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Abstract

We estimate the effect of new private-sector unionizatinrpablicly-traded firms’ equity value in
the U.S. over the 1961-1999 period using a newly assembtedlsaof National Labor Relations Board
(NLRB) representation elections matched to stock market. davent-study estimates show an average
union effect on the equity value of the firm equivalent to $40, per unionized worker, an effect that
takes 15 to 18 months after unionization to fully materigliand one that could not be detected by a short-
run event study. At the same time, point estimates from aessjpn-discontinuity design — comparing
the stock market impact of close union election wins to closees — are considerably smaller and close
to zero. We find a negative relationship between the cunvelatbonormal returns and the vote share in
support of the union, allowing us to reconcile these seelpiogntradictory findings.JEL Codes: JO1,

Jos, J5, J51
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“[LlJaymen and economists alike tend, in my view, to exagtegreatly the extent to which

labor unions affect the structure and level of wage rated/ilton Friedman, 1958

“Everyone ‘knows’ that unions raise wages. The questiosshaw much, under what condi-
tions, and with what effects on the overall performance efébonomy.” — Richard Freeman

and James Medoff, 1984

| Introduction

Over the last several decades in the U.S., there have beemtanpshifts in union membership rates, the
composition of unions, and the frequency and success ofi@igg drives. In the U.S. the union membership
rate fell from 27 to 13 percent between 1970 and 2000, cordgara decline from 38 to 27 percent in EU
countries during this period (Visser, 2006). This trendhig tJ.S. masks the even steeper decline in the
private sector from about 25 percent to 9 percent from thly 4870s to 2000 (Farber, 200%)Coincident
with this development was a decline in new union orgainizactvity: in 1966 more than 200,000 private
sector workers gained union representation status — ahiwvough the U.S. system of union recognition
through workplace representation elections — compareggmaimately 80,000 in 2006.

A key to assessing the distributional and productivity ilcgtions of these shifts is measuring the extent
to which unionization impacts firms’ profitability. Therelile doubt that employers generally do oppose
unions. An example receiving recent national attention &-Mart’s effort to resist unionization — from
its strategic location of stores in areas less favorablentons to its hard-line stance against organization
(Basker, 2007). According to a handbook the retailer digted to its managers, “Staying union free is a
full-time commitment...The commitment to stay union freasnexist at all levels of management — from
the Chairperson of the “Board” down to the front-line marrage

And the fact that in the U.S. new unionization typically occdiscretely at an employer at a particular
point in time allows one to find isolated cases that at firsstblseem to confirm the fears of employers like

Wal-Mart. For example, in a March 1999 National Labor Relasi Board (NLRB) representation election,

1see Friedman (1950).

25ee Freeman and Medoff (1984).

3By 2009, the majority of unionized workers in the U.S. wereptayed in the public sector (U.S. Census Bureau, 2010).

4Based on a tabulation of NLRB election data. This declinedwsirred despite a recent increase in the union win ratehwhic
has been trending upward since 1980, reaching 72 perce@0iffom a low of 42 percent in 1982.

5Quoted in Featherstone (2004).



workers at National Linen Service (NLS) Corp., a large lirsaipplier, voted by an over 2 to 1 margin to
organize as a local chapter of the Union of Needletradesisindl, and Textile Employees (UNITE). The
stock market response appeared to punish NLS in a severgghthwerhaps not swift, fashion. Figure |
shows the cumulative return of NLS’ stock for the two yeaiismptio and following the election, as well as
the cumulative return of a broad market index over the samedgeBefore the election, the returns for NLS
and the market tracked each other quite closely. But imnegi&ollowing the election, NLS began to lag.
By March 2001, the price of NLS shares had fallen by about 1Bguet, while the broad market index had
increased by about 25 percent since the election.

But how general is this phenomenon? Is NLS the exceptioneorule? Despite an enormous literature
documenting numerous aspects of unions and their role ifabr market, the magnitude of an “average”
effect of unions on firm performance throughout the econoenyains somewhat unclear.

Empirically, there are at least three reasons why measthegg effects is quite challenging. First, large-
scale establishment or firm-level micro-data containirggrdevant information on the extent of unionization
are not readily available. Second, even when such data aitatale, omitted variables and the endogeneity of
unionization at the firm-level makes it difficult to separeseisal effects from other unobserved confounding
factors® Third, it is difficult to find data that can also be plausiblypresentative of the population of
unionized companies in the United Stafes.

Furthermore, from a theoretical standpoint, it is not ohsito what degree unions should affect firms.
One view, articulated by Friedman (1950), is that workersilaeject substantially above-market wages,
knowing full well that such wages could adversely affect gaiocurity. Unions, after taking these considera-
tions into account, would tend to moderate wage dem&ndsreover, firms may respond to a unionization
threat by conceding higher wages and better working camditi Accounting for these forces suggests a
reduction in the gap in compensation and working conditiosisveen union and non-union workforces, at

least in situations where there is a threat of unionizatibhne possibility that unions may temper their de-

6Hirsch (2007), in a recent study reviewing evidence from fiomestablishment-level data, suggests drawing infeefroen
the existing research with caution, emphasizing omittethisées and the potential endogeneity of union status. pkesrof studies
implicitly relying on the assumption that union status issangenous variable include the in-depth analyses of Cl#184), Hirsch
(1991a), and Hirsch (1991b).

"The limited generalizability of many of the studies is a &eotlimitation that Hirsch (2007) emphasizes. For examfpie,
cement industry is examined in Clark (1980a) and Clark (b§8Bospitals and nursing homes in Allen (1986a), the cantitn
industry in Allen (1986b), and sawmills in Mitchell and Seo(1992).

8]t is this line of reasoning that led to Friedman’s view tha impact on wages was exaggerated (Friedman, 1950). Atiesty,
even if unions raise wages, firms could respond by skill-aggrg their workforce. To the extent this is possible, nieganarket
value effects could be moderated. The issue of skill upgragi discussed in Wessels (1994) and Hirsch (2004).



mands because of electoral pressure may help explain thitsre$ DiNardo and Lee (2004), who found
generally small differences in wages, employment, andutidptween unionized and otherwise comparable
non-unionized workplaces in close representation elestio

In this paper, we first assess the extent to which the pattefigure | is a generalizable phenomenon,
measuring an average overall effect of private sector uadion among publicly-traded firms in the U.S. To
do so, we begin with a sample frame that is the universe ofadkfivith NLRB union representation elections
between 1961-1999. Since a large number of unionized wackgl in the U.S. come into existence via a
secret-ballot election on the question of representatios,population provides a reasonable representation
of newly unionized workplaces and, to the extent they senire future stock of unions in the United States.

We begin analyzing the stock market reaction to union vietousing event-study methodologies. The
most distinctive feature of our data — crucial for our resbatesign — is the long panel (up to 48 months
before and after the election) of high-frequency data onkstoarket returns for each firm. This feature
allows us to use the pre-event data to test the adequacy bétiehmarks used to predict the counterfactual
returns in the post-event period. The long panel also allasvid examine returns several months beyond
the event, so as to capture the long-run expected effecevwofinions, without having to rely heavily on the
assumption that the stock price immediately and instaoiasig adjusts to capture the expected presence of
the unions

Our event-study analysis reveals substantial losses ikghaalue following a union election victory —
about a 10 percent decline in market value, equivalent toita®40,500 per unionized worker. According
our calculations, if unionization represented a one-te-tvansfer from investors to workers through higher
wages, this magnitude would be in line with a union wage puemof 10 percent. Since the total loss of mar-
ket value represents the sum of transfers to workers andthey productivity impacts of unionization this
implies, for example, that if the true union compensaticenuum were greater than 10 percent, there would
be positive productivity effects of unions. The evidencppmrting our event-study estimates is compelling:
we find that these firms’ average returns are quite close tbehehmark returns every month leading up to
the election, but precisely at the time of the election, tttea and benchmark returns diverge. The results
for these firms are robust to a number of different specificati In the sample of firms where we know

that the union is a small fraction of the workforce, we do notifa similar divergence of returns from the

9n an earlier version of the paper, we also provided someestiyg evidence on the long-run effects of union victorias o
accounting variables found in Compustat data. These eesrdtpresented in the Online Appendix.



benchmark.

Importantly, we find that the effect takes 15 to 18 months tly fmaterialize, a somewhat slow market
reaction. As we discuss below, this short-run mis-priciag persist if exploiting the slow reaction is not
sufficiently profitable to arbitrageurs. Indeed our own gsial shows that strategies designed to exploit the
mis-pricing entail a significant degree of fundamental.riBRe fact that union victories are sufficiently rare
and spread throughout time prevents the necessary dieat®fi that could generate an attractive arbitrage
opportunity. For example, our analysis suggests that atieto exploit the short-lived mis-pricing would
lead to a portfolio that would be dominated by simple buy-aottl strategies.

The event-study estimate appears to average a great degteobfpeneity in the effects. We additionally
employ a Regression Discontinuity (RD) design, implicitlymparing close union victories to close union
losses, and consistent with DiNardo and Lee (2004), we fitld kvidence of a significant discontinuous
relationship between the vote share and market returnaytheng, the RD point estimates show a 4 percent
positive (though statistically insignificant) effect of union céidation (vis-a-vis union defeat). The event-
study estimates vary systematically by the observed vaeeshvith the largest negative abnormal returns
for cases where the union won the election by a large margin.

We use our estimates to make predictions for the effects lifig® that lower the threshold for new
unionization. To do so, while also incorporating unionsddimms’ responses to the new policy, requires
modeling their behavior and interactions. We choose as mumdwork a two-party model of electoral
competition, where the firm and the union are each seekingridh& sympathies of the “median” voter in
an NLRB election. As is standard in this class of models, ide$@ving opposing interests, the two parties
may be forced to propose a level of compensation (accomgdnyiea risk of job loss) that is closer to the
preferences of the median voter.

Within this framework, which is reminiscent of Friedmaniew, the RD design estimate of the union-
ization effect identifies the gap between the union’s and'siproposals for workplaces where the median
voter has moderate demands. Depending on how aggressivel/dnd unions court voters, this gap could
be close to zero, evendh average — including both small and large electoral victories — usisignificantly
affect the profitability of firms. Viewed through the lens big model, the pattern of results imply that
for most union recognitions, the workers —who consider th&sjible adverse employment consequences to
higher wages — are not particularly demanding. In a smdflaresof elections where the effects of a union

win are large, workers have more extreme demands, which ademated by unions, who place weight on



winning elections. Overall, our policy simulation exeesuggests that a policy-induced increase in the win
rate from 33 to 70 percent would lead to a 4.3 percent deatimedrket value, averaged across all firms tar-
geted by unions (including firms that unionize under the nelicy as well as those that remain nonunion).
For a more dramatic policy that increases the win rate frono3®arly 99 percent, the estimate is a decline
of about 11 percent averaged across all firms targeted bysifde organization.
The remainder of the paper is organized as follows. We peos@me institutional details in Section Il

that are relevant to our research design, which we descldng avith our data. We present and discuss the
empirical results in Section Ill. In Section IV we presentrstural model, which we then use to conduct

counterfactual policy simulations. Section V concludes.

Il Institutional Background, Data, and Research Design

The National Labor Relations Act provides the legal frameway which most workers in the United States
become unionize#® Workers who organize into unions through the proceduresifipe by the NLRA
are guaranteed the right to bargain collectively. Theresaxeral ways a group of workers may become
unionized under the auspices of the NLRA, though it is beliethat most new unionization occurs through
representation elections (Farber and Western, 2001).eTdrerseveral steps involved in this process, which
are described in detail in DiNardo and Lee (2004). Brieflyewh group of workers decides to organize, they
first petition the NLRB to hold a representation election.b&legally granted an election, the petition must
be signed by at least 30 percent of the workforce, typicallgrmo longer than a six month period. Once the
NLRB determines the appropriate bargaining unit, it holdkection at the work site. The union wins the
election with a simple majority of support amongst the woskd3arring objections by the employer, a win
means the union is certified as the exclusive bargainingtdgethe unit and that the employer is legally
required to bargain with the union in good faith.

Our research design and subsequent data collection wenaatedtby our desire to estimate the average
effect of union victories and losses in representationtieles on firm market value, and to attempt to address
some of the aforementioned puzzles and challenges in #dratlire. In collecting the data our goal was to
obtain information on the profitability of firms over a longn span, with a panel structure allowing for an

event-study design with a long event window. Our sample seaxled to be large enough so we could also

10Exempt from the NLRA are state and local workers, who arer@al/by state collective bargaining laws, and railway anihair
workers, who are covered separately by the Railway Laboi(RcA).



estimate the cross-sectional relationship between pestt@bnormal returns and the union vote share. For
these reasons, and because we were also interested in hawidhneeffect evolved over time, we sought to
collect information on elections over as many years as plessBSince data on the profits of privately held
firms are difficult to come by, we focused on publicly tradedfrfor which stock market information and

other performance measures are available through magdfisatosure.

LA Data Set Assembly

This study primarily uses three sources of data: electisalt® from the NLRB, data from the Center for
Research on Security Prices (CRSP), and the CRSP/Commadautatrial Quarterly Merged Database.

The NLRB began publicly reporting representation electiote tallies in 1961. However, previous
studies using NLRB election data typically used records Wexe already in electronic form (e.g. Farber
and Western, 2001; DiNardo and Lee, 2004; and Holmes, 2008ise those data for the 1977-1999 period,
but augment those with data from 1961-1976 that we digitizethis study'! Data for the 1961-1976 period
were hand-entered from hard copies of NLRB monthly electa@ports. Among other things, the NLRB
data set contains the number of voters who voted in favorefittion, the number of voters voting against
the union, the number of eligible voters, the name of the @mgpa two digit industry code, the city and
state of the election, and the month that the NLRB closed lixgtien?2 The CRSP and Compustat data
were obtained from Wharton Research Data Services.

The primary objective of the data assembly process was tomtaimpanies in the NLRB election files
to companies in the CRSP data file. The procedure for matastaiplishments in the NLRB dataset to firms
in the CRSP dataset is detailed in the Data Appendix. Thismaj process is complex because while the
NLRB file provides the company name where the election toakgylmost other identifying information is
unknown!3® However, as explained in the Appendix, we are confident tiehtatch is high quality.

Previous event studies of representation elections uspleamf elections with a very large number of

eligible voters. Ruback and Zimmerman (1984) and Bronad<eere (1990) limit their sample to elections

11The 1977-1999 period data were obtained from Thomas Holmelsite (http://www.econ.umn.edu/~holmes/data/geiti/)sp
and are used in Holmes (2006).

12For a limited number of years the NLRB data has informatiorttencalendar date of the election and the calendar date the
NLRB closed the case.

13The location of the election is not very useful for matchirecéuse the CRSP file only contains the location of company
headquarters, which may differ from the location of any l&thment undergoing a recognition election. The only toldal
information that could help us identify a match is the twoitd®)C industry code of the establishment. However, the $tguof
an establishment may differ from the primary industry of fine. This variable is more useful as a check for the validityhe
matches.



with at least 750 eligible voters. Elections of this size quée rare, thereby resulting in small sample sizes
(54 union victories in the main sample of Ruback and Zimmexni®84). We believe that the effects of
these elections are easier to detect if the number of edigibters is largeelative to the size of the firm.
However, limiting the sample to large elections is neithecassary nor sufficient to achieve this objective.
Because many of these elections take place in very large, finmsatio of voters to total firm employment is
no larger here than for moderately sized elections. Whilelovaot have the exact sample used by Ruback
and Zimmerman (1984), we can attempt to replicate it baseth&in description of the sample selection
schemé? Using their sample selection scheme we find that in more tBapetcent of the elections, less
than 1 percent of the firm’s workforce voted. In our reproduciof their sample, the median percentage
of the workforce voting in an election is 5 percént. By contrast, our main analysis limits the sample to
elections where deast 5 percent of the total workforce votéfl The median election in our sample consists
of 13 percent of the company’s workforce voting (mean = 2Z@ef)l’ Therefore, our sample selection
scheme not only provides us with elections that are relgtiselient for a given firm (or, at a minimum,
excludes those elections which are clearly not salient),atso yields a substantially larger sample size
compared to what we would have obtained using the Ruback emeh&man (1984) criterion. Our baseline
sample is almost eight times larger than the Ruback and Zimiare (1984) sample.

We present summary statistics of firm characteristics inefabColumns (1) and (2) correspond to
elections where at least 5 percent of the workforce votedeéier the > 5% sample”) for UV (“Union
Victory”) and UL (“Union Loss”) firms respectively. Columr(8) and (4) correspond to elections where
less than 5 percent of the workforce voted (hereafter th&6% sample”) for UV and UL firms respectively.

Looking at the first row of Table I, there are about twice as yrelections in the< 5% sample than in
the > 5% sample, and in both samples there are about twice as margnfinere the union lost than where
the union won. Not surprisingly, firms in the 5% sample tend to be substantially smaller than firms in

the < 5% sample. This inference can be made by comparing a varietheasures, including employment

14Using the Ruback and Zimmerman procedure we ended up witbsaliwice as many elections as they had considered over
the same time period. The only information that Ruback amdnZérman had that we do not is the petition date. They excluded
elections where the petition date was unavailable. We thierénfer that this exclusion restriction would have résdlin us dropping
50 percent of the elections in the sample.

15Huth and MacDonald (1990) conduct an event-study of déimation elections. Their sample selection scheme invoities
decertification elections involving at least 250 workersigen June 1977 and May 1987. They also do not condition aa teng
a sufficiently high fraction of a firm’s workers involved ingtelection. Our (inexact) reproduction of their sample hasedian
fraction of the workplace voting of 2 percent, with approzily 30 percent of elections in the sample involving lessith percent
of the company’s workforce.

16Total employment in the year of the election is from the Costauannual files.

I"We do not use elections where employment information isingss



(3,541 vs.73,223 employees) and market value ($338 millgn $5.9 billion in 1998 dollars, using the
more broadly available CRSP measure). However >l sample corresponds to bigger elections, with
an average of 453 workers voting as compared to an averagd ohZhe< 5% sample. Table | also shows
the delisting rate for companies. We report the fractionafipanies delisted in the two years before or
after the election. UV firms are slightly more likely to délikan UL firms (10 versus 8 percent delisting
rates respectively}® While this difference is not large, we will consider sevexpproaches to address this
issue, as well as the presence of missing returns more dign@teese approaches involve imputing missing
returns, estimating all models excluding periods with imigseturns, or limiting the sample to firms that
have no missing returns in the event window. Simply exclgdmssing values has the disadvantage that
some of the changes in cumulative returns over time may tdfitets that are entering or dropping out of the
sample. Using a balanced panel has the advantage that we caimebthat any differences over time are not
caused by compositional differences. However, a balanaadlmloes involve discarding a large number of
elections and implies that inclusion into the sample mayddpn the realization of the dependent variable.

We will demonstrate that the results are not sensitive t@fiproach employed.

[I.B The Event-Study Method

Our objective is to assess the impact of union elections estibck market value of firms. Ideally, we would
like to compare the firm’s stock returns to the returns the firould have experienced in the absence of a
union organizing event. The event-study method providesmdwork for estimating this counterfactual
return.

As is standard in the financial economics literature, we defire abnormal return as the difference
between a stock’s actual return and the expected returm gnarket conditions. For the company corre-

sponding to union representation electipm montht, the abnormal return is:

ARt = it — E[rit|X]

whererj; is the actual return anB[r;;|X;] is the predicted return. For this study, is the CRSP monthly
holding-period return including distributions, which isnstructed using prices that are adjusted for splits

and distributiong?

18\e define delisting as any company with a non-missing detjisiéturn in the CRSP dataset.
BWhen stocks are delisted we use CRSP delisting returns. jeceemissing returns with the predicted retuir(| X)) to



For convenience, we express time in terms of months reltditiee event:

where AR; is the abnormal return of the security corresponding totielec in the ’th month relative to
the event.

Because returns of companies with unionization events ragysystematically before the elections, per-
haps due to anticipation of the event, and because the nragenot react instantaneously, we are interested
in the cumulative abnormal return (CAR) in a window surrangdhe election. The CAR corresponding to

eventi between month3; andT, relative to the event is:
T2
CAR(Ty, Ty); = Zr ARj;
=11
The statistic of interest is the average (actdsfgms in the sample) cumulative abnormal return:
1 N
ACAR(Ty,Tp) = N ZLCAR(Tl’TZ)i
i=

We will present the average cumulative abnormal returnHerset of union victory (UV) and union loss
(UL) firms beginning two years prior to the election. Our dém to use such a long event window is in
part the consequence of having information on the monthtttetNLRB closed the case, rather than the
exact calendar date. By considering a very long pre-evemdevi we can verify that any difference in the
cumulative return of the UL and UV firms and any counterfalcfaa“benchmark”) portfolio is not simply a
continuation of differential pre-event trends. If there argnificant departures between our predicted returns
and the observed returns over the two year period beforestite,ave consider any estimates obtained from
the post-event data to be invafitl. This approach is a direct application of conventional testf over-
identifying restrictions for “difference-in-differentenodeling in labor economics program evaluatfon.

The long panel also allows us to examine returns in the mdmtlgend the event, so as to capture the

mitigate survivorship bias, though the results are notiieaso how missing values are treated. Specifically, thaults are not
sensitive to simply ignoring missing values, nor to onlyeséhg companies with no missing returns in the entire epeniod.
20An alternative interpretation of pre-election divergeirtéhe predicted and actual returns is the diffusion of apitory infor-
mation regarding the election outcome. Recognizing therative, we allow for non-zero excess returns in a shamthewv prior
to the event, but conclude that any significant divergenes avong-period of time prior to the event is evidence of aspiscified
model.
21For example, see Ashenfelter and Card (1982) and Heckmahi@izd(1989).



long-run expected costs to the firm without having to relytmassumption that the stock price immediately
and instantaneously adjusts to the presence of the unide. tNat in typical event studie$; andT, usually
indicate days relative to the event, but since in our studyredooking at long-run trend3; and T, denote
months relative to the unionization event.

A critical decision in event-studies is how to mo@st;;|X;]. A common approach for computing abnor-
mal returns in long-run event-studies involves the use f&remce or “benchmark” portfolios matched on
a firm’'s characteristics (see Barber and John D. Lyons, 10gah et al., 1999; and Brav, 2000). The ad-
vantages of this approach are that the benchmark can bewtest in-sample and that it allows for shocks
occurring by chance that affect firms with similar charastas. We employ this approach, matching every
firm in our sample to a portfolio of firms in the same size-d=®l As a probe for robustness we have also
used the CRSP equally-weighted NYSE/AMEX/NASDAQ index deachmark, comparing firms both in
the same size decile and in the same one-digit SIC indestry.

A complication arises when trying to define the “event.” Thppmpriate event is the date on which
most of the information on the probability of future unioaion is incorporated. For much of the sample
(1961-1976) we only observe the month that the NLRB closed#se. While we have a well-defined event,
it is not the only relevant event and it may not be the most it one. Alternatively, potentially important
events are the petition and election dates. Using post-@la%, where both the election and case closure
calendar dates are available, we find that the median tinvegleetthe election and NLRB case closure is ten
days. In some cases, typically when one of the parties isstlsllenge, this gap can be considerably longer.
In 5 percent of the elections it took at least six months ferti.RB to close the case. While we do not have
data on when the petition was submitted to the employerkih@svn from Roomkin and Block (1981) that
elections usually occur very soon after the petition. Inrteeample, 42 percent of elections occurred within
one month of petition and 83 percent within two months. Tfuges we do not believe that using the month
the NLRB closed the election presents serious problemsshimation if most of the new information is
revealed at or after the petition date. To assess whethdugirdiffusion of news led to abnormal returns

prior to the closing date it is useful to examine a long prerewindow. We believe, however, that it will be

22CRSP produces indices for such purposes. Specificallyy gear CRSP allocates companies into one of ten size debidesd
on market-value. The value-weighted average return ofrg&siin these deciles are then calculated on a monthlysb&RSP also
produces a cross-walk that allows one to link each secwritlie appropriate size decile.

23\\e cannot match on the book-to-market equity ratio, as mamijes do, because this variable is unavailable for a langeter
of companies in our sample, especially in the earlier psridde also used the calendar time portfolio approach degdlby Jaffe
(1974) and Mandelker (1974) and advocated by Fama (1998)ind/gualitatively similar results from this analysis, a®sh in
the Online Appendix.
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difficult to empirically distinguish the market’s anticifian of unionization from an inadequate comparison
portfolio.

The event-study method can inform us on how the equity vafdigros responds to certification elec-
tions. We can also estimate event-study models for elextidt varying degrees of union support to explore
heterogeneity in the effect size. A more complete investigaof heterogeneity in the impact of certifica-
tion elections on stock market performance involves egihgahe post-event cumulative abnormal return
for every election and relating these to the vote share inxibfeeway. We conduct this analysis to ex-
amine the heterogeneity in the stock market reaction tdiefeoutcomes and to determine whether there
is a discontinuous relationship between cumulative ababreturns and the vote share at the 50 percent

threshold.

[l Empirical Results

LA Event-Study Estimates

In Figure Il we plot the average cumulative return of uniontety firms against the average cumulative
return of the size-matched reference portfolios over theesime period* The figure reveals that both UV
firms and the corresponding reference portfolios have dlmestical trends in returns prior to the union
victory. However, near the time of the election there is anptmced downward break in the returns of UV
firms relative to the benchmark, persisting for approxityateyear and a half. The average cumulative
abnormal return implied by this divergence is approximaet&D percent.

The pattern we find contrasts with that reported in the wedivin study of Ruback and Zimmerman
(1984), which also examines the stock market reaction to BlLRion certification event® Specifically,
given their sample selection scheme (as described abdwa),data show substantial negative abnormal
returns that emergerell before the unionization event: specifically, a decline in markdugeaof about 7
percent between the 12th and 7th months preceding uni@rizathis pattern raises the question of whether

the post-election decline in the stock market valuatiohttey find — a 3.8 percent drop within a few months

24ror convenience, we will often refer to the event month agetextion month," though it should be understood that weabt
only know when the NLRB closed the case.

25There are a number of other studies that examine various@speunions through stock market reactions. They typjcall
do not aim to generate effects of unionization (versus tleeade of unions), as they use samples of already unionized &r
industries. See Abowd (1989), Becker and Olson (1986), Nexm({1990), DiNardo and Hallock (2002), and Becker (1981300
and Becker (1990) is an exception in this regard, as it exasitime impact of the passage of the National Labor Relatiehe®\75
firms that were at risk of being unionized in the 1930s.
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surrounding the unionization event — reflects unionizatiothe factors which led to the pre-election trend
in the first place® While Ruback and Zimmerman (1984) have no explanation fisrdignificant decline,
they argue that it is unlikely to indicate anticipation oétbutcome of the election due to its timiAgThe
issue of an absence of solid evidence of comparable treiastpthe event has arisen in other “difference-
in-difference” analyses using establishment-level ptiatt, such as in Lalonde et al. (1996) and Freeman
and Kleiner (1990b).

To assess the magnitudes and statistical significance efffibet implied by Figure I, in Figure 11l we
plot ACAR(—24,1), for T = —24 throught = 24, with 95 percent point-wise confidence intervals. Note
again thatr denotes the number of months relative to the election eVidm figure shows that the downward
shift in abnormal returns emerging soon after NLRB caseuttoss statistically significant. Accumulating
the effects starting at time zero, we can reject the null thygss that the average abnormal returns are equal
to zero five months after the event at a 5 percent level of fiigmice?® We interpret Figures Il and Ill as
providing evidence that union election wins corresponditge negative abnormal returns.

Figure IV contains the plot of the average cumulative retimmunion loss firms against the average
cumulative return of the size-matched reference portoliads with the UV firms, the reference portfolios
closely track the progression of UL firms prior to the electibut unlike UV firms, the returns of UL firms
do not diverge from the benchmark after NLRB case closuranything, there is a moderate increase in the
cumulative return of UL firms relative to the benchmark, thlein Figure V, which presents the difference in
these series with confidence bands, we see this increasesististically significant at conventional levefs.

We have conducted a variety of analyses to determine wh#tbgratterns seen in Figure Il and Figure
IV are robust. These analyses include: not imputing miss@igrns (Online Appendix Figures VI and
XIl); using a balanced panel (Online Appendix Figures Vitlagll); excluding elections where cumulative
abnormal returns following case closure are less than aaléquhe 5th percentile or greater than or equal

to the 95th percentile of all post-event cumulative retu@sline Appendix Figures VIII and XIV); using

26gpecifically, the main estimate of -3.84 percent is compbtethking the one-month change associated with the petitioe
and adding it to the one-month change associated with tleeaddihe actual certification. This can be seen as the summatithe
third and fifth rows, which equals the first row of the third wain in their Table Il. Their main estimate can also be seeheir t
Figure I(c) as the summation of the two downward notchesratdlie petition and certification dates.

27gpecifically, on p.1145, they note that “[t]he abnormal netior these firms in the 6 months immediately preceding thitipe
is 0.16 percent. This timing suggests that the pre-petatmmormal returns are not due to unionization. Instead,ahelts suggest
that firms in which unions are successful experienced desiimvalue prior to the union activity.”

28\\e also compute ACAR(®) from T = 0 to T = 24, and obtain a point estimate (and standard error}@092 (Q033) for
ACAR(0,24).

290ur more precise estimate from computing ACAR(0,24) yielgmint estimate (standard error) 0629 (0028).
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a four year pre-event window (Online Appendix Figures IX af\d); using an industrxsize matched-
reference portfolio (Online Appendix Figures X and XVI)ing the CRSP equally-weighted market index
as the reference portfolio (Online Appendix Figures Xl andIlX and taking into account the fact that
multiple election events may have occurred in the same firmiii® Appendix Figure XVIIIFC. In all cases
the overall pattern of cumulative returns look very simitathose seen in Figures Il and #V.

Table Il, Panel A presents average cumulative abnormaingfollowing union victories. The first col-
umn corresponds to the use of the size-matched benchmalkm@¢2) corresponds to the industrsize-
matched benchmark. Column (3) corresponds to the CRSPequeighted NYSE/AMEX/NASDAQ index
benchmark. In the first row of Panel A we report ACAR(0,24) éach of the three benchmarks. The es-
timated post-election average cumulative abnormal rettange from -9 to -10 percent and are significant
at the 1 percent level. Standard errors are calculated asgtgster-robust variance estimator proposed by
Cameron et al. (2006). To gauge magnitudes, we calculateatth@ percent negative return corresponds
to approximately $20 million in lost market value (in 1998ldrs). We then divide this figure by the total
number of workers who were eligible to vote in these firms,althyjields a figure of $40,522 per newly
unionized worke?? Suppose we take annual income of workers prior to uniomizdt be $25,000 (in 1998
dollars)3® Assuming that future earnings for the firm fall dollar for mlwith increases in wages — and
suppose the union wage premium was 10 percent — then 10 pefcg2b,000 in perpetuity, at a 6 percent

discount rate, yields $41,667 in discounted value, whidbughly equivalent to our estimate of $40,5%2.

301n our main analysis, we abstract from the occurrence ofiplalelections within a 4-year interval at the same firm byiasisag
each election and the associated firm market values areasepdife simply regress the monthly abnormal returns on afgt o
“event-time” dummy variables with the specificatiBiAR;;] = z§4:724D{t yr, whereD{; is, for firmi in montht, equal to 1 if the
election event occurred at timbe- 7, and 0 otherwise. In this basic specification, for any mdirth-observation, only one of the
event-time dummy variables is equal to 1. In fact, out of thd 4nion victory elections examined, 126 elections occuhiwi
4-years of another election at the same firm. To gauge thertampze of this, we use the same sample and regression, bwt all
more than one of the event-time dummy variables to equal hfigrmonth-firm observation for which more than one election
occurred within a 4-year period. This implies an additivieefof multiple elections: if an election occurred at tithandt”, then
E [ARyt] is equal toy_y + . Online Appendix Figure XVIII shows the results from thisesffication, accumulating thgs to
form estimates of ACAR-24,7) from 1 = —24 to 24. The effects are slightly larger in magnitude, bugrall the pattern is very
similar to that of Figure 1ll. We also examined a sub-sampl@4y “first elections”, and find a similar pattern.

31A possible exception is Online Appendix Figure XV, which wsiscthat UL firms experienced a period of positive abnormal
returns three years before the election. Since much of thelfierature focuses on manufacturing firms, we conduthecdanalysis
separately for manufacturing firms and non-manufacturingsfi 323 of the 414 elections are at manufacturing firms; tteem
and magnitude of effects for this subset mirror that of Fégir The pattern is less clear for the remaining 91 non-mectufing
firms, due to increased sampling variability.

32Here we are taking the number of eligible voters as an appration to the size of the collective bargaining unit.

331n 1980 (the mid-point of our sample frame) the average ndoruwage was $12.43 in 1998 dollars (Hirsch and Macpherson,
2008), translating to approximately $25,000 in annual ineo

340ur 10 percent wage premium is on the low side of union/ndorudifferentials from conventional cross-sectional wage
regressions using household survey micro-data. Blanchflewd Bryson (2007) report adjusted union wage gap estinfiatehe
private sector that range from 12.7 to 22.4 percent in thivgdretween 1973 and 2002.
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This appears to be a plausible value. It is important to rfwdé this figure — which is based on the impact
of union recognition — averages the effects for when therusiecures a first contract and when they do
not. If one assumes that the effect is smaller for firms wheeeuhion does not secure a contract, then our
estimates are a lower bound for the magnitude of the effeatwofion victory and a contragt. Of course,

we are unable to say whether the loss in equity value reflaectsases in wages, benefits, or inefficiencies.
Additionally, if unionization leads to an increase in protiuty, then 10% may be an underestimate of the
actual compensation premium.

In the second row of Table Il we report ACAR(-24,-4), the aggr cumulative abnormal return prior
to case closure, excluding the three months immediatelyepiag the event. ACAR(-24,-4) is statistically
indistinguishable from zero in all three specifications.e Téck of significant abnormal returns prior to the
election indicates that the market did not anticipate tle¥®ats, on average, and also suggests that all three
benchmarks do a reasonable job of predicting average setdrtine portfolio of UV firms. Table I, Panel
B reports the same set of estimates for union loss firms. Smemsiwith what we observe in Figure V, the
cumulative abnormal returns are close to zero and statilstimsignificant.

One possible concern is that elections are endogenous feetfermance of firms. However, we find
little evidence that this is the case. The firms in our samalekttheir benchmarks quite closely prior to the
election, so it does not appear to be the case that the eles@aresult of the firms under- or over-performing
the benchmark. There is also no indication that the firm’égparance in the two years prior to the election
is systematically related to how the union fares in the @&actThis can be seen in a number of ways. For
example, looking at Figure Il, winners and the benchmarkfplos are not trending differentially prior to the
election. To test this hypothesis more directly we haveasggd the union vote share in the election on the
cumulative abnormal return from -24 to -4 and found no sigaiit relationship between the two variabtés.

If workers are deciding on the performance of the firm, theylaasing their decision on forecasts of future
performance rather than past performance. While we camt®ibut this possibility, it is not obvious how
workers could forecast future share prices of the firm, ang ivivould be optimal for them to ignore past
performance. Moreover, it is not clear why it would be optifmaunionize when the firm is projected to
perform poorly.

Our sample selection scheme was partly predicated on cigpekictions where a sizable fraction of the

35Cooke (1985) estimates that 25% of union election victadisot lead to contracts.
36gpecifically, we estimate a coefficient of -0.006 with a stdderror of 0.09. This estimate is not sensitive to the pene
window over which the CAR is calculated.
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firm’s workforce was voting: in practice we used a 5 percembffuAs a falsification exercise we examine
elections where a small fraction of the firm’s total workiermted. The idea is that we should not see effects
in firms where only a very small share of the employees votedable Il we examine whether cumulative
abnormal returns following an election become more pronedmwhen a larger share of the firm’s workforce
is participating. Specifically, using the full sample ofalens we relate ACAR(0,24)wherei denotes an
election, to the share of the firm’s total workforce in thedaaning unit. As seen in Column (1), when the
union wins the election and the fraction of the firm’s world®iin the bargaining unit is essentially zero,
the firm experiences a small and positive abnormal returnwésvould expect, as the share of the firm
involved in the election increases, the resulting effectt@abnormal return becomes more pronounced.
Each percentage point increase in the share of the firm'saym@$ voting in the election is associated with
a third of a percentage point decline in the post-event cativel abnormal return, a relationship which is
statistically significant at the 5 percent level. ColumngBsents these estimates for the union loss sample.
The negative relationship in the post-event cumulativeoatal return and the share of the workforce voting
is not present. In fact, there is a positive relationshipictis what we would expect if union losses resulted

in positive abnormal returns.

[11.B Discussion of the Results and Additional Analyses

Foeed of Adjustment

We now turn to a important feature of Figure Ill: the relalvelow emergence of the effect, with an
abnormal return beginning around the time of the electiath gnowing for approximately 15 months. The
pattern from our event study reveals that even if investoesaich individual UV firm believe their forecasts
for future earnings are unbiased, immediately following d¢tection, these investors aas,a whole, system-
atically underpredicting the eventual value implicatiafisinionization. It is widely understood that there
exist irrational or misinformed investors, whose behagem potentially push prices away from fundamental
value3’ The real puzzle, on the face of it, is how market forces wolllmhathis implicit and systematic
under-prediction to persist over such a long period. Aftewvéewing the group of UV firms as a portfolio,

investors could attempt to take advantage of the forecastibayed reaction, which would exert downward

37As an example (and one of many different possibilites) ohsuiginformed behavior, it is easy to imagine that UV firms are
not being evaluated as a portfolio, but instead individuadbnitored. Given that immediately upon a union victorgrthensues
a period (of potentially several months) of uncertaintyathe signing and terms of a first contract, there is room feestors to
believe that the UV firm they are holding will perform betteah the UV firms ultimately do on average.
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pressure on the UV stock prices immediately after the uniotory, turning the slow reaction into a quick
one. How can this apparently slow reaction of the stock maskesist in the long-run? We consider four
possible explanations.

First, it is possible that stock prices exhibit momentumabse information, especially negative infor-
mation, diffuses gradually to investors, as suggested hygHat al. (2000b). We apply the approach used
in Hong et al. (2000b) to our sample, and compare firms withvaitigout analyst coverage. According to
I/B/E/S International analyst data, only 50 percent of thagiin our sample had analyst coverage at the time
of the election, meaning that these elections may not hase walely publicized or followed? In Figure VI
we compare average cumulative abnormal returns for corapdhat did and did not have analyst coverage
at the time of the election. Companies with analyst coveeggear to have experienced negative abnormal
returns earlier than those without analyst coverage. Ben éivese experienced a relatively slow-reaction to
the event on average, suggesting that the lack of analystage is not the complete stof/.

Second, we consider the possibility that the reaction isadigt becoming swifter over time, as the im-
plications of union victories for market value are becomimgre widely known and exploited by investors.
In the Online Appendix, we compare the patterns of averageutative abnormal return of UV firms for
elections occurring in the 1961-1983 period to those oauylin the 1984-1999 period. The analysis shows
that the average effect of a union certification win on firnf@enance exhibits a fairly similar pattern over
the two time frames; the speed of the reaction does not sebmitwreasing over tim®.

A third possibility is that the pattern in Figure lll is reflény a structural change in systematic risk due
to unionization, so that after adjusting for this changerehis a more precipitous post-event decline, or
perhaps even a small or no decline overall. This potentiplagration is analogous to the notion of shifting

betas as an explanation for the well-known post-earningswamcement drift (Bernard and Thomas, 1989).

38The 50 percent figure is derived from I/B/E/S Internationalgist data for years 1976-1999.

3%\e are aware that companies not appearing in I/B/E/S mayhstie analyst coverage. This kind of misclassification send
to reduce the measured difference in excess returns betivese two groups of firms, if in fact there are actual diffesmn It
is unlikely that this measurement problem will affect thiatigely slow speed of adjustment for companies coveredratyats,
as these are presumably measured correctly, meaning thbasie conclusion—that analyst-covered companies ebdifalatively
slow speed of adjustment-still holds.

40\e also note that the magnitude of the effect also does natzapp be declining over time, casting some doubt on the motio
that the small union effects found in the DiNardo and Lee @&ample (comprised of only post-1984 elections) are dumimns
having weaker bargaining power in the post-1984 period. ®Wealso compared the effects for states with and withobt-tigr
work laws. Conditional on a union winning its election, theck-market effects of unionization tend to be more promegrin states
with right-to-work laws than those without. The result is&dly inconsistent with the notion that right-to-work lafuadamentally
weaken unions because of a potential free-riding problearbéd¥ (1984) and Moore and Newman (1985) suggest that tagiverk
laws are primarily symbolic, reflecting a taste against nnpresentation rather than having any real effect, thdlytood and
Fine (1987) find that these laws do decrease union organizing
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Using an approach similar to that employed in Bernard andidso(1989), we estimate a standard CAPM
regression with our sample: we regress firm returns on th&ehesturn (both monthly, net of the treasury
rate), dummy variables for event time -24, through +24, ameractions of the market return with dummy
variables for eight 6-month periods within the -24 to 24 imé*! This specification allows for betas that

change at 6-month intervals, and month-specific “Jensédplsgés, which is meant to reflect corresponding
risk-adjusted returns. The eight separate point estinwdtbsta range from 0.99 (s.e. 0.061) for the month
19 to 24 period, to as high as 1.11 (s.e. 0.045) for the -18 3gpekiod, with a standard F-test failing to

reject the equality of the betas (p-value of 0.66Ymportantly, as shown in Online Appendix Figure XIX,

the evolution of the implied cumulative abnormal returnge-tunning summation of the “Jensen’s Alpha’s
starting at month -24 — is quite similar to that found in Figuil, with a comparable speed of decline and
overall effect size. It appears that a shift in betas is @hjiko explain the pattern of our results.

Finally, we assess a fundamental premise behind the etipectd a swift market reaction to union vic-
tories — that exploiting the slow reaction would be suffitigprofitable to arbitrageurs to lead to a correction
of the short-run mis-pricing. As Barberis and Thaler (2008nt out in their survey of behavioral finance,
“straightforward-sounding textbook arbitrage” differsrh real-world arbitrage, as the latter involves poten-
tially important risks and costs: once they are acknowlddtgeen predictable mispricing can persist without
it being an attractive arbitrage opportunity. In our comtéxe question is to what extent would an arbitrageur
— armed with our empirical evidence — consider it an attvadtivestment opportunity to take advantage of
the slow market reaction to union victories? If such opputies — after appropriately considering their
risks — are very attractive, then the gradual emergenceecaéffiect, as in Figure Ill, would indeed remain a
puzzle.

Our analysis suggests, however, the opposite: taking &ayarof the slow market reaction is consid-
erably risky, and not particularly attractive. We show tmgwo different ways. First, we consider the
individual performance of 414 separate investors — onedoh @f the firms in our main UV sample — who
adopt a zero-investment strategy, taking a short positidghe UV firm, and an equal-value long position in
the corresponding benchmark portfolio, upon the month ef#llection. Panel A of Table IV shows that at 5
months after the event, this “arbitrage” opportunity aghgepositive returns for only 61 percent of these hy-

pothetical investors. That proportion rises to .63 and &30 month and 15 month horizons, respectively.

41Event month zero is included in the 1 through 6 interval.
42An alternative specification, allowing for only two separaietas (pre-event and post-event) yields point estimateadard
errors) of beta of 1.07 (0.03) and 1.03 (0.03), respectively
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As a comparison, if the 414 investors each followed a simplg/{CRSP NYSE/AMEX/NASDAQ index)
and hold” strategy during the same time frames, returnsavioelpositive for 66, 74, and 77 percent of them
over the 5-, 10-, and 15-month horizons, respectively. Amsa the first and third columns of Panel A,
the ratio of the mean to the standard deviation of returnglistantially lower for the “arbitrage” strategy,
compared to a simple “buy and hold” portfolio. To the indivad investor closely following a particular firm
experiencing a successful organizing drive, the knowldtige on average UV firms experience a delayed
negative price reaction is not particularly helpful.

Second, we consider a single investor who attempts to takengabe of the pattern in Figure Ill, while
hoping to diversify the portfolio to minimize the risk diszed above. Here, we imagine this investor pursues
a zero-investment strategy, with a short position in a “UWtjatio” and a long position in a “UV-benchmark
portfolio.” The “UV portfolio” is one that consists of stosKequally value-weighted) of all of the UV firms
— at each point in calendar time — that are within a 15-montidaiv subsequent to a union election, and
is continuously rebalanced in this way throughout the sanpgriod. The “UV-benchmark portfolio” is
constructed identically, but instead using the UV firms’responding benchmark portfolios. Once again,
we see that this “arbitrage” strategy is not particularlyaative. Using all of the possible starting months
within our sample period, the second column of Panel B shbatsaven at 3-year horizons, only two-thirds
of the time would the strategy lead to positive returns; thisompared to 88 percent for a buy-and-hold-
the-market strategy. At every horizon that we examine, thersified “arbitrage” strategy is dominated by
“buy-and-hold” both in terms of the fraction of the time thare positive returns, and in terms of the ratio
of the mean to the standard deviation of returns. As ShlaifielrVishny (1997) argue, returns with this kind
of volatility are likely to be avoided by arbitrageuf.

Overall, Table IV demonstrates that taking advantage & shiort-run mispricing falls well short of
delivering riskless profits. Our context seems to satisfiddons summarized by Barberis and Thaler (2003)
for there to be limits to arbitrage, and hence for mispridiogersist: 1) it is unlikely that the comparison
portfolio (e.g. size-matched firms) acts as a perfect switstio the UV firm for completely eliminating
fundamental risk, and 2) it is difficult to diversify this kit any given point in time, as illustrated by the

small improvement from Panel A to Panel B in Table IV, perhapsurprising given that there are only

43\We can also compute the fraction of the time that this arnpitrstrategy would beat the index benchmark. At 15, 36 and 60
month horizons, this diversified UV strategy would beat tiek benchmark 31, 29, and 19 perent of the time, respegctiBs
comparison, Shleifer and Vishny (1997) report that the cafda conventional arbitrage of the widely studied and doauedd
glamour-value anomaly “outperforming the S&P500 indexromee year have been only 60 percent”, while “over 5 years the
superior performance has been much more likely.”
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414 UV events spread across approximately 40 y¥ar&s Barberis and Thaler (2003) point out, these
conditions, along with risk averse arbitrageurs, wouldwallsecurity prices to persistently deviate from
fundamental valué® Furthermore, this simple story ignores the impact of noiader risk (De Long et
al., 1990) (investors overly optimistic in UV firms becomiagen more optimistic in the short run), and
implementation costs (constraints on short-selling)htadtwhich would further reduce the attractiveness of
exploiting the mispricing®

It is important to note that our finding of a market under-teacto a seemingly important event, is
not particularly anomalous, viewed in the context of mamgs in empirical finance. Systematic under-
reactions have been reported in response to IPOs and SEQghilam and Ritter, 1995), mergers (Asquith,
1983; Mitchell and Stafford, 2000), stock splits (lkenlyeet al., 1996), share repurchases (Mitchell and
Stafford, 2000), exchange listings (Dharan and Ikenbd995), dividend initiations (Michaely et al., 1995),
spin-offs (Cusatis et al., 1993), earnings announcem&ats §nd Brown, 1968), and predictable changes in
demographics (Dellavigna and Pollet, 2007)Indeed, in further exploring the profitability of momentum
strategies documented in Jegadeesh and Titman (1993), éi@hg2000a) show that the cumulative returns
of a portfolio that holds a long position in past “winners’deshort position on past “losers” grows gradually
— following a similar time pattern to our Figures — and onlytéias out after 10 to 24 months.

Compustat Analysis

The results presented up to this point suggest that unidariés are associated with negative abnormal
returns. In the Online Appendix, we provide a complementawgstigation of accounting variables. Using
quarterly data from Compustat, we compare trends betweedhand UL firms — over the twelve quarters
before and after the event date — in the following variabtssets, total liabilities/total assets (a measure of

leverage), plant, property and equipment, sales, the efididatio, Tobin's average Q, profit margins, and

440n average, there are 4/(89/1.25) ~ 13 UV firms at any given point in time within the 15-month pe#ction window. One
way to benchmark this number is to suppose the true coeftioferariation in the 15 month returns were 0.215 (the estinfiam
Panel A of Table IV). This would imply one would neéti65/0.215)2 ~ 59 independent UV events at any given point in time to
secure positive returns 95 percent of the time. A probatifit0.99 would requiré2.33/0.215)? ~ 117 independent UV events at
the same time.

45gh|eifer and Vishny (1997) point out that, in theory, oneldatill argue that a large number of tiny arbitrageurs tglkirsmall
position in this particular mispricing in a portfolio of antage strategies across various markets could elimihatarion mispricing
(as well as all the other anomalies). But they argue thaterrdlal world, arbitrage involves few specialized investaksng large
positions.

46Barberis and Thaler (2003) also consider the case whereutigtisite security does eliminate fundamental risk so oimdy
noise trader risk remains. They point out that, even in thaecmispricing can persist if, in addition, arbitragedfsatively have
short horizons, which, as argued in Shleifer and Vishny 7)9% the case in the real world where specialized arbitremare
evaluated by investors not by their strategy but by theiorfstun) returns.

4"\While Fama (1998) questions the robustness of some of thetinds, he acknowledges that the slow post-earnings aseeun
ment drift “has survived robustness checks, includingresiten to more recent data.”
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the returns on assets. We find some evidence that UV firmsieshitownward break in trend (relative to
UL firms) in total assets, shareholder equity and sales. ©wtiher hand, we find evidence that returns on
assets and profit margins remain stable, though these éssimua fairly imprecise. While these patterns are
generally consistent with our event study analysis, we ‘leevidence as suggestive, since the data are at

lower frequencies and more noisy. A more detailed discugsitn the Online Appendix.

[l.C Heterogeneous Impacts of Unionization

In view of the findings summarized in the preceding discugsionatural question comes to mind: how can
these large effects be consistent with the substantiallgllemeffects found in DiNardo and Lee (2004)?
This sections aims at providing a partial answer to this tijpies

DiNardo and Lee (2004) exploits the “near-experiment” gatexl by secret ballot elections, comparing
establishments where unions became recognized by a claggnnofthe vote with workplaces where the
union barely lost; the analysis’ most precise estimategherge for wages: increases of 2 percent could be
statistically ruled out as far away as seven years afterléutien

There a number of reasons for the apparent divergence hetivese results and the analysis reported
here. For one, it may take a much longer period of time — parbagecade or more — for unions to establish
enough support within the workplace to have the requireddiaing power to negotiate for substantially
higher wages. Secondly, unions impose other costs thatcdnm@asured by the LRD, such as the use of
seniority rules, work rules, grievance procedures, androtforking conditions specified in union contracts.
In principle, our approach in this paper of examining theefof stock market valuation addresses both of
these concerns: if the market correctly prices the firm, dusth capture the sum of all costs imposed by
the union, and effects that might occur many years in thadushould be capitalized into the stock market
valuation of the firm in the relative short-run.

A final important limitation of the RD analysis is that by @séting a discontinuity in the relationship
between wages and the vote share at the 50 percent thregho#h only estimate a weighted average
treatment effect, where the weights are proportional taethante likelihood an election was predicted to be
“close.”® That is, among the observed close elections, a dispropatéty small number would have had the

fundamentals of strong union support. The RD design is foresdally unable to provide a counterfactual

“8|nterestingly, the magnitudes are also in line with what feasd on wages in Lalonde et al. (1996). Freeman and Kleiner
(1990b) also find wage effects that are much smaller tharetfasd in cross-sectional worker-level studies.
49For a detailed discussion of this interpretation, see L6
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for the set of elections where workers voted 90 percent iarfaf’ unionization.

But because our counterfactual is what would have happesthiere not been an election at all, we can
directly examine the heterogeneity in the effects of uraation at all points in the vote share distribution.
This analysis is possible because of the long-panel steigta have at our disposal.

We begin by relating the security-level cumulative abndnmturn in the two years following the election
to the union vote share. Specifically, we are interestedarstiape oE[CAR(0,24);|v], wherev; denotes
the union vote share in electian We graphically plot this function by: (1) averaging CAR24); over 20
equally-spaced vote share bifsnd (2) plotting the predicted values from the model E[GB\R4);|vi]=
p(vi) + B1(v; > 0.5), wherep(-) denotes a sixth-order polynomial an¢1> 0.5) is an indicator function
for whether the union vote share in a given election exce&@egercent. Figure VII presents estimates of
E[CAR(0,24);|vi] using both of these approaches. (For reference, Online igipd-igure Il shows the
histogram of the union vote share variable.)

Figure VII shows clear evidence that the effect of a certifizaelection is heterogeneous, and that it
depends on the union vote share. As in the Dinardo and Leg,dtuelte is no discernible discontinuity
in the E[CAR(0, 24);|v;] at the 50 percent union vote share threshold. In fact, thmatgtd discontinuity
is somewhat perverse: firms with close union victories eérpee elevated post-election cumulative returns
vis-a-vis firms with close union losses. On the other hadpmuniictories with higher union vote shares
correspond to negative excess returns, and the negatiaciropa union election win appears to become
markedly more pronounced when the union has a higher vote.siagreater than 60 percent union vote
share is associated with negative cumulative abnormain®tef 20 to 30 percent.

Firms with union losses also exhibit a downward slopingtiehship between abnormal returns and vote
share. Much of the decline appears to occur at the largestsi@tres, but there is also greater variability in
the predicted cumulative abnormal returns due to small &asipes. Close union losses are associated with
marginally-significant negative abnormal returns, thoaghwe will show, these declines can be explained
by a small amount of pre-election trending in the abnormiairres.

We now turn to several robustness checks. In Figure VIl werlay the predicted CAR in months O
through 24 (shown in Figure VII) with the predicted CAR cortgmliover event-months -24 to -4. The figure
shows that the gradient in CAR by vote share, seen for month240, is not present for months -24 through

-4, This plot reassures us that the negative CAR observeudber union vote shares is not a continuation

50see DiNardo and Lee (2004) for a description of the constmiif these 20 equally spaced bins.
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of a pre-event trend.

In Table V we conduct formal statistical inference. Using #ame sample of 1,436 elections used to
construct Figure VI, in Column (1) we regress CAR(0,24) auanmy for whether the union won the elec-
tion. Consistent with earlier analyses, we find that uniarories are associated with cumulative abnormal
returns that are 12.1 percentage points lower than firmsumitbn losses (t-ratio = -3.5). In Column (2) we
add the union vote share as a covartat€he introduction of this variable alone is enough to chahgestgn
on the coefficient of the union victory dummy, resulting inraam effect of 0.048 (t-ratio = 0.89). Adding
higher-order polynomial terms in the vote share (Columnr8y onakes the estimated union victory coef-
ficient more positive; the “regression discontinuity” psite of a union victory is 8 percentage points, but
is statistically indistinguishable from 0. In Column (4) wgamine whether the negative gradient between
CAR and the vote share differs among elections where thenunmn and lost. Specifically, we regress
CAR(0,24) on a union victory indicator, the vote share, dr@uote share interacted with the win indicator.
The interaction term is statistically insignificant in aflexifications. In Columns (5)-(8) we estimate the
same set of models using CAR(-24,-4) as the dependent laridbne of the patterns observed when using
CAR(0,24) as the dependent variable are evident here.

The larger market value changes associated with largeimangpn victories may at first seem surpris-
ing, since one would expect that the likelihood of a sucesgsshanizing attempt would have been known
to be very high for these firms, and if the victory was almostrgdne conclusion, the impact of the union
victory would already be priced into the stock by the datehef ¢lection. If one were concerned with this
possibility, then one could accumulate the returns sirdiha point well before the original petition. At
this earlier, pre-organizing-drive date — even if the pholity of victory conditional on an organizing drive
occurring was quite high — the overall probability of a un@ganizing attempt in the first plaead a union
victory could be quite small. As it turns out, as Figures lddh show, it makes little difference whether
the abnormal returns are accumulated starting at 15 monithrstp the election — which we believe is well

before an organizing drive would even begin (see RoomkinBiadk (1981)) — or starting at month O.

5vote share is grouped into one of 20 equally spaced binsjmgrigom O to 1. We transform this variable to avoid the “ireey
problem described in DiNardo and Lee (2004).
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IV Interpretation and Policy Implications

Here we briefly summarize the results of our analysis of wihatemnpirical results might imply about the
potential effect of a policy that makes it easier for workeranionize. A much more detailed discussion can
be found in the Online Appendix. An example of a policy shifitcould potentially ease unionization is the
so-called Employee Free Choice Act, recently proposedlegon that is meant to amend the National Labor
Relations Act. Specifically, one of the provisions of theidégion would allow employees to authorize a
union via “card check”, a showing that the majority of the lems signed cards to authorize a union, without
having to win certification via a secret-ballot election ggss>? It is widely believed that the legislation,
supported by the AFL-CIO, would make it much easier for waske unionize, if it were to become law.

How the dynamics of unionization might change under suctvadainknown, and indeed, if certification
is based on a showing of union authorization cards, firms mpgra more resources to oppose card drives.
Nevertheless, there are a few reasons — apart from the suppbthis proposal has received from the AFL-
ClO — why one could expect the law to ease unionization. FArgtdell (2004) provides some empirical
evidence from British Columbia that unionization ratesifigantly fell when the card-check procedure was
replaced with a system of U.S.-style elections, and thereased by the same amount, when card-check
was restored. Second, however differently the firms resposdch a new regime, it is clear that the number
of available actions the firm can take to oppose unionizatwonild strictly decrease under the proposed
legislation (i.e. under current law, they can already edp@&sources to try to discourage a signature drive).

Currently, even though having signatures from 30% of thekplace is required at the petitioning stage,
unions do not usually attempt to unionize unless they haymasires from significantly more than 50%, as
they anticipate a drop in support throughout the electionpgaign. Under the EFCA scenario there would
no longer be elections, but it is still true that we can viewkeos as deciding between two options (sign
card or not). If EFCA strictly eases the path of unionizateshwe have argued, then this is not unlike an
election with a lower vote threshold. Thus, in our simulasipwe consider eeteris paribus lowering of the
vote threshold for certification.

As a thought experiment, consider lowering the threshadanfi50 percent to say, 45 percent. One

conjecture is that such a policy change would only effect¢hfirms with vote shares between 45 and 50

52Under the proposed EFCA, a successful “card check” would glsrantee a first contract because failure to sign a cantrac
within 120 days would result in binding arbitration to edistto one. Our stylized model and simulation focuses on thee ed
certification and abstracts from this and other aspectsedtetjislation.
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percent, and that the effect could be approximated by theg@hate. The shortcoming of this conjecture is
that it assumes that unions, firms, and workers do not resfmtiet increased ease of unionization. As we
noted in the introduction, Friedman (1950) suggested thetns — aware of potential employment effects
— might temper wage demands when seeking the support ofvtiogkers. In a representation election, this
might mean moderating wage expectations to increase thamoe of winning. With these forces at work, an
exogenous increase in the probability of a union victoryldmery well lead unions to be more aggressive,
resulting in increased negative impacts on profitabilityptjnst for those firms near the 50 percent threshold,
but also for those where the union won by a wider margin. Emogsly easing the unionization process
might also affect the outcome for firms that eventually do wmaibnize, through union threat. Thus, to
make quantitative predictions regarding the impacts ofintpkinionization easier — predictions that both
use the magnitudes we estimate, and allow for behaviorpbrees to a change in policy — it is necessary to
adopt assumptions about the behavior of unions and firms@amgbiofitability is affected by changes in the
probability of unionization.

We consider a “median voter’-type model of endogenous ud&ermination. In the model, the union
and firm propose a wage level (which in our model has a onexoemrrespondence with profit levels),
and voters (the workers), recognizing that wages can be tbottow or “too high” (if it poses too large
a risk of consequent job loss), vote on the two choices in tbetien. Both the union and the firm face
trade-offs: the union (firm) would benefit from higher (loyverages, but proposing those wages loses votes
among those workers who have more moderate preferencesoM@er a Nash Equilibrium whereby the
union (management) maximizes expected utility (or profithuhe correct anticipation of the management’s
(union’s) proposal. The model is very similar to the modefinoél offer arbitration in Farber (1978), which
involves two bargaining parties (here, the union and mamagé) and an arbitrator (here, the median voter)
whose notion of the fair award is uncertain from the perspedf the two parties (and is represented by a
known probability distribution). The model formalizes thation that the effects can be much larger for cases
in which the union wins by a large margin, because in thoses;agorkers have much stronger preferences
for wages?®

In the Online Appendix, we develop and discuss this modelvsig that the most parsimonious speci-

fication of this kind of model can be given by 6 parameters:dis&ribution of “median voter” preferences

53Thus, in this framework, the ultimate monopoly power of timéon stems from the location of the underlying exogenously-
determined preferences of the voters.
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across workplace§i, A, ), the degree of uncertainty (from the firms’ perspective)hefprecise position of
the median vote(A;), the degree of heterogeneity in workers’ preferences wighfirm (o), the implicit
limit on how low the firms’ wages can b@t), and the union’s “ideal” profit level (or, equivalently, @le
wage level)(c).We then calibrate it by choosing parameters such that theehpyoduces both an equilib-
rium vote share distribution and event-study estimatesiiust closely match that which we observe in the
data, specifically the patterns shown in Figure VIl and thepshof the distribution of vote shares (shown
in Appendix Figure IIl). Viewed through the lens of this dl@@l competition model, the results imply that
union and the firm “offers” (and hence realized outcomespareerally more “moderate” than the positions
of the median voters. Overall, the electoral competitiotuoes the variability of outcomes across work-
places, and in the relatively small share of elections wherainion effect is large, workers’ preferences are
more extreme than what the union offéfs.

We then use these parameters to simulate the effect of easiagization by changing the vote share
threshold from the current 50 percent threshold to lowezgholds (33, 25, and 10 percent). Our analysis
predicts that a change in the threshold from 50 to 33 percentdvapproximately double the victory rate
from 33 percent to 70 percent, and reduce the market valub fifmas by 4.3 percent. In the simulation,
most of this effect is driven by marginal firms that are newhjomized due to the shift, but there is a modest
negative effect on the inframarginal firms that would be oiged under either scenario. A more dramatic
policy that would lower the threshold to 10 percent — whichulddmply virtually a victory rate of about 99
percent would lead to an 11 percent decline in the markeewatnoss all firms. We note that the magnitudes
might be somewhat overstated because the change in mahldes ar the marginal group are reasonably
approximated by the discontinuity apparent in the simdlak&ta, which are somewhat larger than the point

estimates we obtain from our RD analysis in Section III.C.

V Conclusion

The economic effects of unions on the labor market and theauoyg have been a longstanding area of

interest for economists. The literature has consideredhtpect of unions on wages, their potential role as

540ur model is a simple representation of the trade-offs tatie workers, the employer, and the union when they aregactin
strategically. There are alternative models that one coaitsider that could explain certain features of the data.ekample, it
is possible that these parties are not acting strategiealliithe pattern of estimates are explained by unions nesdinstantial
support from workers in order to be effective in negotiaingpntract. While firms in the model can resist unionizatibis,through
their ability to make offers to the workers. An alternativedavorthwhile extension would be to allow firms to mount caigpa
against union drives, as in Freeman and Kleiner (1990a).
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monopolies, their role in work stoppages, their effect amdlygregate economy, as well as the question of
how they can even exist and survive in a competitive labolketaimo even partially address many of these
questions, we must first understand how unions affect firms.

We began by asking whether the case of National Linen Sexvies the rule or the exception. In one
respect, it is the rule. We have shown that among publiclyetiafirms where the workforce attempting to
organize is not too small, new unionization is associateth wireduction in the firm's market value, in a
way that parallels the experience of NLS. Like the NLS cdse stock market reaction to union victories is
somewhat slow, as has been found in a number of other ewaht-sbntexts. This finding is robust to the
use of a variety of specifications and to the use of severtdrdiit methodologies. The negative effects
of unionization on the equity value of firms appears fairlgld¢ over time, showing no major differences
before or after 1984.

In another respect, however, the case of NLS is a clear erce@y two years after the union victory,
NLS stock had earned negative 75 percent abnormal retumsoRtrast, for our sample we estimate ab-
normal returns of about negative 10 percent, and our saragemewhat representative of publicly-traded
firms at risk of unionization. Based on the market capitélimaof these firms, this 10 percent equity loss
translates to a total loss of about $40,500 (in 1998 dollaes)newly unionized worker. Since this amount
represents a combination of a transfer to workers as webstsprofit due to inefficiencies caused by the
union, one can view this magnitude as an upper bound on tligtribdtive effect or the efficiency effeét.
For example, if the true average union wage effect is 8 peraed if our back-of-the-envelope calculation
(that a $40,500 loss would translate to a pure transfer atgrivto a 10 percent wage premium) is correct,
then this would imply a 2 percent loss in terms of efficiencg tluunions.

The large difference in magnitude between the case of NLStemndstimated average effects serves to
highlight the importance of heterogeneous effects, whiehcarefully document in our analysis. Using a
different sample from DiNardo and Lee (2004), we also find Riineates that imply unionization is largely
ineffective for firms where there is more moderate supparntifgons, at least to the extent that unions do not
affect a firm’s equity value. This finding can be reconciledhvihe findings from the event-study analysis
through the negative gradient in abnormal returns in i@teatib the union vote share.

Finally, we consider a voting model of endogenous unionrddtetion, and calibrate it with the mag-

55Treating this magnitude as an upper bound requires assumangnions can only impose efficiency costs, and cannottead
increases in profitability (after netting out compensatiosts).
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nitudes we find in our empirical analysis to make a first-cedption on the likely impact of policies that
increase the likelihood of unionization. Policy simulasoshow that easing the threshold necessary to gain
recognition would not lead to union threat effects (firmdrigsvalue by having to respond to the threat of
unionization), but would cause unions to use this increasder slack to be more aggressive. While the
RD estimates reasonably approximate effects for smaltypchanges, the approximation leads to a increas-
ingly larger understatement of the effects of larger padibifts. Our exercise suggests that a policy-induced
doubling of unionization would lead to a 4.3 percent de@édasthe equity value of all firms at risk of

unionization.
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Data Appendix

This Appendix describes how we match establishments in ttiRB\data to firms in the CRSP database.
When matching we looked for similarities in the name listedhie NLRB election file to names that were
ever present in the CRSP files. To this end, we created two datagetscontaining the company names in
the NLRB election file and the other containing every compaagme that has ever appeared in the CRSP
databas&® This second data set will be hereafter referred to as thettnaames file." In addition to the
company names, the master names file also contains a uniqyeaoy id, the “PERMNO”, which allows
for further matching to the CRSP and Compustat databases.

There are 195,889 certification elections in the NLRB datatisst could potentially be matched to
companies in the master names file. Because the matchinggsrig tedious, and must almost entirely
be done manually, we excluded any election with less thanvb@®s. This resulted in 24,709 firms in
the certification election file that potentially matched #rin the master list of CRSP company nariés.
These elections are comprised of 61 percent of all workégghkd to vote in NLRB certification elections.
Using this smaller subset, firms in the election file were carag to firms in the master CRSP file using the
matching algorithm employed by DiNardo and Lee (2004), Whitakes use of the SAS SPEDIS function.
The algorithm matches company names in the NLRB file to commpames in the master names file based
on a so-called “spelling distance,” which considers thasamgarisons with a spelling distance below a pre-
determined threshold as candidate matéedhe algorithm may match a company in the election file to
more than one company name in the CRSP file. In these casedegtedehe lowest spelling distance as
the candidate match. If there was a tie in spelling distamtedren two candidate comparisons, we selected
one match at random.

Because we matched firms on names only, manual inspectibe ofidatches revealed that our automated

procedure resulted in many matches that were obviouslyrieco Therefore, research assistants reviewed

56Many companies have multiple names.

57Because a firm can have multiple elections, this number deslumultiple cases of the same firms. There are 18,344 unique
firm spellings, though there are fewer unique firm names ksxatimisspellings and abbreviations.

58\We refer the reader t@ for further details on this algorithm. That study relied Vigaon the establishment’s street address,
which is unavailable here. Therefore, the spelling distathreshold was quite specific to that application. As a fiestsp we
modified the program to match only on firm name, and discovératin this application, that same threshold led to “too yian
matches. As we describe below, we therefore augmented tloegs with a manual review.
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every match and dropped those where they judged the two fimesas different compani@$¢® We then
collected all of the unmatched companies in the electionffiben the initial set of 24,709, and attempted to
locate each one in Dun and Bradstreet’s Million Dollar Diceg and the Lexis/Nexis’ Directory of Corporate
Affiliations for the year of election. This step identifiedbsidiaries of publicly traded parent companies,
and allowed us to spot companies that were dropped errolyeaube previous step.

We ultimately matched 7,693 elections from the NLRB elatfite to companies in the CRSP master
file. In 1,579 cases, the firm in the CRSP file was not publicyddéd at the time of the election. After
excluding the private firms, our final sample contained 6 dlg@dtions, consisting of 20 percent of all workers
eligible to vote in NLRB elections.

To determine whether the matches appeared reasonablempaued the reported two-digit SIC industry
code and the state of the establishment from the electiotoftlee corresponding variables in the CRSP and
Compustat files, for industry and state respectively. Beeaompanies are diversified, the main SIC code
for a company in the CRSP database need not be the same af€thed®! for a particular establishment in
the NLRB election file. Similarly, an establishment may netlbcated in the same state as the company’s
headquarters. However, the comparisons are reassurimgwvthdigit SIC codes in the two data sets are the
same for 50 percent of the matches, while 40 percent of thehmatshow the same state. For reference,
if we randomly pair companies from the final NLRB data set tmpanies in the master names file that
were never matched to the NLRB data through our proceduee;dhresponding match rate is 5 percent for

industry and 4 percent for state.

59For example, the algorithm determined that any companyeiretaction file with the word “American” as part of its name was
a sufficiently good match for the company “American Entesgs!’ in the CRSP file, if a better match did not exist. Theesfardis-
parate set of companies like “American Laundry,”Ameri¢amvelope,’and “Pan American Screws” were all matched to éNgan
Enterprise.”All of these matches were dropped by our reseassistants.

60Because there was an element of judgment, these exclusienesrecorded in a log file for replication purposes.
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Cumulative stock market returns surrounding National Linen Service’s 1999 representation

Cumulative return
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Figure 11

Average cumulative returns of union victory firms and of the size-matched reference portfolio, by
month relative to NLRB case closure
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Note: Union victory firms consist of publicly traded companies holding representation elections where at least 5% of the
company’s workforce voted, and where the union won. Each point is the average cumulative return up to the month relative to
case closure, beginning 24 months prior to case closure. Each firm in the sample is associated with a benchmark portfolio
matched on size. The benchmark series corresponds to the average cumulative return of these size-matched reference portfolios.
Returns are expressed net of the risk-free rate.



Figure II1

Average cumulative abnormal return of union victory firms, by month relative to NLRB case
closure
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Notes: This figure shows the difference in the average cumulative return of union victory firms and the size-matched reference
portfolio, as shown in Figure 2. It corresponds to the average cumulative abnormal return computed beginning 24 months prior
to case closure. The dashed lines represent the 95% confidence intervals, which are computed using standard errors clustered on
elections and calendar months. We use the formula in Cameron, Gelbach, and Miller (2006) to compute standard errors with
multi-way clustering.



Figure IV

Average cumulative returns of union loss firms and of the size-matched reference portfolio, by
month relative to NLRB case closure
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Note: Union loss firms consist of publicly traded companies holding representation elections where at least 5% of the company’s
workforce voted, and where the union lost. Each point is the average cumulative return up to the month relative to case closure,
beginning 24 months prior to case closure. Each firm in the sample is associated with a benchmark portfolio matched on size.
The benchmark series corresponds to the average cumulative return of these size-matched reference portfolios. Returns are
expressed net of the risk-free rate.



Figure V

Average cumulative abnormal returns of union loss firms, by month relative to case closure
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Notes: This figure shows the difference in the average cumulative return of the union loss portfolio and the size-matched
reference portfolio, shown in Figure 4. It corresponds to the average cumulative abnormal return computed beginning 24 months
prior to case closure. The dashed lines represent the 95% confidence intervals, which are computed using standard errors
clustered on elections and calendar months. We use the formula in Cameron, Gelbach, and Miller (2006) to compute standard
errors with multi-way clustering.



Figure VI

Average cumulative abnormal return, by analyst coverage
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Note: A company is considered to have analyst coverage if it appears in the I/B/E/S dataset in the year of the
election. The sample is limited to elections occurring in years where I/B/E/S data were available, between 1976 and
1999



Figure VII

Cumulative abnormal returns in the two years after NLRB closes election, by relation to vote share
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Note: Abnormal returns are the simple difference in the security’s return and the size-matched benchmark portfolio
in the same month. Cumulative abnormal returns are the sum of the abnormal returns over a two year period
beginning in the month of case closure. Predicted values are calculated using a sixth-order polynomial, and an
indicator for whether the union won. Dashed lines are the 95% confidence interval. Dots are the average
cumulative excess return in 20 equally spaced bins. See Section 4.4 for further details on the construction of this
figure.



Figure VIII

Cumulative abnormal returns in the pre- and post-event periods, by relation to vote share

0 2 4
! ! !

E[CAR | vote share]

-2

T T
0 2 4 6 8 1
Union vote share

—— CAR(0,24) ————- CAR(-24,-4)

Notes: Predicted values are calculated using a sixth-order polynomial and an indicator for whether the union won.
The solid line corresponds to the predicted cumulative excess return in the two years following case closure,
conditional on union vote share. The dashed line corresponds to the predicted cumulative abnormal return
calculated starting 24 months prior to the election through four months prior to case closure, conditional on union
vote share. See Section IV.D for further details on the construction of this figure.



TABLE I
Summary Statistics, Matched NLRB-CRSP Data

At least 5% of workforce voting Less than 5% of workforce voting
Union victory Union loss Union victory Union loss
(UV firms) (UL firms) (UV firms) (UL firms)
Number of elections 414 1022 1163 2682
Vote share for union 0.62 0.35 0.64 0.35
[0.11] [0.10] [0.13] [0.10]
Number of voters 449.1 454.2 276.5 297.6
[534.9] [558.5] [263.4] [301.6]
Number eligible 496.0 494.0 286.4 317.9
[649.3] [638.9] [286.1] [330.4]
Fraction of employees voting 0.21 0.23 0.01 0.01
[0.21] [0.21] [0.01] [0.01]
Year of election 1975.2 1976.9 1974.9 1976.6
[9.17] [9.11] [9.24] [9.42]
Fraction in Manufacturing 0.78 0.75 0.79 0.81
Number of employees 3813.3 3430.8 68468.6 75284.6
[5377.5] [5195.4] [134336.5] [123610]
Market Value (CRSP) 353.8 330.9 4734.1 6350
[880.3] [783.8] [10,547] [13,660]
Fraction of stocks delisted 0.10 0.08 0.049 0.028

Notes: Summary statistics are based on the NLRB election and CRSP data. Standard deviations are in brackets.
Market value is in millions of dollars. Fraction of stocks delisted is computed as the fraction of stocks with a
non-missing delisting return in a two year window surrounding the NLRB case closure month.



TABLE II
Estimates of post-election cumulative abnormal returns

(1) (2) (3)
Size x industry-
Size-matched matched Broad-market
benchmark benchmark benchmark
Panel A: Union Victory
ACAR(0,24) -0.092 -0.096 -0.103
(0.028) (0.028) (0.029)
ACAR (-24,-4) -0.010 -0.009 -0.010
(0.020) (0.020) (0.020)
Panel B: Union Loss
ACAR (0,24) 0.029 0.020 0.016
(0.021) (0.020) (0.022)
ACAR (-24,-4) 0.034 0.004 -0.009
(0.022) (0.014) (0.014)

Notes: ACAR(X,Y) denotes the average cumulative abnormal return from month X to month
Y relative to the NLRB case closure month. There are 414 elections in the sample in Panel
A, and 1022 elections in Panel B. See Section III.B for details on the construction of the
benchmark portfolios and estimation.



TABLE III
Relating post-event cumulative abnormal returns to the share of the
workforce in the bargaining unit

(1) (2)
Union victory Union loss
ACAR(0,24) ACAR(0,24)
0.03 0.03
Constant (0.01) (0.01)
Share of workforce in -0.31 0.06
bargaining unit (0.08) (0.05)
Observations 1577 3704

Note: Sample includes all NLRB elections that we matched to publicly traded
firms. See note to Figure II for details on how ACAR(0,24) was constructed.



TABLE IV
Evaluation of Arbitrage Strategies

Arbitrage Strategy Buy and Hold Benchmark
Coefficient of Coefficient of

Event Month Variation Percent Positive Variation Percent Positive
Panel A: Individual Investor Strategy
5 0.211 0.606 0.398 0.664
10 0.226 0.633 0.629 0.737
15 0.215 0.647 0.737 0.773
Panel B: Diversified Strategy
5 0.209 0.595 0.426 0.668
10 0.313 0.620 0.603 0.718
15 0.377 0.678 0.746 0.775
24 0.427 0.695 0.958 0.844
36 0.497 0.674 1.113 0.879
60 0.604 0.780 1.231 0.941
120 0.867 0.802 1.382 1.000
360 2.829 1.000 4.458 1.000

Notes: Panel A provides the coefficient of variation of the returns, and the percent of the time the returns are
positive for 414 investors. In the first two columns, each investor follows a zero-investment portfolio, holding a
short position in the UV firm and a long position in its benchmark portfolio. In the second two columns, the
CRSP stock index is held instead. Panel B provides the same statistics for a single diversified investor (as
described in the text) over all possible starting months within the sample period.



TABLE V
Cumulative abnormal returns in relation to vote share

CAR(0,24): CAR(-24,-4):
H (2) 3) “4) 5) ©) (@) @
Constant 0.029 -0.065 -0.075 -0.064 0.0003 -0.018 -0.029 -0.035

(0.021) (0.030) (0.039) (0.035)  (0.016) (0.025) (0.033) (0.030)

Union

victory -0.121  0.048  0.080  0.049 0.003 0.037  0.021 0.027
(0.035) (0.054) (0.066) (0.053) (0.028) (0.046) (0.057) (0.047)

Union

victory -0.016 0.332

xvote share (0.321) (0.255)

vote share -0.616 -0.610 -0.123 -0.235

(0.160) (0.207) (0.126) (0.162)
p(vote share) X X
Observations 1436 1436 1436 1436 1436 1436 1436 1436

Note: Robust standard errors are in parentheses. The sample consists of all elections where at least
5% of the workforce voted. The variable “vote share” denotes the union vote share, minus 0.5.
Following Dinardo and Lee (2004), the vote share is aggregated to 20 discrete bins. The dependent
variable is the cumulative abnormal return from months 0 to 24 relative to case closure (columns 1-
4), and the cumulative abnormal return from -24 through -4 months relative to case closure (columns
5-8). The term p(vote share) denotes a fourth-order polynomial in the union vote share.





