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Abstract

Usng U.S. sted firm data, we find that lobbying for import protection gppears to
be habit-forming. To identify heterogeneity in lobbying behavior among firms we use
an Expectation-Maximization dgorithm to sort our firms into groups with different
propengties to lobby and edimate the determinants of lobbying in each group. A two-
pool modd emerges. occasona lobbyers lobbying depends on their market performance
and habitud lobbyers lobbying only depends on past lobbying. The latter tends to be
larger ged firms whose business is more focused in stedl. Our evidence is congstent with

dynamic economies of scale in protection seeking breeding protection dependent firms.

JEL classfication: F13



Introduction

Rent-seeking activities plaugbly have dynamic ecoromies to scale.  Pest rent-
seeking experience should reduce the cost of further rent seeking and increase its return.
Thus rent-seekers may, over time, become more prone to further rent seeking and even
become dependent on rent seeking.  Given the large wdfare losses theoreticaly
associated with rent seeking (e.g. Bhagwati 1982, 1988 and Magee et al. 1989), a better
underganding of actua rent seeking behavior is required. In particular, empirica
verification of the salf-sustaining nature of rent seeking is of fundamental importance.

Lobbying for protection from import competition is a form of rent seeking. This
paper uses data on lobbying for protection by firms in the sted industry in the 1970s and
1980s to show that a habit-forming effect does exist. In a prdiminary investigation, we
pool dl firm level data and find that past lobbying increases the current tendency to
lobby. However, not dl firms have the same propensty to lobby. To dlow
heterogeneity among firms dependence on past lobbying, we apply an EM (expectation-
maximization) agorithm approach (Dempgter, Lard, and Rubin, 1977) to a lagged-
dummy modd (Heckman, 1982a; 1982b). This lets our firms sort themsaves into groups
according to the determinants of their lobbying activity.

Our datigtical results suggest that an acceptable divison of our data is a divison
into two groups. occasond lobbyers, whose lobbying depends on the firm's market
performance; and habitud lobbyers, whose lobbying is essentidly unrdated to the firm's
busness gstuation and depends mainly on past lobbying. Firms that never lobby for
protection end up in the first group. Greater firm dze and greater focus in Sed
production are associated with increased lobbying in both groups, but the influence is
gronger for occasiona lobbyers. Past sdes growth and spending on modern equipment
ae associated with curtalled lobbying by occasond rent-seekers, but are unrelated to
lobbying by hebitud rent-seekers.  Changes in cash flow have no influence in either.

Generdly, habitud lobbyers are larger firms whose business is more concentrated on



ged. They then are naturdly more inclined than occasond lobbyers to initiate lobbying.
However, their lobbying appears to have become a habit devoiced from their market
peformance. These results are consstent with the presence of economies of scade in
rent-seeking and with rent seeking being habit-forming (e.g. Magee et al. (1989).

In the next section, we describe the intensve lobbying for protection in the U.S.
ded industry in the 1970s and 1980s. We judify our contentions that lobbying for
protection by sed firms in the sample period may be habit-forming, and that different
groups of firms should have dissmilar propensties to lobby for protection. In section
three, we explain the EM dgorithm approach. We explain the data in the fourth section

and report our resultsin section five. Section Sx concludes.

. Habitual and Occasional Lobbyingin the US Sted Industry

In the U.S, domestic firms under import competition pressure often complan to
the government about “unfar’ foreign practice These complaints usudly dlege ether
unfair foreign government subgsdies or dumping. The U.S. government then investigates
the veracity of these clams and decides whether or not materid injury has occurred.
Sometimes, complainants invoke the “escape clause” (Section 201 of the 1974 Trade
Act), which dlows temporary protection if imports ae causng materia injury to a U.S.
indugtry.  Foreign firms must actively participate in these invedtigations to try to prevent
biased readings of the data and the subsequent erection of trade barriers. The process is
commonly regarded as prgjudiced and as a form of administered trade protection (Finger,
Hdl, and Nelson, 1982, p. 452-466) that coerces foreign firms to curtal their penetration
of the US market (eg. see Hartigan, Perry, and Kamma, 1986 [p. 610-617] and Staiger
and Wolak, 1994).

The American ded industry confronted intensfying import competition during
the 1970s and early 1980s. Deardorff and Stern (1988) report the U.S. trade deficit in
ged dmog tripled, from $2 billion to $5.9 hillion between 1973 and 1983. Crandall



(1987, p. 275) documents stedl imports to the U.S. increasing from an annud average of
16.49 million tons in the 1973-1979 period to an annua average of 20.06 million tons in
the 1980-1986 period, a 22% rise. In contrast, domestic steel output dropped 23% from
an annud average of 93.83 million tons between 1973 and 1979 to an annud average of
72.16 million tons between 1980 and 1986. This heightened import competition, aong
with a declining demand, led to combined losses of $9.5 hillion in the 1983-1986 period
for the seven mgor U.S. integrated producers studied by DeAngelo and DeAngelo (1991,
p. 4).

In response, some sted companies aggressvely sought trade protection.  After
1979, when authority over trade complaints was transferred from the Treasury
Department to the Internationa Trade Adminigration (I.T.A.) of the Depatment of
Commerce', ther lobbying intensfied and focused on the 1974 Trade Act. In the early
1980's, more than 60% of dl petitions for protection submitted to the U.S. government
were filed by sted companies. According to Deardorff and Stern (1988, table 2.5), sted
companies filed 75% of dl “countervaling” complaints and 59% of dl “antidumping’
complaintsin the period from 1980 to 1984.2

Faced with this ondaught of lobbying, the U.S. government implemented a series

of protectionist policies. “Trigger price mechanisms’ were established in 1977 and agan

! The latter was widely percelved as more sympathetic to protectionist arguments. Table 2.5 in
Deardorff and Stern (1988) shows that the number of investigations related to trade complaints
jumped from one on two per year in the late 1970'sto 8 in 1980, 8 in 1981, and 159 in 1982.

2 Followi ng the filing of an anti-dumping case, the Department of Commerce (or, prior to 1979,
the Treasury Department) was to decide within 20 days if the case merited investigation. If the
preliminary ruling was affirmative, the International Trade Commission was to decide within 45
days if there was materia injury. If the ITC found injury, the Department of Commerce had 110
days to complete its investigation for dumping complaints and 40 days for unfair subsidy
complaints. If the Commerce Department found dumping or unfair subsidies, importers of the
product were required to post a bond equal to an estimate of the value of the unfair subsidies or
dumping margin. The Department of Commerce was to conduct on-ste verifications within 75
days. If these verifications showed unfair trade practices, the International Trade Commission
was to arrive a an injury determination within 45 days. See Eichengreen and van der Yen, 1984
(p. 72) for further details.



in 1980, and “voluntary” export restraints followed in 1982 and 1984. Trigger prices
were floor prices for various sted imports. Imports a prices below these floors were
prima facie consdered to be dumping. The 1977 trigger prices were based on Japanese
ged mills production cost converted to U.S. dollars a higtorical dollar yen exchange
rates. These trigger prices became ineffective barriers as US inflation surged. The 1980
trigger prices were intentiondly st low to avoid rankling US dlies, and were widdy
viewed as ineffective from the outsst. To deral further US protectionis measures, the
EC agreed to “voluntary” export restraints in 1982. Protected by these redtraints, non-EC
ded firms repidly penetrated the U.S. market. The Reagan adminigtration promised
comprehensve multiple bilateral “voluntary” export restraints in 1984, as U.S. sed firms
filed a flurry of petitions for protection againgt imports from countries like Poland and
Argentina. The EC export redraints were srengthened, and similar agreements were
quickly reached between the US and dl magor sted exporters. The effects of these
protection measures are examined in Cranddl (1987) and Lenway, Morck, and Yeung
(1996). Their evidence suggedts that trade protection of the U.S. stedl industry was the
fruit of rent seeking and benefited managers and sted workers with tenure-seniority, but
did little to improve the competitiveness of American sed firms.

It is possble that political lobbying may have dynamic economies of scde for
sved reasons.  Fird, lobbying requires large up-front invesments in intangible assets
like political connections, professond lobbyers, lawyers, and knowledge of politicd and
legal procedures and channds. Once these investments are made, the margind cost of
further lobbying is comparativdly low. Second, firms may lean by doing; practicing
lobbying now leads to more effective lobbying in the future. Findly, T lobbying requires
high gart-up cods any long gep in lobbying may force firms to pay the high dart-up
cods agan. Hence, firms that have invested heavily in lobbying will lobby
continuougly.®

3 We are grateful to William Neilson for this suggestion.



Finance theory says firms evduate invesments according to their expected
returns.  As a firm acquires rent seeking experience, further investments in rent-seeking
offer increesngly éttractive returns compared to invesments in productive asssts.  In
short, lobbying can induce further lobbying, and firms can become "habitud” lobbyers,
who essentidly supply lobbying indagtically. (See, eg., Murphy et al. 1993)

Protection can generate negative externditiess  Lenway, Morck, and Yeung
(1996) find that protection seeking US ded firms agppeared to politicaly engineer
protection that benefited their stakeholders, but that harmed those more profitable and
innovative US sted firms that did not explicitly seek protection.* (See dso Crandall,
1987 which sudies the Sted industry, and for generd results, see Magee et al. 1989 and
Murphy et al, 1993).

Understandably, therefore, attitudes towards protection may vary across firms in
the same industry. While many ded firms actively and repeatedly sought protection,
many other firms did so rardly or not a al. Some might be free riding on other firms
lobbying. Some may be in the process of developing a lobbying habit. However, a smal
minority of ded firms clearly daed ther objection to protection during various
congressond hearings in the nineteeneighties.  For example, innovative and profitable
ged firms like Nucor explicitly lobbied agang trade bariers.  Much previous research
on lobbying uses indudry level data, and sO misses such intrarindudtry differences. Frm

levedl gudies like Lenway, Morck, and Yeung (1996) point to such differences being
potentialy important.

* Using a cross-section of firm-level data, Lenway et al. (1996) find lobbying firms to be larger,
less profitable and less invested in R& D than non-lobbyers. They show that comprehensive
guota protection raised the value of only the lobbying firms, not the more competitive non-
lobbying firms. Moreover, the impact of protection on non-lobbying firms vaues is negatively
related to their past spending on innovation. They aso show that protection raises compensation
to lobbying firms CEO, and that thisis unrelated to changes in profitability. Findly, although
protection does not mitigate the loss of jobs in lobbying firms, it does increase the wages of
workers in lobbying firms who manage to keep their jobs. For non-lobbying firms, protection
significantly affects neither wages nor job losses.



In summary, there appear to be different types of firms with different tendencies
to lobby. Occasond lobbyers lobby in response to negative changes in firm performance
and to reductions in competitiveness. Habitua lobbyers undertake lobbying actions more
indadticdly, and their tendency to lobby depends on past lobbying rather than firm
performance or characteristics®  Without any obvious indicators to differentiate habitual
lobbyers from occasond lobbyers, we have a typicad mixture modd problem in the
empirical investigation of the hypothesis®. We need to let our sample of US sted firms
sort themsdves datidticdly into groups based on the determinants of their lobbying. To
do this we use an EM (expectation-maximization) dagorithm (Dempder, Lard, and
Rubin, 1977) approach to a lagged-dummy modd of the Heckman (1982 a, b) type. The

next section provides technica details.

[11. An EM Algorithm Approach

In this section, we present our model of lobbying behavior, explan why standard
edimation techniques fal in this context, and the provide intuition for our estimation
procedure, the expectation-maximization (EM) dgorithm. The technica detals of the

variant of the EM agorithm we use are described in the appendix at the end of this paper.

°> It would be desirable to explore aso the determinants of stance against trade protection.
Unfortunately, we do not have enough data to do this.

® One may conjecture that some variables like “firm size” or “sheer” lobbying frequency could
serve as indices to separate the pool of steel firms into sub-pools. Applying switching regresson
techniques, one then can use the likelihood maximizing value of these chosen dimensions to
partition our sample and apply a probit regression to each sub-sample. The more advanced
mixture model techniques we employ here alow the data to sort themselves into sub-groups
assuming that there is a latent variable along which sample partitioning makes sense.  Our
gpproach does not rely on our judgment about which dimensions to employ in partitioning our
sample. Rather, as we shall show, our statistical results reved the differences between sub-

groups.



The Model of Lobbying Behavior

Our contention is that the determinants of lobbying activity may be different for
different sorts of firms. In particular, we postulate ha past lobbying experience might be
the primary determinant of current lobbying activity for some firms, but tha various
current firm characteristics might be the primary determinants of lobbying in other firms.
We therefore require a mode of lobbying activity within which we can nest both
posshilities

To do this, we use a Heckman (1982 a, b) lagged-dummy modd. We define the

dummy variable

11 iffirmi lobbiedin periodt

Yo 2 10 otherwise

We assume an unobsarvable underlying “lobbying profit” YTt for firm i in period
t. This lobbying profit can depend on a vector of firm i’s current characterigtics, X;;, and

on the lagged vaue of the dummy varigble y;it., which is one if the firm lobbied during
the previous period and zero if it did not.  Firmi’s profit from lobbying in period t isthus

yii = bk+akyi,t-1+xlit b, + &, 1

where e;; is an iid normd random variable with mean zero and the unknown parameters
br,ak and by can take different vaues for each of the K different subsamples. The modd

thus dlows firm i's lobbying profits a time t depends on the firm's current

characterigtics, i, and on its past lobbying to different extentsin different subsamples.
We cannot observe the lobbying profits, y,, but only whether or not firm i

actudly lobbied in period t as recorded by the dummy variable yi.. We assume that a firm



engages in lobbying activity if and only if its lobbying profit exceeds zero.” That is firm
i lobbies in period t if and only if y;, > O. It follows that the probability firm i, bdlonging
to subsample k, lobbiesin period t is

P(y, =1) = P(y, >0)
=P(e,>-b,-a,¥,- X *b,) ¥
=F (b, +akyi,t-l+x'it 0,)

where P denotes probability, and F is the cumulative digtribution function of the standard
normd distribution. Equation (2) relates observed lobbying (rather than unobserved

lobbying profit) to observed past lobbying and firm characterisics for firms in each

subsample k.

We assume that our sample of firms can be partitioned into K subsamples, with
the parameters gk © [bk,ax, by] different for each subsample k = 1, ... K. We do not know

which firms actualy belong to which subsample, so we assume the true partition to be
described by the multinomia random varidlez = (z, ... z, ), such that

11 iffirm i belongsto subsample k

%= 10 otherwise

We assume the dements of z to be iid (independently and identicaly distributed) and to
have amultinomid digtribution with probabilitiesq = (g, ... g,)-

" Actually, dl that is necessary if for firm i to lobby in period t if and only if its lobbying profit is
greater than some fixed threshold. A nonzero threshold is simply absorbed into the intercept
term b,. See Maddaa (1983).
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The Estimation Problem

Our datigtica procedure is complicated by the fact that we must use the same
firm-level datafor two purposes:.

1). To patition the sample of firms according to the way their lobbying is related to past
lobbying and other firm characteridtics.

2). To edimate how past lobbying and firm characteristics determine current lobbying
within each subsample.

If we knew to which subsample each firm belonged, estimating how past Iobbying
and firm chaacteridics determine current lobbying would be a draghtforward
goplication of logit or probit regresson andyss.  Alternativey, if we knew the true
relationship linking current lobbying to firm characterigtics and past lobbying for each
theoretica subsample, dividing the firms into subsamples would adso betrivid.

The problem is that we know neither. Moreover, the rdationships linking current
lobbying to past lobbying and other firm characteridtics that we estimate depend on how
the sample is partitioned, and the partition we choose depends on the rdationships to

which we compare our firm-leve data.

The Intuition Behind the EM Algorithm

Such edimation problems can be overcome usng a recursve agorithm. The
specific gpproach we employ is the expectationrmaximization (EM) adgorithm described
by Dempger, Lard, and Rubin (1977), and illustrated in Figure 1. The intuition
underlying this approach is eadly described by going through the steps of the dgorithm.

In an “initidization sep’, guesses of parameter vaues q ° [gi1, ... Qgk] and the
multinomid probabilities g are chosen. The initid vaues may be chosen in any way, and
the robustness of the technique can be tested by seeing whether different initid guesses

lead to the same find estimates or not.
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We then apply the “expectation step” (E). We use these parameter vaues to
edimate a matrix of edimaed probabilities that firm i‘s data was generated by the
parameters gk © [bx.ak bx]. We denote these estimated probabilities pik = P(zx = 1), and
use them to give a weight to each firm in each subsample. This gives us an edimated
partition of our firmsinto subsamples.

We then goply the “maximization step” (M). Given the edimated patition from
the previous E sep, we cdculate maximum likeihood estimates of the parameters g and
g. Given these updated parameter estimates, we can execute the E step again and derive
an updated partition.

A recursive procedure is used. The E sep is repeated using the new parameter
vaues from the M sep, and reassigns weights to firms across the subsamples.  Given the
revised estimated partition from the E step, the M step is then repeated to generate new
parameter edimates. The expectation and maximization seps ae repeasted until a
convergence criterion is sdatisfied; for example, when the absolute distance between
edimates from consecutive iteration is less than a cetan vdue  If the dgorithm
converges to an optima partition estimate and set of parameter edtimates, we can then
assess the economic plausibility of these results.

The whole procedure can be repeated for K = 1, 2, 3 ... and the results for each
can be compared statistically using Akaike's (1974) information criterior?

AIC(K)=-21InL + 2 N(K), 3)

® The AIC is a comparative measure between models with different numbers of constructs. It
relates the goodness-of -fit of the model to the number of coefficients required to achieve alevel
of fit. AIC issimilar to the adjusted R? in multiple regression. A small AIC occurs when large
likelihood values are achieved with fewer estimated coefficients. The basic objective isto
diagnose whether model fit has been achieved by "overfitting” the data with too many
coefficients. Since there is no statistical test available, AIC could be used in most instances to
comparisons between models (See Akaike, 1987).



where N(K) is the number of free parameters in the modd and L is the likelihood function
of the sample . The lower tha vaue of AIC(K), the better the “fit” of the partition into K
subsamples.

IV.  Dataand Variables

Our sample of gded firms congsts of al companies liged in the Standard and
Poor's Corporate Register between 1977 to 1988 under S.I.C. codes 3312 (sted works),
3315 (blast furnaces), 3316 (rolling mills), and 3317 (finishing mills).® Thee are an
exhaudtive list of SI.C. codes for sted production. Firms not included on the Compustat
tapes are dropped.’® The reaulting sample is a pand of 890 firmyear observations
goanning 121 firms. Our sample includes a farly complete cross section of the sted
indugtry. It contains dl the integrated sted companies and 14 of the 42 mini-mills in
Banett and Cranddl (1985). The mini-mills we omitted are rddivdy smdl, with
capacities less than 400,000 tons in 1985. Because of exit from the industry, the pand is
not balanced across years.

We callect publicly avalable information on firms lobbying for protection. This
includes petitions for escape clause protection, petitions for the impostion of a
countervailing duty or antidumping meesures, and complaints about foreign government
practices. We dso include testimony in support of trade protection a congressiond
hearings. The names of firms undertaking the above activities were compiled from the
Federal Register and the CIS Congressional Abstract Index.! Protectionseeking activity

by a subsdiary was consdered protection-seeking by the parent firm. The parent

% SIC code 3313is'd ectro-metallurgica products except steel’; SIC code 3314 is not assigned.

10 These firms include those that do not file 10-K forms and firms that have gone out of business.
Many very small firms are not included on the Compustat tapes.

11 We scanned the database using the keywords 'steel’, 'steel trade, and ‘trade’. We examined
each retrieved piece and retained those that fit our definition of protection seeking.
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companies of subsdiaries were found by searching the Standard and Poor's Corporate
Register, Moody's Industrial Manuals, Capital Adjustments, the Value Line Investment
Survey and the Directory of Corporate Affiliates. We used this information to congtruct a
dummy variable yj equal to oneif firm i lobbied for protection year t.

Our premise is that there may be habitud lobbyers and occasiond |obbyers.
Habitud lobbyers are influenced by the dynamic economies of scale in lobbying and thus
are prone to petition for more trade protection. Occasiona lobbyers have not reached
such a point. They may become habitud lobbyers in the future, or they may choose to
free ride on other firms lobbying effort, or they may even choose to invest in other
indudtries.  The point is that the propensties to lobby for protection of firms in different
groups are affected differently by the same firm characteristics,

Which firm characteridtics are likely to be important? Fird, there are likely to be
datic economies of scae in lobbying.  Big firms have more financia resources and so
should be able to absorb the fixed up-front cods of lobbying better than smal firms. Big
firms adso plausbly have lower margind costs of lobbying because they have in-house
legd gaff. At the same time, sted firms with a greater volume of business should benfit

more from protection. We therefore need a measure of firm sze, namely:

Total Assets (Sze) is used as a measure of firm Sze. This variable is adjusted for inflation
and isin millions of 1983 dallars.

Firms that are more specidized in sted should benefit more from protection than would
more diversfied firms. We thus need a measure of sed focus. For this, we use the

dummy variable:

Concentration in steel production dummy (Stedl) is equa to one if afirm's primary line of
busness, as listed in the Standard and Poor's manua for that year is 3312, 3315,
3316, or 3317 - the four SIC codes for sted production. It is dso set to one if dl

14



four sed SIC codes are included in the lig of the firm's lines of busness
Othewise, the dummy is st to zero>. The dummy is used to cgpture a firm's

concentration in stedl production.

Innovative firms ae more likdy to have invesment opportunities with returns higher

than lobbying returns. We therefore need a measure of investment in innovation, namely:

Research and Development Spending (RD/A) is measured per dollar of total assets. If
research and development spending is not reported, but al other financia data is
avalable, we assume R&D spending to be nil. R&D spending is scded by totd

asEts to capture the intendity in investment in innovation.

Findly, firms should invest more in lobbying when the returns on therr other investments
ae low and when thar sdes are declining. This gStuation aso mekes sidfying the
“materid injury” requirement in dumping and countervaling duty ceses esser, 0 the
likelihood of successful lobbying increases with poorer market performance.  Such firms
may adso have invested less in physcd assts in the past. To capture these

characterigtics, we use the following st of variables:

Accumulated Depreciation (Depreciation), taken from the firm's balance shest and
divided by the book vaue of its net plant and equipment, is used as a measure of the
lack of past invesment in productivity (i.e. accumulated depreciation / gross plant
and equipment).

Sales Growth is defined as the firm's mogt recent sales figure minus its sdes the previous
year, dl divided by the latter. This varidble is condructed using deflated sdes figures

in 1983 dollars to correct for inflation.

12 Another aternative is to use industry segment data to construct an index indicating a firm's
involvement in stedl industries. However, the alternative is not very attractive because segmented
data are less reliable and adequate segmented data are unavailable for many firmsin our sample.

15



Change in Returns on Assets (CROA) is the firg difference of income before
extraordinary items gross of depreciation and interest expenses per dollar of tota
asets. This varidble measures the change in cash flow produced per dollar of

corporate assets.

We postulate that, on a year-by-year bass, these firm characteristics and market
performance variables should affect occasona lobbyers behavior, but not that of
habitud lobbyers. That is, habitud lobbyers have a more indastic lobbying tendency
than occasond lobbying firms.

Habitud lobbying firms have dready invedted and st up ther lobbying
gopaatus.  Dynamic economies of scae in lobbying imply that the margind cost of
lobbying for these firms should decrease over time, while their return on lobbying rises.
Lobbying firms should eventudly become indadic paticipants in rent seeking. To
capture the possbility that lobbying is habit forming, that past lobbying increases the
current tendency to lobby, we include the lagged vaue of a our lobbying dummy as a
find right hand Sde varidble.

Past lobbying (lobby.1) is the lagged vaue of a dummy indicating a firm's involvement
in lobbying.

Our main focus is whether "lobby.1" increases the tendency to lobby. If lobbying
has dynamic economies of scale, past lobbying should increase the likelihood of current
lobbying. In addition, we expect that the propendgty to lobby increases with "size"
"steel,” and "depreciation,” but decreases with "R&D/A," "CROA," and "sales growth."
If lobbying is indeed habit forming, but not dl firms are addicted to lobbying, we aso
expect the EM dgorithm to produce more than one functiond reationship between the
st of independent variables and the probability to lobby. In particular, we expect that
one functiond form should describe habitud lobbying while other functiond forms

16



should describe occasond lobbying. For habitua lobbyers, past lobbying should be
much more important to the extent that it may be the only sSgnificant determinant of
current lobbying for that group. All the other variables should maiter more for occasiond

lobbyers, while past [obbying ought to be much lessimportant.

V. Results

Table 1 reports the corrdation matrix of our data The lobbying dummy is
postively and sgnificantly corrdlated with Sze, sted production focus, depreciaion (a
proxy for older physicd assets), and with the dummy indicating past lobbying. Lobbying
is negaivdy and gsgnificatly corrdated with sdes growth, but indgnificantly negeativey
corrdated with changes in the returns on assets.  Contrary to our expectations, the
lobbying dummy is postively corrdated with R&D spending,™® but the corrdation is
inggnificant.

[Table 1 about here]

Overdl, a quick scan of the data suggests that lobbyers are larger, more
concentrated in sted production, and have invested less in modernizing therr plant and
equipment.  Also, lobbyers suffer from declining sales and returns on assats.  Past period
lobbying aso seems to increase the probability of current period lobbying.

We run the agorithm described in section 11l with dl the independent variables
included assuming 1, 2 and 3 pools in the data (i.ee K = 1, 2 and 3). The resulting
estimates, stlandard deviation (STD) and p-vaue are reported in table 2.

[Table 2 about here]

13 Many non-lobbying firms are smaller firms not reporting R&D spending. They aso tend to
exit the industry after 1984 (Lenway, Morck and Yeung (1996)). We obtain the correlation
matrix based on firmyear entries. Larger lobbying firms which lasted for the whole sample
period are than given a greater weight.

17



When there is only one pool (i.ee K = 1), the modd is equivdent to an ordinary
probit on pooled firm level pand data. In the one pool model, lobbyers tend © be larger
firms that are more concentrated in sted production and that have declining market
performance and low leves of invesment in productivity improvements. The foca
result, however, is that past lobbying sSgnificantly increases the likdihood of current
lobbying, congstent with lobbying being habit-forming.

When we dlow the data to form two pools (i.e. K = 2), our firms appear to cleanly
sort themsdaves into habitua and occasond lobbyers. In the first pool, past lobbying
postivdy and highly sgnificantly affects the probability of current lobbying. Sze and
Seel dso podtivdy and ggnificantly affect the probability of current  lobbying.
However, dl other vaiables are inggnificant. These are the characteristics of habitud
lobbying: a firm finds the dynamic economies of scde in lobbying and becomes an
indadtic supplier of lobbying.

In the second pool, lagged lobbying does not affect the probability of current
lobbying. The coefficent for lagged lobbying is negative and insignificant. Sze, Steel
and Depreciation ae pogtive and dgnificant while Sales Growth is negative and
ggnificant, indicating that larger sed firms with older equipment become more indined
to seek protection when they experience poorer sades growth. Both CROA and RD/A are
inggnificant.

We hypothesize that the firs pool contains habitua lobbyers while the second
contains occasona lobbyers.  All edtimated coefficients (except that on past lobbying)
for the pool of occasond lobbyers are greater in magnitude than those for the pool of
habitua lobbyers, which is consgent with habitua lobbyers having a more indadic
tendency to lobby. Unfortunately, we are aware of no datidticaly rigorous way to test
the differences between these sets of coefficient estimates.

The three-pool modd digtinguishes two groups, the first and third, with lobbying

determinants smilar to those of occasond and habitud lobbyers in the two-pool modd.
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A further group, the second pool contains firms whose lobbying depends on both firm
characteristics and past lobbying. A plausble conjecture might be that these firms are in
the process of becoming habitual lobbyers.

Unfortunatdly, the likelihood surface in the neighborhood of q = (1, O, O, ..) under
the null hypothess is discontinuous, S0 ordinary likdlihood ratio tests cannot determine
the mogt likdy number of pools (K). However, we can use the Akakes (1974)
information criterion AIC(K)= -2 In L + 2 N(K), where N(K) is the number of free
parameters in the modd, to roughly compare the “goodness of fit” of each dternative.
The satidicdly desrable K hasalow AIC.

Table 2 indicates that models with three pools or more (results for K > 3 are not
shown) fit less well than the one pool and two pools nodels. However, the one and two
pools modds are virtualy indistinguishable from each other.

The viability of the two pool hypothess therefore must depend on whether the
patition it implies is conagent with a plausble economic explanation of why habitud
lobbyers should act differently than occasiona lobbyers. To verify the hypothesis tha
the firs pool contains habitud lobbyers while the second contains occasond |obbyers,

we need to assign firmsto either the first or second pool.

The probit estimates shown in Table 2 are based on estimates of the probabilities
that each firm i belongs to each subsample k. As was described in section 3, we re-
etimate the probability that firm i belongs in subsample k, pik = P(zx = 1), each time we
execute the E step of the EM dgorithm. The vaues of pix used in the find M step before
convergence, the step that generated the parameter estimates shown in Table 2, can be
used to assign each firm to the subsample mogt likely to have generated its observed data.
That is, we assign firm i to subsample k if and only if px > pjfordl j wherel £ £ K
andjt k

The comparisons between the two pools are tabulated in Table 3. Pool one
contains 57% of our firms leaving 43% in pool two. Frms that never lobbied al end up
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in pool two, the occasond lobbyers pool. The habitud lobbyers mean and median
lobbying frequency per firm are 34% and 25%, respectively, while that the occasond
lobbyers mean and median are 3% and 0%. Both the means and the medians are
getidicaly ggnificantly different.  Habitud lobbyers are more “sed focused” than
occasond lobbyers. The mean and median sted focus dummy for the former are 0.62
and 1, respectivey, compared with 37% and O for the latter. While the difference in
means is not ddidicdly sgnificant, the difference in medians is.  The mean of the
habitua lobbyers gze is 1.16 of the mean of the occasond lobbyers sze but this
difference is ddidicaly inggnificant. The hebitud lobbyers median size is 160% of the
occasond lobbyers median Sze, and the difference is datidicdly ggnificat.  The
comparisons in terms of size and sted focus suggest that the occasond lobbyers poal is
composed of both smaller sted-focused firms and large firms for which sted is only one
of severd lines of budness. In contragt, habitud lobbyers are typicdly large firms
focused in stedl.

Interestingly, the differences in the other firm characterisics between the two
groups are utterly indgnificant. The two pools of firms have smilar depreciaion, R&D
gpending, sdes growth, and change in returns on assats. The lack of materid differences
in these firm characteridics highlights the contrast between the two groups lobbying
tendency: equaly poor market performance prompts occasiona lobbyers to lobby but
has no reaion to habitua lobbyers tendency to lobby, which depends only on past
lobbying.

These findings are economically sensble, and s0 lend credence to the two-pool
model. Habitud lobbyers, being larger and more focused in the sted industry, have good
reasons to initiate lobbying. Once they have dtarted, therr lobbying becomes a habit, in
the sense that past lobbying leads them to lobby again regardless of their market
peformance. For other firms, an intuitively sensble rdationship between lobbying and
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changes in firm performance and past invesment in productivity holds, and past lobbying
does not predict present lobbying.

One plausble interpretation of our result is that to successfully win protection, a
firm must lobby continualy for severd years. However, our data indicate that many
firms continued lobbying well beyond 1984, the year comprehensve multiple bilaterd
voluntary export restraints agreements were set up. They kept on lobbying despite the
exigence of comprehensve protection that cleanly arested the decline in their market
performance®®  This behavior observation is consistent with our premise that lobbying
has dynamic economies of scale. Once a firm has invested heavily in lobbying, it is more

prone to use lobbying intensively and continuoudly. *°

VI.  Conclusons

This paper examines politica lobbying for trade protection by American ded
firms. By pooling dl firms data, we show that, on average, past lobbying increases the
likdihood of current lobbying. When we let our data sort themsdlves into groups
according to the determinants of their lobbying, two groups emerge: occasond and
habitua lobbyers. Occasond lobbyers lobbying is cosdy tied to firm performance and
drategy variables. Nor-lobbyers group themsdelves with occasond lobbyers.  Habitud
lobbyers are larger and less diverdfied sted firms, and account for the lion's share of
lobbying. Thus, one would expect that they are more likey to initiate lobbying. Ther

14 See Lenway et al. (1996).

> An analogous sorting procedure puts 46%, 31%, and 23% of the firms into the first, second and
third pools respectively. The first and third pools have lobbying characteristics anaogous to the
occasional and habitual lobbyers on the two-pool model. The second pool firms lobbying has
intermediate features. If it contains firms in the process of becoming habitua lobbyers, ther
lobbying should intensify over time. This is observed. The fraction of firmyears in which
lobbying occurs rises in pool two from 0.12 prior to 1983 to 0.21 after 1982. For pools one and
three, lobbying intengity falls from 0.04 to 0.01 and from 0.17 to 0.13 respectively. Pool two
firms show risng ROA and faling R&D, consistent with their becoming “hooked” rent-seekers.
However, these grouping are highly uncertain because the AIC of the three-pool modd indicates
relatively very poor statigtical fit.
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lobbying becomes habitud, in the sense tha current lobbying is explaned by past
lobbying but is reatively unrelated to their performance.  Overdl, our findings support
the view that, because of the dynamic economies of scale in rent-seeking, lobbying for
protection can become habitual.
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Table 1: Corrdation matrix

Lobby Sze Sdes Change  R&D/A Steel Depreciation
Growth ROA
Sze
0.246
(0.00
0
Sdes - 0.009
0.085
Growth (0.01  (0.805)
7)
Change - -0.033 0.198
0.002
ROA (094 (0.355) (0.000)
6)
R&D/A 0024 0.489 -0.024  -0.050
(0.49  (0.000) (0509 (0.164)
8)
Steel 0252 -0112 -0.007 0.032 -0.205
(0.00  (0.002 (0.835) (0.365) (0.000)
0
Depre- 0388 0.604 -0.034  0.010 0.379 0.125
ciation (0.00  (0.000) (0.349) (0.775) (0.000) (0.000)
0
Lobby_1 0005 -0.024 0.015 0.023 -0.001 0.008 -0.045
(0.00  (0.000) (0.035) (0.078) (0.466) (0.000) (0.000)
0

p-vaue in parentheses

25



Table2: An E-M Algorithm pooling approach applied to lagged-dummy modd:
Y?t = ayj t- 1 + Xjtb + ej;. Thelobbying dummy y;; =1 if

y?t >0, yjt =0 otherwise. All independent variablesincluded.

Sdes Change R&D Depre-

Const. Sze Steel Growth ROA 1A ciation  Lobby_1
K=1
AIC =386.1684
Estimate = -2.040 0.394 0.752 -0.152 0.057 -0.237 0.160 0.914
ST = 0.140 0.113 0171 0.071 0.069 0.139 0.081 0.185
p-value = 0.000 0.001 0.000 0.031 0415 0.087 0.048 0.000
K=2
AIC =389.0822
Pool 1: Habitua Lobbyers
Proportion = 0.569
Estimate = -1.876 0.514 0.893 -0.128 -0.005 -0.284 0.073 0.911
ST = 0.164 0.155 0.212 0.080 0.086 0.175 0.093 0.210
p-value = 0.000 0.001 0.000 0.109 0.957 0.104 0430 0.000
Pool 2: Occasional Lobbyers
Proportion = 0431
Estimate = -4.216 0.721 1.869 -0.545 0.138 -0.3%4 0.775 -0.535
ST = 0.898 0.327 0.819 0.230 0.142 0.342 0.238 0.501
p-value = 0.000 0.028 0.023 0.018 0.331 0.249 0.001 0.285
K=3
AIC =403.1564
Pool 1: Inexperience Lobbyers
Proportion = 0.460
Estimate = -2.438 0.492 1.009 -0.173 0.068 -0.457 0.454 -0.316
ST = 0.288 0.191 0.314 0.128 0111 0.248 0.161 0.373
p-value = 0.000 0.010 0.001 0175 0.539 0.065 0.005 0.398
Pool 2: Experience Lobbyers
Proportion = 0.312
Estimate = -2.191 1.055 1.486 -0.254 -0.087 -0.293 -0.101 0.674
ST = 0.275 0.264 0.342 0112 0113 0.215 0.129 0.279
p-value = 0.000 0.000 0.000 0.023 0443 0.172 0432 0.016
Pool 3: Habitual Lobbyers
Proportion = 0.229
Estimate = -2.170 -0.262 0.076 -0.089 0.162 -0.083 0.240 2.754
ST = 0.342 0.267 0.465 0.207 0.210 0476 0.201 0.548
p-value = 0.000 0.327 0.870 0.666 0441 0.862 0.233 0.000

AIC =-2loglikelihood + 2(number of free parameters)
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Table 3: The comparisons between the habitual lobbyers and the occasonal
lobbyers firm characteristics. A firm i is assgned to pool oneif LLF;; > LLF2; and
to pool two otherwise. LLF is as defined in Eq. 1 and the parameters in LLF; and
LLF, are taken, respectively, from the first and second sub-block in the K = 2 panel

in Table 2.

Variable Habitual lobbyers | Occasional Prob- Prob-

Group lobbyers Group | value: value:
Dsin Dsin

mean median | mean median | means median

L obbying frequency 0.340 0.25 0.032 0 0.016 0.000

Steel focus dummy 0.619 1.00 0.372 0 0.604 0.024

Total assets 890.4 4319 765.9 269.6 0933 0.061

Depreciation in plant and | 0.338 0.2808 0.321 0.2683 0.940 0974

equipment / Total Asset

R& D / total assets 0.0058 0 0.0084 | 0.001 0.868 0.689

Sales growth (log Ds) 0.016 0.004 0.026 0.021 0.877 0.217

Changein ROA -0.001 0 -0.0001 | -.001 0977 0.833

We use the Wilcoxon statistics to test for the Dsin the median. Other tests lead to similar results.
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Figure 1. Thelntuition Behind the Expectation-maximization (EM) Algorithm

| Initial Guess: Assume arbitrary parameter values |

v

Expectation Step: Estimate a partition of the sample by
assigning each firm to the subsample whose estimated |4
relationship is most likely to have generated its data

|

If the
parameters have
changed sufficiently little
or if sufficiently few firms
have been
reassigned,
stop

Maximum Step: Estimate the parameters of the
relationship between lobbying activity and firm  ——
characteristics for each subsample
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Appendix

In this appendix, we present the technical details of the expectation-maximizaion
EM dgorithm of Dempster, Laird and Rubin (1997) as employed in this paper. Leti =1,
... |, denote firms, t = 0, ... T; denote time periods, and k =1, ... K denote groups of

firms. Let xjt be the column vector of firm characteristics br the i™ firm in the t™ period.

Let the dummy varigbley;; be oneif firm i engaged in lobbying activity a timet.
The unobservable profit of firm i from lobbying in time t, i, is assumed to be

defined by Heckman (1982 a, b) lagged- dummy modd of theform

yi*t :bk+akyi,t-l+xlit b, +e, (Al

where by,ax and by ae unknown parameters, which can be different for different

subsamples of firms, and the errors ej; are iid with a standard normd distribution.  The

mode assumes that firm i lobbies in period t if and only if its profit from doing o is
above a threshold profit level, ¥, . It follows that the probability firm i will lobby in

periodt fs
P(y, =1) = P(y, >0)
=P(e, >-by-ay Y q- X'it ) (A2)
=F(b, +akyi,t-1+xlit b, )
for firm i a member of subsample k. P denotes probability, and F is the cumulaive

ditribution function of the standard norma distribution. Note that we can assume §, =

0 without loss of generdity for any nonzero threshold will be absorbed into the intercept

termb, in (A2).
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Define the vector of parameters gk = (k.ak bk) and recdl the definitions of the
vector Vit = (Yig, ... W), and matrix X = (Xjq, ... %) for t =1, ... T;. The ikeihood

function contribution by theit™" firm, amember of subssmplek, isthen

f, = f(yi'l} X1 1Yio» XOan)
= P{yor %00 PVl ikt X0 e P Yilyir 1 2¥io %0 0] (A3)
2 ' ' 1- vyt
= O{F 0t vt xob) (1 F o+ 2,y %0b] )
t=1

Note that the product is taken from period 1 to period T;. Period O is excluded because
firm i’s lobbying decison in time t depends on its lobbying activities in the previous
period, as measured by i +.1, aswell ason the firm’'s characteristicsin period t, Xit.

Thelog likelihood function for the subsample isthus

L8 Al VI (b, +a,y. + X ob)]+

5 mt @ YL Flo, +a,y0 +xob]p (A4)

If we knew which firms belonged in which subsample, we could obtan maximum
likdihood edimates of the parameters gk = (bk,ak, bx) in (A4) by running a probit
regression procedure over each of the K subsamples.

We do not know which firms actudly belong to which subsample, so we assume
the actud partition to be defined by the multinomia random varidblez = (z, ... z, ) with

_11 iffirm i belongsto subsample k

A 10 otherwise



We assume the dements of z to be iid and to have a multinomid distribution with
parameters K and g = (,, .- g,)- If we knew thetruevduesof gand g © (s, .. k), we
could assgn each firm to the subsample whose parameters are most likely to have

generated its observed data, and so assign z to zero or onefor dl firms.

Because we know the true vaues of neither the z nor (g, ), we must estimate
both. As was pointed out in the text, the difficulty is that we must assume vaues for the
Z to edimae (g, q), and must assume vaues of (g, ) to edimate the z. The EM
dgorithm dlows us to edimate the z and (@, q) recursively. The expectation (E) sep lets
us edimate P( zx = 1) " i, k given known vaues of @, q). The maximizaion (M) sep
lets us estimate @, q) given known vaues of the z. We begin by usng the expectaion
(E) dsep to edtimate the z assuming arbitrary initid guesses as to the vaue of (g, Q).
These edimates of the z let us use the maximization (M) step to produce updated vaues
of (g, q). The idea is to continue updating z and (@, q) until Some convergence criterion

ismet.

The E dep works as follows. Assume we know (g, q). The joint likelihood
function of the sampleis
£ A Zy
Xip ,yio,xo,Q) =0 0 a4t (Vi 1Yo %0001 (A5)

Lyiz

for f( yit | XiT, Yio, Xio, Qk) defined asin (A3). Thejoint log likelihood function of the
sampleistherefore

o K o o K o
InL=a,_.a _lzikln[f (yiyTi X, 1. yio,xio,qk)] +a,.a ,zna] (A6)
By Bayes rule, the etimated probability that firm i belongsin subsamplek is

0 f (YiTi Xir » Yior X0, k)
Pi = E[Zk‘yi,ﬂ 1Xi,Ti] ~ o K
a k:lqkf(yi'ﬁ Xit 1 Yi01%0:0 k)

(A7)

U dng (A7), we can assgn weights to firm i in each subsample k. We can adso assgn
firm i to the subsample k whose lobbying modd is most likely to have given rise to that
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firm’'s observed data. The former procedure produces Table 2; the latter generates Table

3.

The M step works as follows. Assume we know the z. Subgtituting p,, in (A7)
into the place of z, in (A6) yieds

Q=a_4a._n In[ f(vinfxis ,yio,xio,qk)] +& 4. _nda] (A8)
The M step chooses (g, g) to maximizes Q subject to the condraint that é, :zlqk =1. We
thus maximize

H= Q1 (& a -D. (A9

k=1
where | is a Langrange multiplier. We want to maximize H with respect to the
parametersq = (qy, ... dk) and g = (0l, ... Ok)-

Let F(a,)=F (b, +a,y,.,+xtb,) and f@y)=f (box +ayyi-1+Xby) for
k =1, ... Kwhere f( . ) is the dendgty function of the sandard normd digtribution

function F (. ). Using this notation, the first order conditions are

™ _ T Yit- Fa,)
-2 @ Pik f@x)=0
ook i=1t=1 ! F@g)1- F@g)l
H _ 1T Yit-Flay)
fag icie1 f@k)Yir-1=0 A10
Ta i:1t:1p'k F @ )[1- F @)l @)Yt (A10)
H_ LT Yit- Fa,)
- a a i | X :0
Br iztt=1 © F@L- F @)l @)%t
ﬂ_ &_ | :0
fax i=10x

fork=1,... K-1and

K
M _£q-1=0 (A11)
1 k=1
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Solving (A10) and (All) dgebracdly gives us maximum likdihood edimates of Q.
Since é_ ::1pk = 1fordl i, we can estimate the eements of g as

1g
[

O = ﬂ K (A12)

|| Q_)o

Solving (A10) and (A11) dgebraicdly is theoreticdly possble in that the number
of equations and number of unknown parameters are equal. However, in practice it is
generdly easer to use a numerica maximization procedure to estimate . To do this, we

define  the vector
ae‘HH fH TH?2 0
Bl ) =&
CMbok ' Tak b 5
asthefirg derivative of Q with respect to qi. The Fisher scorematrix C(qy) isderived

by deleting terms with mean O in the matrix of second derivetives of Q with respect qy .

é £ 2 2 . 2 U
- @k) . FOK)Yita . fe@xg -
gathkF(Qk){l FOOl it M F@olt- F@l i *Faol- F(qk)}lu’
e

_é 2@y, f2@)yA. f @)y, x¢u

C(qk)_gé | it-1 g Ak )Yit-1 8 it-171

@tka(qk){l Fadl P FGobFadl 1 Faol Fak
€ f 2(q4)Xit . Fr@yie-xie 2@ U
e : ! , i l;'
& P E Q- POl P Faol- Fal o PKFaol- Faolg

The updated estimate q  are then computed by using the Newton-Raphson agorithm
dk = ak +C l(ak)B(ak) (A3
for k=1, ... K where q, isthe parameters estimate from previousiteration.

Amemiya (1985) shows that the EM agorithm produces maximum likelihood

estimates based on the likdlihood function



Qo

Xt Yoo X 2l ) (A14)

q f (yi,Ti

I
i=1 i=1

CL) f(yi,Ti Xi 1Yior Xo» Q) :CN)

=

-1
which is the likelihood function of a mixture modd, as in Wedd and Desarbo (1994,
1995). It is wdl known that maximum likelihood estimates are congsent under regular
conditions. Therefore, the EM edimaes, which are exactly the maximum likeihood
estimates, are congstent.

To summarize, our procedureis as follows:
Initid step: Choose an arbitrary initid guess asto thevduesof (g, ).

E-step:  Subdtitute the estimates of (g, q) into equation (A7) to compute updated

edtimates of bik .

M-Step: Obtain maximum likedihood estimates of g by maximizing (A9) usng (A13) and
gusing (A12).

We repeet the E and M seps until the sum of the absolute distances between all
the current and updated parameter estimates is less than 10°. For discusson of the
convergence properties of the EM dgorithm, see Amemiya (1985), Render and Walker
(1984), Wedd and Desarbo (1994, 1995), and references therein.



