late news on both types of days is only marginally different. The total number of men watching Rai 1 the hour before the
start of the late news on soccer days outnumber men watching female shows by 1.5 million. However, the total number of
men watching television when soccer games air on Rai 1 only outnumber the total number of men watching television when
female shows air on Rai 1 by 0.6 million. Standard errors in parentheses, clustered by calendar day; ***significant at the
1% level; **significant at the 5% level; *significant at the 10% level.
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TABLE VI
How the demand for a show or the news is affected by the preceding movie (1990-2003)

Sample: " Any show preceded by movies News preceded by movies
Ln audience . Ln audience .
. . Ln audience Ln audience
Dependent variable: show preceded by . news preceded by .
. movie . movie
movies movies
Specification: OLS 2SLS 1st stage: OLS OLS 2SLS 1st stage: OLS
(€] (@) 3 (@) (€] (6)
Demand for preceding program (movie) - In audience  0.566 0.483 - 0.695 0.388 -
(Instrumented with Ln Italian theatrical audience (0.084)*** (0.107)*** - (0.121)*** (0.205)* -
for movie)
1st stage: movie followed by news
Ln Theatrical audience movies 0.062 0.060
(0.011)*** (0.015)***
t-stat 1st stage 5.636 4.050
Controls:
Competition on popularity @ -0.075 -0.077 0.043 -0.008 -0.01 0.062
(In index audience of competing shows in prior month (0.076) (0.058) (0.098) (0.117) (0.136) (0.159)
Genre overlap 0.132 0.138 0.093 0.266 0.354 0.268
(% of time genre overlaps with other channels') (0.127) (0.097) (0.171) (0.210)  (0.226) (0.298)
Channel X Show X Year X Month X 1/2 hour slot FE Yes Yes Yes Yes Yes Yes
R-squared 0.83 - 0.82 0.79 - 0.82
N (Number of movie-show pairs) 305 305 305 143 143 143
Number of days (clusters) 268 268 268 129 129 129
Average length of show or news preceded by 44 1

movie (minutes)

Notes.()Does not include weekends;(2) Using index of In audience of competing shows in the prior month as an
instrument instead of as a proxy for the popularity of simultaneous competition to the focal show does not change the
estimated coefficient on the variable of interest: Demand for the preceding program (movie). Standard errors in parentheses,
clustered by day; ***significant at the 1% level; **significant at the 5% level.
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A  Appendix A — Audience measurement details

The most common remotes (Type I) have a button for each member of the household. Pushing
once the member’s button plus the OK button confirms that the person is watching; pushing
twice plus OK indicates she is not. A less prevalent type (Type II) has one button for all

members of the household plus an upward and downward arrow to interact with the meter.

FIGURE A.1
Version of Type I remote that interacts with the television meter




B Appendix B - Event-study sample construction

TABLE B.1

Sample for minute-by-minute event-study analysis in 2002-2003

Average start Standard

January 1st 2002-December 31st 2003 Total (P%\/I ) deviation
o (min)
Days with late (11:00 PM news in Rai 1)® 498 11:08 16.8
Total days with late news followed by Porta-a-Porta in Rai 1 253 11:12 13.9
Observations for analysis
Total female show days®+News+Porta-a-Porta in Rai 1 127 11:17 13.5
Total male show (soccer) days + News +Porta-a-Porta in Rai 1 16 11:03 6.7
Total neutral show days®+News+Porta-a-Porta in Rai 1 12 11:16 11.4
Total number of days for analysis'® 155

Notes: (1) Does not include weekends; (2) Porta-a-Porta is off the air in the summer and occasionally does play after
the 11:00 P.M. news in Rai 1; (3) Female show is a show where women outnumber men on every episode (e.g., Incantesimo,
a series on the romantic lives of doctors and nurses at a Roman hospital; I Racommandati, a singing talent show) and that
lasts one hours or more; (4) Male show is a show where men always outnumber women, such as soccer, and that lasts one
hour or more; (5) neutral show is a show where women outnumber men on some episodes but not on others (e.g. science
show Superquark or Porta-a-Porta which occasionally airs before the late news in Rai 1) and that lasts one hour or more;
(6) 57 days were removed from the analysis because the programs before the late news had only aired once and therefore
we had no criteria to classify them; an additional 41 days were removed because the duration of the show before the start

of the late news was less than one hour.

C Appendix C - Model proofs

The proofs for propositions 1 and 2 follow approximately the same logic as Carroll et al. (2009).

Proposition 1. The consumer’s game has a unique stationary equilibrium:

i fG<c+ %, then ¢* = ¢ (the consumer never switches)

i. f G > %, then ¢* = ¢ (the consumer switches, no matter the cost)

ili. otherwise, c* is the unique solution to the equation:

¢ = m5psptarmzey (G(1 = 6) = ba + 0E[cest|eipr < ¢]P(cen <€)}

1—5+5P(Ct+1 <c*



Proof. The solution to the problem —c;+G > 5d+5E[V(ct+1, ba, bAd)] is a cut-off ¢* whereby the
consumer is indifferent between switching and not switching channels: If the cost of switching
at each period is less than or equal to ¢* the consumer switches the channel, and stays on the
default channel otherwise.

The continuation value of the game if the consumer does not switch the channel is:

R 1
¢ = E[V(ct41,b4, 6, ¢7)] 1 -6+ 0P(ciar < c*){E[ cir1lerr < cfP(c1 <)

+ GP(eiy1 <) +bg(1 — P(e < ¢}

where G as defined in the main text is G = E[bs]+Elba|ba > ba] P(ba > ba) 125 +baP(ba < ba) 125

We obtain the continuation value ¢ by noting that:

—ct1 + G if ¢ <c*

V(cis1,ba,0) =4 - .
(¢t+1,ba,9) {bd+5E[V(ct+2,bd,5)] if g > c*

Then E[V (¢is1,b4,0,¢*)] = E[—ciy14Gleipr < P (cip1 < )+ (ba+0E[V (crpa, )| Pleisr >
c*). Since ¢, ¢iq1, cigo is 1.4.d. then E[V(¢i41,b4,0,c*)] = E[V(Ct+2,6d,5, c*)]. We then solve
for E[V (ci11,bg, 0, ¢*)] since ¢* is the solution across all time periods.

Since ¢* is constrained to belong to [c, ¢,

c if G—bg—dp<c
=4 G-by—0p ifc<G—by—0dp<c
¢ if G —bg— 0 >¢

Now we prove (i): ¢* = ¢ is an equilibrium to the game if and only if G — by — 8¢ < c. For
c*zg,éz%andGSg—i—lL_dé.

For (ii), ¢* = ¢ is an equilibrium to the game if and only if G — by — 8¢ > ¢. For ¢* = ¢,
¢ =—FElc]+ G and G > %.

For (iii), ¢* € (c,¢) is an equilibrium of the game if and only if G — by — 8¢ = ¢*. We prove

that ¢* exists and is unique. First, we obtain

¢ = m5rsptarmzey (G(1 = 6) = ba + 0E[ces1|eipr < ¢]P(erpr <€)}

3



by noting that:

—¢" = —G+by+5¢
)

1-96 +5P(Ct+1 S C*)
+ ba(1 = Plegyr < ¢)}

= —G+by+ {E[—ctt1let+1 < ¢|P(cpy1 < )+ GP(cip1 < ) +

and further simplifying by eliminating common terms with G and l;d.
Then we define H(c?) = g(c) — ¢, where g(c") = W{G(l —8) — by + 0E[c|c <

)P(c < ")}, where c replaces ¢;11 to simplify notation. The function g is differentiable with

G(P) = (1=6+6F ()16 f(O) — (1= 6+ 6F(c?)) 26 f(°)(G(1—6) —bg+E]c|e < P]F(P)).
Since H (c) :Ag(g) —¢ > 0 when G > % +casg(c) =G — % and H(¢) = g(¢) — ¢ < 0 when
G < % as g(¢) = G(1 — &) — bg + 0E[c], ¢* exists. Further, when ¢ = ¢*, ¢/(¢*) = 0.

Therefore, H'(¢*) = —1 < 0. Thus H(c") = g(c") — ¢ has unique root ¢* in (c, ¢).

Proposition 2. In the region where ¢ < ¢* < ¢, ¢* is strictly increasing in G and strictly

decreasing in by.

Proof. Let H(c*) = g(c*) — ¢* = 0. Holding ¢* constant, if we increase G, g(c*) increases.
Therefore, ¢* needs to increase by a positive amount to ¢**, so that H(c**) = g(¢**) — ¢** = 0.
Since H is decreasing when cost € (c, ¢), the new cut-off ¢** > ¢*. Conversely, if we increase bAd,

g(c*) decreases and the new cut-off ¢** < ¢*.

Proposition 3 (i) The cut-off for the fully naive consumer is: ¢*"%¢ = Bc*¢*P 4 (1 — B)A; (ii)
chnaive — eherp if B = 1; (iii) e*naive < P if B € (0,1), (iv) ¢*"9€ is strictly increasing in 3

if € (0,1).

Proof. For (i) the fully naive consumer discounts the immediate future by 5. Therefore, she

solves:

—ct + Elba) + Elbalba > ba]P(by > ba) 125 + baP(by < ba) 125 if switch

V(ctybayba, 3,0) = { . -
(t a dﬁ ) {bd+,36E[V(Ct+1,ba,bd7ﬂ75)] if not switch



The cut-off for the fully naive consumer is therefore,

_ermaive 4 Byl by = G{—G + Elba] + 66} (1)

whereas the cut-off ¢* for the time-consistent consumer, obtain in the previous section (equa-

tion 1) was

P 4 Blby] — by = —G + E[bg) + 6¢  where =~ — ¢ = —¢* (2)

Plugging equation (3) into (2), we find that ¢*"@¢ = ge-¢2P 4 (1 — B)(E[by] — bg) where
E[ba] — bg = A given the distributional assumptions of the difference in benefits. Therefore

crnaive — Bcrerp 4 (1 — ﬁ)A

We obtain (ii) by plugging 5 = 1 in the expression in (i). For (iii) we show that ¢**P > A.
Recall that ¢ > 0 and ¢ < ¢"*P < ¢, that is, 0 < ¢ < 1 . In case two (A > o),
P ~ /2N > A for A € (0,2). Since 0 < ¢ < 1, then A € (0,1/2) and ¢***? > A. In
case three (—o < A < 0), ¢"*P ~ ?/'LU, therefore A € (0,1). We prove by contradiction that
cH¢*P > A. Suppose not: suppose ¢ ~ %/JL“ < A. Then A%(1 — 2A) +20A + 02 < 0. For
o =%, A <—1, contradicting A € (0, 3). Othervvlse factor into (A + 1+W)(A + = r) <0
Where A< 7= <0and A < =%= <0foro <; L violate A € (0, 3). For (iv) the derivative

*,naive

of ¢ with respect to ( is posmve

D Appendix D - Enumeration of potential schedules and rela-

tionship between expected audiences and advertising rates
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Estimation of the relationship between expected audience and advertising rates.
Advertising rates are a function of the expected audiences for a daypart, in this case, prime-time.
We only observe, however, the realised ex-post audiences.

To estimate the relationship between the expected audience and advertising rates, we assume
that the relationship between the rate for a thirty-second commercial and expected audience is
In rate= B1ln expected audience 4+ v, where cov(v, In expected audience)=0 and
In realised audience = In expected audience— e, where € is the deviation from the logged expected
audience. Therefore, In rate = 31 In realised audience+p1e+v. If cov(e, In expected audience)=0,
then cov(e, In realised audience) # 0. The estimate of 1 will be biased towards zero. This is
the attenuation bias in the classical errors-in-variables. The OLS estimate of 31 will be a lower
bound on the effect of an increase in 1% in audience on the percent increase in the price of a
thirty-second commercial.

Figure D.1 plots the relationship between advertising rates for a thirty-second commercial in
prime-time and its audience for Canale 5 for each month in 2002-2003. The slope of the relation-
ship between Log advertising rate for a 30-second commercial and Log audience is statistically
significant at 1.2, suggesting that an increase in 1% in audience increases advertising rates by
at least 1.2%.

This value is in the neighbourhood of that obtained in the U.S. Wilbur (2008), Table 1, page
362, shows the average advertising rates for thirty-second commercial and average audience for
the six major networks in the U.S. during the sweeps in April 24-May 21 in 2003, from 8:00-10:00
P.M.. The audiences for UPN, WB, ABC, CBS, NBC and FOX in thousands of households were
2,793, 3,584, 5,693, 7,716, 7,361, and 8,058, respectively. The respective advertising rates for a
thirty-second commercial in thousand of dollars, were 55, 71, 125,179, 212 and 241. A back of
the envelope calculation, taking UPN as the baseline, shows that an increase in 1% in household

audience versus UPN increases advertising rates by 1.4%, on average.



FiGure D.1
Rate for a thirty-second ad and the monthly audience in prime-time for flagship Canale 5 (2002-2003)

Rate of 30-second commercial in prime-time and audience

= Prime-time in Canale 5, 2002-2003
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FIGURE E.2

Do women and men watching the 8:00 P.M. news on Rai 1 on female show, soccer and neutral show days
differ?

Female show days
Women and men watching 8:00 P.M. news in Rai 1

Soccer days
Women and men watching 8:00 P.M. news in Rai 1

Neutral show days
Women and men watching 8:00 P.M. news in Rai 1
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Notes. The 8:00 P.M. news on Rai 1 last on average almost thirty minutes.
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Overview of composition of television shows, 1990-2003, in Italy’s 6 main channels

TABLE E.1

Average Average
Show genre Description Freq. % length number
minutes ,Of
episodes
(minutes)  per show
Shows summarizing daily local and international
NEWS news, such as the 6:00 P.M. news in the U.S. 43,602 22 22 206
VARIETY Entertainment shows_ bgsed on current evepts, such 22462 1 36 23
as mock news and missing persons mysteries
SHOW Mostly talk-shows 19,422 10 74 25
TV SERIES Mainly TV drgma series such as CSI, the X-files, ER 17,547 9 55 45
or Xena Warrior Princess
FILM All movies except made for TV movies 14,152 7 108 3
GAME SHOW Games shows 14,064 7 46 177
SPORTS SHOW Mainly shows about current, past or future sports 13.608 7 19 55
events e.g., past Olympic games
NEWS Mainly feature on current news events, such as 20/20
MAGAZINE or 60 minutes in the U.S. 10,695 > 39 20
CARTOON Mainly short animated features 7,056 4 16 38
SITCOM Sltuatlona@ comedies, as in the U.S.; includes shows 6.606 3 29 67
such as Friends
CULTURAL Programs designed to educate viewers, such as 6.426 3 53 1
PROGRAM documentaries on science, history or the arts ’
SOAP OPERA Baslly drama shows, similar to soap operas in the 5.956 3 03 109
Mainly the broadcast of sports events, such as
SPORTS EVENT soccer, basketball, tennis and volleyball 3,880 2 69 3
MADE FOR TV . ..
MOVIE Movies made for television 2,828 1 102 2
MUSIC Includes concer.ts, music festivals, and performances 2,320 | 65 4
by well-know singers
PROMOTIONAL  Mainly short shows designed to sell a product, 2953 | 6 50
PROGRAM service ’
MOVIE . .
COMMENTARY Show commenting on movie 2,027 1 9 946
MINISERIE TV series with usually fewer than thirteen episodes 1,230 1 101 5
REALITY TV Non-scripted TV show based on real-life situations 1,212 1 42 34
Total 197,346 100 45 16

Note: Does not include weekends 11
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