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Abstract

During the last decade the internet has been the fastest growing segment in
advertising. Exploiting Nielsen data, we analyze the advertising pattern
displayed by the population of organizations (i.e. companies, non-profit
institutions and public entities) that were active on the Italian national
market during the period 2005-2009. Some reduced form evidence shows
that —during this time period- smaller firms increased their ads investment on
newspapers, magazines cinema comparatively more than larger firms. Radio
and the internet display an opposite pattern, whereas are larger firms
increasing their expenses more than smaller firms. In the lack of firm-
specific output data, we also estimate a homothetic advertising cost function
for different subsets of the sample. We find that media segments are (loose)
substitutes, in that the estimated cross-price elasticities are positive but
decidedly less than one.

JEL Classification: 1L.2;1.82;L86
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Introduction

The last decade has witnessed the exponential growth of the internet as a
revolutionary communication platform. From an economic perspective, the
internet is another instance of a two-sided (multi-sided?) market, whereas
final consumers demand informative and entertainment content, and
advertisers are willing to pay for the attention of the former. In fact, the
growth in the number of internet connections has been followed by a
comparatively rapid increase in the amount of advertising on the internet.

Notwithstanding its relevance, to our knowledge there is little or no
systematic evidence on the specific determinants and mechanics of this
unprecedented growth. From this point of view, there are several questions
one would like to answer, by looking at the data. First, is the growth in
internet advertising due to large firms or to a large number of medium and
small size firms? And, coming to individual firms, are internet ads simply
replacing ads on different media channels -possibly from declining channels
like newspapers and magazines- or do they originate from an increase in the
overall advertising budget? One would also like to check whether firms
belonging to different sectors display a differential propensity to advertise
on the internet, and/or to increase it during the most recent years.

In order to tackle these issues, we focus on Italy and study the entire
population of national level advertisers during the 2005-2009 period. This
data was provided by Nielsen Media Italia. Our set of advertisers includes
for-profit companies, non-profit institutions and public entities. For each of
these organizations we know the yearly amount of advertisement being
purchased on the following media channels: television, radio, newspapers,
magazines, cinema, direct mail, out of home, and of course the internet. We
also combine this data with yearly information on the grp price of each
media channel, i.e. the channel-specific price to reach a given segment of the
population.

We start with some reduced form evidence on the relationship between the
yearly change in ads expenses and the overall ads budget. First, firms
systematically increase ads expenditure on each media channel as they spend
more on total advertising. On the other hand, we find systematic differences



in the advertising behavior of firms as a function of their size, as
approximately measured by the overall amount of ads expenses.

In the case of newspapers, magazines and cinema, the change in ads
expenses is negatively correlated —at the firm level- with the dimension of
the overall advertising budget. In other terms, smaller firms happen to
increase their ads expenditure on those media channels comparatively more
than larger firms.

An opposite pattern is displayed by radio and the internet, whereas larger
firms increase their expenditure significantly more than smaller firms.
Finally the change in ads expenditure on television is not significantly
correlated with the size of the advertising budget. This is also the case for
out of home expenditure.

From a methodological viewpoint, in order to estimate the degree of
substitutability and complementarity among advertising segments we should
estimate an advertising cost function. Under the assumption that firms use a
two stage budgeting procedure, first deciding how much to allocate to
advertising, and then —conditionally on this amount- choose how to
distribute it across media channels, this is a sensible approach, which has
been explored —among others- by Seldon et al. (2000) and Silk et al. (2001).
However, differently from the previous literature, we must deal with the lack
of firm-specific data on output and overall revenue. In fact, as discussed by
Mellander (1992), one can estimate a translog cost function in the lack of
output data under the assumption that the cost function itself is homothetic.

This is clearly a restrictive hypothesis which is not consistent with our
reduced-form finding that the yearly change in ads expenditure on various
channels is significantly correlated with firm size, as proxied by total ads
expenditure. However, although homotheticity is not a reasonable
assumption when focusing on the entire range of firms in the population, it
might be a (more) sensible assumption when dealing with narrower subsets
of the population itself.

Our structural estimates show that media segments are (loose) substitutes
one with respect to the other, as cross-price elasticities are positive,
significantly different than zero and decidedly less than one. We find that
cross-price elasticities with respect to the price of magazines ads are the
largest ones across the various segments. We also find that the cross price



elasticities with respect to the price of television ads tend to increase with
the average size of the sampled firms, consistently with the primary role of
this ads segment for top advertisers. Finally the cross price elasticities with
respect to the price of internet ads are the smallest ones across media
segments, probably because the share of internet ads on total advertising
expenditure is still quite small, at least on average.

Data

Summary statistics regarding our advertising data are displayed in Table 1.
For each media channel, the firm-specific amount of ads is expressed in
thousand of euros. The distribution of ads purchases is strongly skewed to
the left, as shown by the large positive difference between the average and
the median amount of ads. This is also the case for the total amount of ads. It
is interesting to notice that television ads represent the largest expenditure in
our sample. To give a comparative perspective on this, the average amount
of TV ads is around four times larger than the average amount on the second
largest media channel, i.e. magazines.

From the Nielsen data we exclude media intermediaries, i.e. those firms that
purchase residual ads slots on the internet and sell them to firms. We do so,
since we are not able to attribute those large amounts of ads to final
purchasers.

Preliminary evidence

We first present some reduced-form evidence at the firm level on the
correlates of the yearly change in the amount of ads on each media channel.
The output of this preliminary exercise is shown in Table 2, whereas we
control for the total amount of ads being purchased by that firm in the
previous year (i.e., on all media channels different from the one under
consideration), and the yearly change in this residual amount of ads. To
account for macroeconomic changes in the demand for ads on each media
channel, we also include year fixed effects. Moreover, in order not to inflate
the precision of our estimates in the presence of (possibly) serially correlated
error term and explanatory variables, we present results with standard errors
that are clustered at the firm level (Bertrand, Duflo and Mullainathan 2004).



First, firms systematically increase their investment on each media channel
as they spend more on total advertising. This is shown by the positive and
strongly significant coefficient on the change in total advertising. On the
other hand, we find systematic differences in the advertising behavior of
firms as a function of their size, as proxied by the overall amount of ads
expenses.

In the case of newspapers, magazines and cinema, the change in ads
expenses is negatively correlated —at the firm level- with the dimension of
the overall advertising budget. In other terms, smaller firms tend to increase
their investment on those media channels more than larger firms.

An opposite pattern is displayed by radio and the internet, whereas are larger
firms increasing their expenses more than smaller ones. Finally the change
in ads expenditure on television is not significantly correlated with the size
of the advertising budget. This is also the case for out of home expenditure.

In Table 3 we focus on ads expenditure at the (firm x sector x year) level,
and we analyze the explanatory power of sectoral dummies and total ads
expenditure as a proxy of firm size. Again, we separately investigate ads
expenditure on each media channel. However, differently from the previous
table, the dependent variable here is the share of ads expenditure by firm i on
channel j during year ¢ on the total amount of ads expenditure by that firm
during that year. In the Nielsen data we have 24 macro sectors; in our
regressions we take “food” as the excluded category.

First, we confirm the common wisdom, according to which the share of
television ads is increasing with the overall advertising budget. This is also
the case for radio, cinema and the internet, with smaller estimated
coefficients. On the other hand, the share of ads expenditure on newspapers,
magazines and out of home is negatively and significantly correlated with
total ads budget.

Regarding the sectoral dummies and focusing on the internet, it is
worthwhile to notice that firms in the distribution, finance, computer and
telecoms sectors on average devote around 10 percent more of the
advertising budget on this channel as compared to food firms. On the other
side, firms in the clothing, alcohol and toiletries sectors have a significantly



and slightly smaller share of ads being purchased on the internet, again using
food as the reference sector.

An advertising cost function approach: theory

A non-negligible literature within the 10O field borrows the empirical tools
originally devoted to the estimation of production functions in order to
analyse the advertising costs incurred by firms. Of course, those ads
expenses are just another component of the costs firms incur to produce and
sell their output. To the extent that the proper production part and the
advertising part of the costs are additively separable, one can legitimately
focus on the advertising part of it, and explore its properties (see Seldon et
al. 2000). The advertising cost function C(P; Q) denotes the minimum cost
for advertising a firm has to incur to sell a quantity Q of output, when the
vector of prices for the various media channels is P. Again following the
broader literature on production function, the standard specification for the
advertising function is the translog one, whereas we impose additional
constraints that are implied by the cost minimization problem.

Note that our dataset, although it covers a much larger set of firms (the entire
population of advertisers on the Italian national market), does not include
information on the overall sales of each firm. Thus we cannot directly
estimate a fully-fledged translog model. To the extent that the advertising
cost function is homothetic, we can concentrate on the cost share equations,
as derived from the translog model:

Sf,i,t = a; + Z ﬁl] (ln Pj,t) + uf,i,t
j

where S¢; + is the share of advertising spent by firm f on medium i at time 7,
P;; is the price of a message on medium i at time 7, and us;; is the error
term'. This equation exactly corresponds to equation (2) in Seldon et al.
under the assumption of homotheticity. From an econometric viewpoint, we
must estimate a SUR (seemingly unrelated regression) system of equations,
with the following linear constraints:

' Thus, we depart here from Seldon et al. and follow Mellander (1993).
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Since cost shares sum to one, we estimate the share equations for n-/ media
channels, and recover the parameter estimates for the n-th channel by
exploiting the linear constraints laid out above. Moreover, since the
regressors are the same in each share equation, we can directly estimate the
model by OLS.

Homotheticity is of course an important restriction, whose statistical
relevance must be assessed against the actual data. At a minimum, it would
imply that a given change in the relative price of advertising on two media
channels ought to have the same effect on ads shares irrespective of the
quantity of output being sold by the firm. We do not have information on
firm output, but it is not unreasonable to assume that —maybe conditionally
on the sector where a firm is active- total output is positively related with
total advertising expenses.

From this point of view, the reduced form evidence shown in Tables 2 and 3
is inconsistent with the advertising cost function being homothetic, at least if
one focuses on the entire range of firms belonging to the population.

Moreover, a large number of firms in the sample —especially the small ones-
display an erratic advertising behaviour. For example, they might invest on a
given channel only for one year and then switch back to zero advertising.
Typically, this is not a problem for empirical studies done at the sectorial
level, or for firm-level studies that focus on large enough firms, such as the
beer producers examined by Seldon et al. (2000).2

The homotheticity argument suggests us to apply the cost function approach
separately to different subsets of the population. Conversely, the zero input
argument implies that we should mainly focus —at least in this preliminary
stage of the analysis- on the larger firms in the sample.

% See Moss (2000) for a discussion of different methods to deal with zero inputs in the case of a Cobb
Douglas agricultural production function.



Results

We focus on own-price and cross-price elasticities of the derived demand for
inputs. The starting point are the Allen partial elasticities of substitution,
which can be written as:

4A_ (Bii +SZ —Si)
Oii = 2
L

for the own-Allen and

G_A:(ﬁu+55)

[ #]
15 SLS] ]
for the cross-Allen elasticity. The own-price and cross-price elasticities are
then computed as follows:

€j=5)0ij

The estimated price elasticities are displayed in Table 4, for various subsets
of firms. Since we have ads price data (GRP: gross rating point) only for five
media channels, i.e. television, radio, newspapers, magazines and the
internet, we restrict our analysis to those channels. In the estimation we
exclude the radio share equation, whose parameters are then computed on
the basis of the parameter restrictions.

The table is divided in four panels: In Panel A) we focus on firms whose
average total spending on advertising on those five media channels is above
the median. In Panel B) we restrict our attention to the tenth decile in the
distribution of mean ads expenditure, while in Panel C) we only consider
firms that on average spent more than one million euros in advertising on
those channels. Finally, in Panel D) we display results for an even more
restricted sample, i.e. those firms that in each year on each media channel
always spent non-negative amounts.

Each table is organized as follows: in row i and column j we report the price
elasticity of ads purchases on channel i with respect the GRP price on



channel j. Below each elasticity we report the estimated standard error,
which is computed according to Anderson and Thursby (1986).

We start from own price elasticities. Across the panels there are interesting
patterns to observe. First the own price elasticity for television is close to
one in Panel A) and drops considerably when moving to smaller samples of
larger firms, i.e. to Panels B), C) and D). In the last panel this elasticity is
close to one third. On the other hand, the elasticity for radio and internet is
close to one across all 4 panels, even though it slightly drops for radio in
Panel D). Finally, the elasticity for newspapers and magazines is decidedly
smaller than one and pretty stable across panels, with the exception of
magazines in Panel D), where the elasticity is close to one.

Regarding cross-price elasticities, it must be noticed that the elasticities with
respect to the GRP price on a given media channel are pretty similar across
affected media channels. This is clearly due to the fact that -in the
computation of these elasticities- the common share factor §; has an
overwhelming influence on the computed elasticity, given small values of
the estimated Allen elasticity of substitution.

Generally speaking, the media channels we focus on are (loose) substitutes
one for the other, as witnessed by the positive (and relatively small) values
of all cross-price elasticities in the four panels. Within this common thread,
there are remarkable patterns to observe: the elasticities with respect to the
price of television ads is between 0.04 and 0.03 in Panel A), while it is more
than tenfold in Panels C) and D) (around 0.5 and 0.6 respectively).

The elasticities with respect to the price of radio ads are comparable to the
television ones in the first two panels, while they increase in the latter two
panels, but at a much slower pace: in panel D) these elasticity is close to 0.1.

The elasticities with respect to the price of newspaper ads are very stable
across panels, since they are around 0.15, with a small spike of 0.2 in Panel
B). The elasticities with respect to the price of magazine ads are the largest
in Panel A) and Panel B) —around 0.3 and 0.4 respectively- while they drop
to 0.2 and 0.06 in the last two panels.

Finally, the elasticities vis a vis the price of internet ads are very small
(between 0.025 and 0.045) and stable across the four panels.



Concluding remarks

In this paper we have presented some reduced form and structural evidence
on the firm-level advertising behavior of a large sample of organizations that
are active on the Italian market.

The reduced form evidence shows that -in the case of newspapers,
magazines and cinema- the change in ads expenses is negatively and
significantly correlated with the dimension of the overall advertising budget.
An opposite pattern is displayed by radio and the internet, whereas larger
firms increase their expenditure significantly more than smaller firms.

Since we lack firm-level data on total output and revenue, we then estimate a
homothetic, translog advertising cost function. Since the homotheticity
assumption is unlikely to be true for the entire range of firms in the
population, we separately estimate those cost functions on narrower subsets
of the population itself.

Our estimates show that media segments are (loose) substitutes one with
respect to the other, as cross-price elasticities are positive, significantly
different than zero and decidedly less than one. We find that cross-price
elasticities with respect to the price of magazines ads are the largest ones
across the various segments. Consistently with its crucial role for top
advertisers, we find evidence that the cross price elasticities with respect to
the price of television ads tend to increase with the average size of the
sampled firms. Finally the cross price elasticities with respect to the price of
internet ads are the smallest ones across media segments.

Starting from these results, there are interesting research pathways to explore
in the future. First, we plan to analyze in greater depth the differences among
sectors in the degree of substitutability of different media channels. Taking
an orthogonal route, we also plan to look a sector-specific aggregates of ads
expenditure on the various media segments, and match them with sectorial-
level output data. This would allow us —at least at a more aggregate level- to
dispense with the homotheticity assumption we have adopted here.
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Table 1: summary statistics

Variable No of obs. Mean Median Std. Dev. Min Max
amount of ads expenditure on each channel

television 102078 262.240 0 3077.528 0 158870
radio 102078 24.042 0 281.968 0 15828
newspapers 102078 53.971 0 458.162 0 26122
magazines 102078 67.770 3 363.595 0 17178
out of home 102078 12.669 0 161.362 0 13784
cinema 102078 4157 0 71.777 0 6267
internet 86672 11.439 0 141.152 0 11750
total amount of ads on all media 102078 434.561 11 3821.219 0 177711




Table 2: change in amount of ads for each media channel, 2005-2009

dependent variable: yearly change in a television radio newspape magazine  outof cinema  internet
rs s home
] [2] [3] [4] [5] [6] [7]

total ads expenses, previous year 0.04 0.003**  -0.005** -0.003**  -0.002  -0.002*** 0.003***

[1.42] [2.53] [2.48] [2.18] [1.50] [3.21] [3.31]
change in total ads expenses 0.649™* 0.017***  0.089*** = 0.026*** 0.010** 0.004** 0.010*

[2.44] [4.13] [4.36] [2.63] [2.45] [2.16] [2.32]
R squared 0.06 0.03 0.06 0.05 0.02 0.03 0.02
Number of firms 17894 17894 17894 17894 17894 17894 17894
Observations 41308 41308 41308 41308 41308 41308 41308
year fixed effects yes yes yes yes yes yes yes

Notes: the table displays the output of firm-level regressions, whereas the channel-specific yearly change in ads expenditure is
regressed against the lagged value of total ads expenses and its yearly change. Each column is devoted to a different media channel.
Both explanatory variables are computed by excluding expenses on the considered media channel. Year fixed effects are included in

each regression.

Standard errors are clustered at the firmlevel, and the corresponding t-statistics are reported in brackets below each coefficient.

* Significant at 1%; ** significant at 5%; *** significant at 1%.



Table 3: sector-specific level of ads, relative shares

dependent variable: television radio newspape magazine out of cinema internet
ads on media channel rs s home
1] [2] [3] [4] [5] [6] [71
total ads expenses 0.580***  0.057**  -0.192*** -0.449*** -0.030*** 0.009***  0.027**
[5.48] [2.36] [6.59] [4.14] [2.65] [2.72] [2.14]
Clothing -14.437*** -1.726*** -16.956*** 33.637*** 0.5 -0.094  -1.014***
[12.27] [5.83] [13.67] [26.03] [1.18] [1.33] [3.83]
Home -15.264*** -1.578*** -17.102*** 32.938*** 1.620*** -0.198*** -0.519*
[12.84] [5.26] [13.10] [23.65] [3.35] [3.26] [1.82]
Cars -12.198***  3.143*** -19.932*** 19.222***  £.824*** 0.057 2.870***
[8.13] [4.56] [13.70] [9.33] [6.94] [0.57] [3.99]
Alcoholic beverages -9.114**  -0.321  17.902*** -5.605*** -1.701***  0.007  -0.923***
[6.50] [0.77] [9.94] [3.32] [3.73] [0.07] [2.97]
Personal care -9.762***  -0.274  -24.154*** 29.459*** 2123*** .0.178*** 2.656***
[5.97] [0.63] [18.39] [16.53] [3.37] [2.66] [4.47]
Distribution -11.756***  1.195** -12.049*** -4.159** 16.932*** -0.188*** 9.988***
[8.38] [2.27] [7.04] [2.15] [13.14] [2.89] [10.29]
Home appliances -5.620***  0.101  -17.948*** 21.729***  -0.874 -0.023 | 2.559***
[3.11] [0.21] [10.75] [9.56] [1.47] [0.21] [3.19]
Institutions -15.763*** 1.535*** 24.965*** -21.688*** 6.476*** 0501*** 4.158***
[13.26] [3.45] [16.31] [15.49] [9.89] [3.52] [8.50]
Pharmaceuticals -6.472*** 0722  -10.191*** 12.138***  1.075* -0.102 2.844***
[3.72] [1.08] [6.07] [5.95] [1.68] [1.10] [3.75]
Finance and insurance -14.806*** 0.22 34.282*** -24.614*** -1.090** -0.075 6.259***
[12.20] [0.56] [21.43] [17.56] [2.38] [1.03] [9.89]
Home management 1.174 0.187  -13.509*** 13.672*** -1.011* 0.016 -0.63
[0.47] [0.26] [7.20] [5.24] [1.69] [0.09] [1.59]
Games and school 27.888***  -0.196 -23.702*** -6.241* -1.113 0.987**  2.265**
[7.82] [0.27] [13.97] [1.95] [1.26] [2.55] [2.24]
Construction -15.951*** -0.726**  4.527*** 11.426***  0.683 -0.163** 0.226
[13.41] [2.11] [3.10] [7.57] [1.42] [2.48] [0.68]
Computer and photo  -17.296***  0.008  -17.182*** 27.170*** -1.928*** -0.195*** 9.337***
[14.71] [0.02] [12.10] [16.46] [4.50] [2.79] [11.77]
Media -11.150***  5.762***  9.640*** -11.750*** -1.431***  -0.05 9.133***
[8.89] [10.45] [6.28] [8.08] [3.44] [0.69] [14.67]
Motorbikes -18.736*** -1.664*** -25796*** 50.840*** -3.031*** -0.227*** -1.478***
[16.30] [5.08] [21.31] [40.94] [7.95] [3.81] [5.63]
Personal objects -14.144*** -1.736*** -10.805*** 27.463*** -0.08 -0.094 -0.697**
[10.86] [5.52] [7.14] [16.75] [0.16] [1.27] [2.00]
Professional services  .16.731***  0.032 9.682***  -4.518*** 2.805*** -0.185"** 9.191***
[14.26] [0.09] [6.90] [3.25] [5.79] [2.79] [17.71]
Telecoms -8.667*** 0987  -10.447*** 10.647*** -2.043***  -0.107  9.614***
[5.16] [1.49] [5.37] [4.48] [3.83] [0.98] [7.60]
Leisure -15.680*** 3.928*** -26.516*** 28.078*** 7.145***  -0.074  3.087***
[13.33] [8.50] [21.70] [19.94] [12.05] [0.95] [7.08]
Toiletries 5.108* 0.344  -18.089*** 16.583*** -3.153***  -0.071 -0.874*
[1.74] [0.44] [9.71] [5.44] [5.18] [0.44] [1.79]
Tourism and Travel -16.099***  0.307 0988  10.512*** -1.149**  -0.079 = 5817***
[13.75] [0.85] [0.71] [7.29] [2.51] [1.07] [11.79]
Various items -18.890***  -0.427  40.902*** -19.730*** -1.916*** -0.166 0.656
[14.26] [0.81] [19.85] [10.61] [2.87] [1.61] [1.07]
R squared 0.14 0.03 0.19 0.22 0.08 0 0.04
Number of firms 37478 37479 37441 37470 37477 37480 37424
Observations 97931 97930 97568 97877 97887 97963 97415
year fixed effects yes yes yes yes yes yes yes

Notes: the table displays the output of regressions at the (sector x firm x year) level, w hereas the channel-specific
expenditure on ads for a given sector is regressed against the total amount of ads expenditure for that firm (excluding
that media channel and that sector), and a set of sectoral level dummies. Each column is devoted to a different media

channel. Year fixed effects are included in each regression.

Standard errors are clustered at the firmlevel, and the corresponding t-statistics are reported in brackets below each

coefficient.
* Significant at 1%; ** significant at 5%;

significant at 1%.



Table 4: Price elasticities of demand

Price elasticities at the mean values of explanatory variables, standard errors in parentheses

A) mean ads expenditure above the median

j=TV j=Radio  j=Newspapers j=Magazines j= Internet
i=TV -0.953 0.017 0.162 0.331 0.027
(0.013) (0.002) (0.005) (0.008) (0.002)
i = Radio 0.031 -0.967 0.153 0.329 0.039
(0.004) (0.019) (0.008) (0.012) (0.003)
i = Newspapers 0.046 0.018 -0.838 0.331 0.027
(0.001) (0.001) (0.007) (0.004) (0.001)
i = Magazines 0.045 0.018 0.163 -0.668 0.027
(0.001) (0.001) (0.002) (0.005) (0.001)
i = Internet 0.047 0.017 0.161 0.331 -0.972
(0.003) (0.002) (0.007) (0.011) (0.017)
no of firms 20921
no of observations 104605
B) mean ads expenditure in the 10th decile
j=TV j=Radio  j=Newspapers j=Magazines j= Internet
i=TV -0.823 0.043 0.206 0.383 0.042
(0.013) (0.002) (0.005) (0.008) (0.002)
i = Radio 0.162 -0.942 0.204 0.383 0.044
(0.01) (0.023) (0.01) (0.015) (0.004)
i = Newspapers 0.177 0.043 -0.794 0.383 0.042
(0.004) (0.002) (0.011) (0.007) (0.002)
i = Magazines 0.177 0.043 0.206 -0.617 0.042
(0.003) (0.001) (0.003) (0.009) (0.002)
i = Internet 0.18 0.042 0.203 0.383 -0.957
(0.011) (0.004) (0.012) (0.017) (0.026)
no of firms 4286
no of observations 21430
C) mean ads expenditure above one million Euros
j=TV j=Radio  j=Newspapers j=Magazines j= Internet
i=TV -0.523 0.066 0.146 0.218 0.035
(0.017) (0.003) (0.004) (0.005) (0.002)
i = Radio 0.462 -0.92 0.144 0.221 0.034
(0.026) (0.033) (0.011) (0.015) (0.005)
i = Newspapers 0.477 0.066 -0.855 0.218 0.035
(0.017) (0.005) (0.024) (0.011) (0.004)
i = Magazines 0.476 0.067 0.146 -0.782 0.035
(0.014) (0.004) (0.007) (0.021) (0.003)
i = Internet 0.48 0.065 0.142 0.218 -0.963
(0.041) (0.01) (0.017) (0.023) (0.053)
no of firms 831
no of observations 4155
D) restricted sample with non-zero ads expenditure on each channel in each year
j=TV j=Radio  j=Newspapers j=Magazines j= Internet
i=TV -0.367 0.115 0.149 0.065 0.038
(0.027) (0.007) (0.007) (0.004) (0.003)
i = Radio 0.623 -0.876 0.148 0.067 0.037
(0.052) (0.057) (0.018) (0.008) (0.006)
i = Newspapers 0.632 0.115 -0.85 0.065 0.038
(0.047) (0.014) (0.053) (0.008) (0.006)
i = Magazines 0.633 0.115 0.149 -0.936 0.038
(0.06) (0.015) (0.02) (0.064) (0.007)
i = Internet 0.636 0.113 0.145 0.065 -0.959
(0.074) (0.018) (0.023) (0.012) (0.08)
no of firms 67
no of observations 335




