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An Empirical Test of

an Asymmetric Information

Model of Strikes

JOSCph S. Tracy, Yale University and

National Burean of Economic Research

Recent developments in the theory of strategic bargaining demon-
strate how informational asymmetries can lead to prolonged and
costly bargaining. These models can be applied to contract negoti-
ations, yielding an economic theory of strikes. To date, however,
few empmcal tests of these models have been carried out. In this
paper, a set of predictions concerning the incidence and unconditional
duration of strikes is derived from a simple bargaining model in
which the union is uncertain about the firm’s future profitability.
These predictions are then tested on a micro data set of major U.S.
contract negotiations that took place from 1973 to 1977.

I. Introduction

Many theories have been advanced over the years to explain the
occurrence of strikes during contract negotiations (see Grubert 1968;

I would like to thank Sherwin Rosen, Edward Lazear, and Robert Topel for
their helpful comments. Special thanks are also given to Jolin Abowd, Gary
Becker, Henry Farber, Charles Kahn, George Neumann, and the workshop
participants at Columbia University and the University of Western Ontario.
Financial support was provided by the Social Science Research Council and the
Olin Foundation. Points of view expressed in this paper do not necessarily
represent the official position or policy of the Social Science Research Council
or of the Olin Foundation. All remaining errors are my own responsibility.
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150 Tracy

Ashenfelter and Johnson 1969; and Reder and Neumann 1980; for a
survey, see Kennan, in press). Recently, game-theoretic bargaining models
have been developed that offer potential new insights into why strikes
take place (see, e.g., Cramton 1982; Fudenberg and Tirole 1983; Sobel
and Takahashi 1983; Hayes 1984; and Tracy 1984). Despite the consid-
erable theoretical work devoted to these asymmetric information models,
no empirical tests of these models have been published to date.! The
purpose of this paper is to derive and test some comparative static results
for a simple bargaining model.

The intuition behind these bargaining models is quite simple. The
function of the negotiation process is to reestablish a division of the
rents accruing to the bargaining pair consisting of the firm(s) and the
union(s) (see Abowd 1985). Despite the bilateral monopoly situation that
exists, if both are fully informed, then the bargain should not lead to a
strike. From an economic viewpoint, a critical determinant of strike
activity is uncertainty. This uncertainty can be about the size of the
rents to be divided or the bargaining costs to either party. In the presence
of uncertainty, bargaining serves as a learning process whereby one party
may be able to infer the other’s private information by observing his or
her actions during the negotiations. A strike takes place whenever this
process continues beyond the expiration of the current contract. By
raising the costs of extending the bargaining, strikes bring about an
eventual settlement.

The following implications will be derived from a simple model in
which the union continues to make wage demands until a settlement is
reached. Increasing the union’s uncertainty about the firm’s profitability
over the next contract period increases both the probability and the
expected duration of a strike. The larger the average rents to be divided
between the firm and the union, the less likely it is that a strike will
occur and the shorter its expected duration. Finally, lowering the union’s
bargaining costs leads to an increase in overall strike activity.

The paper presents tests of these implications based on a micro data
set of manufacturing contract negotiations. The uncertainty hypothesis
is tested using measures of investor uncertainty over the firm’s future
profitability as a proxy for the union’s uncertainty. This investor
uncertainty is broken down into a component resulting from economy-
wide events and a component resulting from firm-specific events. The
data indicate that, while both measures of uncertainty are positively
related to strike activity, the firm-specific source has the largest and
most significant effect.

The effect of business cycle shocks on strike activity is also tested.

! For recent empirical papers on the incidence and duration of strikes, see
Kennan 1984; Harrison and Stewart 1985; and Gunderson, Kervin, and Reid
1986.
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Strike Model 151

The effect of cyclic shocks to the industry as well as to the local labor
market are separately controlled for. The model predicts different effects
for each type of shock. Above average conditions in the industry tend
to raise the rents to the match and therefore should reduce the level of
strike activity. On the other hand, above average conditions in the local
labor market lower both the level of the rents and the relative bargaining
costs to the union by providing part-time job opportunities. Both effects
should tend to increase strike activity. The data confirm that strikes are
countercyclic with respect to industry shocks and procyclic with respect
to local shocks.

The hypothesis that larger rents to the bargaining pair discourage
strike activity is further tested by controlling for two additional sources
of rents. These rents can consist of quasi rents due to specificity in the
match and monopoly rents due to market restrictions. Quasi rents are
proxied by both the industry average job tenure and labor market
experience for union workers. The concentration ratio is used to control
for monopoly rents. Increases in either average tenure or experience
reduce strike activity, with the latter effect being highly significant. The
concentration effect is opposite to the prediction and weakly significant.

The outline of the paper is as follows. The second section presents
background material relevant to the modeling of strikes. The third
section contains a simple N-round bargaining model that illustrates the
implications indicated above. The development of the variables used to
test the model is outlined in the fourth section. The final section
discusses the empirical specification and results.

II. The Contracting Problem

Unions are assumed in this study to be wealth maximizing. Firms and
unions are engaged in a long-term association that will involve numerous
contract negotiations. The implication is that the union will not necessarily
attempt to maximize its return from any given contract; instead, it tries
to maximize the discounted stream of expected returns from the sequence
of future contracts. In this paper, I assume that it is not in the interest
of the union to bankrupt the firm. This constrains the union’s wage
demands to a competitive wage plus a share of the rents accruing to the
bargaining pair.? For simplicity, the bargaining model presented in the
next section will not incorporate the repeated nature of contract nego-
tiations.

Bargaining takes place precisely because of the presence of rents. If
no rents exist, then either both parties accept a competitive return or
the firm goes bankrupt. Consequently, for the contracting problem to

2 A separate issue is how the union prevents its older members from behaving
as income vs. wealth maximizers. Pension funds and seniority rules may serve to
help overcome this problem by extending the horizon of older members.
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be pervasive, rents must be pervasive. There are two basic sources of
these rents. The first is quasi rent generated by specificity in the match,
and the second is monopoly rent generated by restrictions on output.
Quasi rents exist when the productivity of the union workers at the firm
exceeds their productivity outside the firm. Similar quasi rents exist if
specialized capital is used by the firm in its production process.” A union
can attempt to capture a share of monopoly rents by either organizing
into an existing monopoly situation or trying to form a cartel within a
competitive industry.*

Agreeing to a division of these rents may involve an extended period
of bargaining when informational asymmetries exist. However, when
both sides are fully informed as to the size of the rents and the bargaining
costs, neither can gain by delaying the agreement. Consequently, in
order to avoid additional bargaining costs, both sides would agree on a
new contract at the outset of the negotiations. When private information
exists, bargaining can serve as a means of inferring this information.
Bargaining continues as long as the value of the information that is
expected to be learned from an additional round of negotiations outweighs
the additional bargaining costs. Strikes tend to limit the length of
negotiations by increasing the costs of continuing this learning process.

The idea that uncertainty is the central factor behind the dynamics of
bargaining is an implication of the work by Rubenstein (1982). In his
paper, Rubenstein analyzes a bargaining problem in which two individuals
must divide a “pie” of known size. Each individual is fully informed as
to the other’s preferences, and both prefer consuming the pie now as
opposed to later. However, they must first agree on how the pie is to
be divided before they can eat it. Each individual alternates making
suggested splits. Using a strict form of rationality, Rubenstein demon-
strates that the two individuals will always agree on the first suggested
split. No dynamics develop in the bargaining even though an infinite
number of rounds of negotiations are allowed.

By making each individual fully informed as to the size of the pie and
the other’s preferences, Rubenstein eliminated the need for bargaining
to serve as a learning device. Relaxing this assumption of complete
information will create some dynamics and thus allow for strikes to
take place.

III. A Bargaining Model with Strikes

The purpose of this section is to analyze a simple bargaining model
that illustrates the implications outlined in the introduction. The first

*For a discussion of the appropriability of these quasirents, see Klein,
Crawford, and Alchian (1979).

* For a model of a union generating monopoly rents in a competitive industry,
see MacDonald and Robinson (1985).
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exposition of a theory of strikes based on informational asymmetries
appeared in Hayes (1984). The firm was assumed to be fully informed
on all relevant parameters prior to bargaining, whereas the union was
uninformed as to the firm’s future profitability. This was a static model
in which the union selected a wage concession function that was designed
to screen firms by their level of profitability. The structure of the model
was an adaptation of the Rothschild and Stiglitz (1976) insurance model.
A key ingredient of the model was the assumption that the union would
commit itself to renegotiate with the firm after the firm selected its
wage/strike length combination off of the announced concession function.

The union’s commitment not to engage in ex post renegotiations
could be rationalized by a reputation argument if the union and the firm
are involved in a long-term association that will involve an indefinite
number of future contract negotiations. In this case, the union trades off
the current gains from avoiding a strike, that is, engaging in ex post
negotiations, for the future gains from being able to use strikes as a
screening device.” In any case, many researchers viewed the level of
commitment in this static model as a drawback. In response, the
emphasis shifted toward dynamic models in which negotiations take
place in a sequence of bargaining “rounds” (see Cramton 1982; Fudenberg
and Tirole 1983; Sobel and Takahashi 1983; and Tracy 1984). These
models spread out the union’s commitment in the sense that the union
only commits itself not to renegotiate until the beginning of the next
bargaining round.

Recently, these dynamic models have also been criticized for their
continued reliance on commitment. Gul, Sonnenschein, and Wilson
(1985) present an infinite horizon bargaining model in which the seller
(union) continues to make offers to the buyer (firm) until the buyer
agrees. They show that, as the length of time between bargaining rounds
becomes arbitrarily small, the probability of delay goes to zero. By
allowing the union to bargain continuously, they eliminate the role of
commitment.® Their result demonstrates that one-sided informational
asymmetries alone are not sufficient to generate bargaining delays (i.e.,
strikes).

There are two directions that one can take in light of this recent work.
The first is to investigate whether continuous bargaining and two-sided
asymmetric information will produce bargaining delays. This route is

> This argument fails if the union and the firm know with certainty that there
will be a final contract between them sometime in the future. This 1s the chain
store paradox discussed in Selten (1978).

¢ Gul and Sonnenschein (1985) develop a similar model in which the union
and the firm alternate making offers as in the Rubenstein model. They demonstrate
the same result concerning the role of time between offers and the probability
of bargaining delays.
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hampered by the complexity of these models. The second is to investigate
whether commitment over some degree of time lapse between offers is
reasonable.” Hart (1986) suggests that delays may be the result of either
transaction costs in making offers or technological factors relating to
production. Evaluations of offers may involve several different individuals
both for the firm and for the union. The need to confer may necessitate
delays in order to arrange the appropriate meetings. Alternatively, there
may exist scheduling deadlines that if missed imply that production
cannot take place in the next interval of time (i.e., a day). These
scheduling deadlines can arise from several factors: the need for a
minimum amount of notice to workers before they report back to work,
the need to prepare the plant for operation, the need to contact input
suppliers, and so on. These deadlines imply that there are few if any
incremental costs of delay between deadlines. As a consequence, even
though bargaining may take place continuously, meaningful offers will
be made only at each deadline. In this case, there is no loss of generality
in working with a dynamic model with discrete rounds.?

In this paper I will not attempt to work with models in which both
the firm and the union face some degree of uncertainty at the outset of
the bargaining. Instead, I will assume that the firm enters into the
negotiations with full information. The union, though, must negotiate
with incomplete information as to the size of the rents to be divided. In
addition, I will follow the line of argument that either transactions costs
or scheduling deadlines exist that introduce time lags between offers.
Bargains will be allowed to last up to an arbitrary N rounds. At each
round, the union makes a contract offer consisting of a wage rate.
Production takes place only after the firm agrees to a contract.’

Let the present value of the firm’s profitability over the next contract
period net of nonlabor costs be denoted by P. The value of P is
calculated assuming that no strike takes place, that is, that the firm
accepts the union’s first contract offer. At the outset of negotiations the
firm knows P while the union believes that P is uniformly distributed
over the interval [P, P]. The costs to each side from delaying the

7The work by Admati and Perry (1985) can be viewed as a third alternative.
In their model the length of time between offets is taken to be a strategic
variable and is used to signal a player’s “type.”

# A new feature that Hart also incorporates into the analysis is that the firm’s
level of profitability may also be at risk as a consequence of a strike. That is,
the cost of a strike may involve more than simply the opportunity cost implied
by delaying production. Once production resumes, the demand for the firm’s
product may have diminished or its cost of production increased from its
prestrike level.

? Sobel and Takahashi (1983) give a general discussion of this type of model.
See also the work by Cramton (1982).
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agreement are parameterized by discount factors §,, 8. The payoff to
the firm and the union from agreeing to a wage w after ¢ rounds of
negotiation are

m(w;2) = wdy ',
wi{w; P,t) = (P — w)d5 .

If the union’s first contract is accepted by the firm, then no strike
takes place. In this case, t = 1, and no discounting occurs in the payoffs.
If the bargaining continues beyond the first round, then a strike starts,
and the payoff to each side from a settlement is discounted to reflect its
respective strike costs. If no agreement can be reached after N rounds,
then the bargaining pair splits up. The union receives the present value
of the flow of competitive wages, R, in the local labor market. The firm
receives zero economic profits in its next best alternative use of its
resources. The union’s prior beliefs about P, the discount factors, and
the value of R are assumed to be public information.”

At each round of bargaining, the union chooses a wage demand that
maximizes its expected return conditional on the information it has
available. In order to understand how the union infers the firm’s private
information during a strike, consider, for example, what the union learns
by observing whether the firm accepts its wage demand in round N — 1.

Let In_, denote the firm’s information set at the start of the Nth
round of negotiations. Denote the firm’s conditional expectation of the
union’s Nth round wage demand by Ewp|Iy_,. In addition, let P(wy_,)
be the level of proﬁtability for the firm if it is indifferent between
accepting wy-; OF continuing the strike one round and accepting the
next union wage demand. The value of P(wy_;) solves

p(wN—l) T WN-1 T [p(wN—l) _E‘wNUN—l]SF,
—1 _EwN'IN_18F (1)
(1-8p)

N w
P(wn_1)= Y

The union learns if the firm’s profitability is greater or less than
D(wy-,) by observing whether the firm accepts its wage demand wn_,.
If the firm rejects the union’s wage demand, then the firm’s profitability
is less than or equal to P(wy-;). In this case, the union updates its beliefs
by placing a zero probability on P lying in the interval [P(wn_y),
P(wn—,)]. As a consequence, the union enters into the Nth round of

T also assume that R < P; i.e., with complete information it would always
be efficient for the firm and the union to sign a contract.
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negotiations with posterior beliefs that P is uniformly distributed over
the interval [P, P(wn_1)].

The advantage of working with a bargaining model with a fixed
number of rounds is that its solution can be found by solving recursively
from the last round. Assume that the firm has rejected the union’s
penultimate wage demand. The union must now select its best final
wage demand given its updated beliefs. In the Nth round, the firm will
accept any wage demand that yields it nonnegative rents. Consequently,
the expected value to the union from making a wage demand of wy is

Plony—wy . wn=P
Plwn-1)—P N P(wn-1)— P

Vu(‘ZZ)N) = R. (2)

The optimal Nth wage demand maximizes the union’s expected payoft:
w}=max{R+1/2[P(wy_,)—R], P}. 3)

Define P = P + (P — R). Then w} > P when P(wn_;) > P. Substituting

the expression for w back into equation (2) and solving for the union’s
indirect payoff gives
[P(wn-.) — R]?

Viuwd) = R+(1)2)=——"— P} 4

iy =max{R+ (/2P BT @

Following the methodology in Cramton (1982), the form of the final
wage demand and the union’s indirect payoff function suggest the
following general structure. If P(wx_;) > P, then for any j < N — 2

Wy =R+C/+1[p(wj)_R],
[P(w) - RY? 5)
Vilwli) =R+ 1/2¢i4 W
Let us check this conjecture by induction. Assume that this structure
holds for rounds j + 1 through N. We must demonstrate that it also
holds for the jth round.

At the onset of the jth round of bargaining, the union believes that
the firm’s profitability is uniformly distributed over the interval [P,
P(w;_,)]. What is the union’s expected payoff from making a wage
demand of w;? If the firm’s profitability level exceeds the correspond-
ing cutoff level, P(w)), then the firm will accept the wage demand; other-
wise, the union receives the 1-period flow value from its outside
opportunities plus the discounted value from making its optimal wage
demand in the next round of negotiations:
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P(w;_;)— P(w) N P(w)—P
Pl )—P " Plw )—P

Vifw)) = [(1=8u)R+8yVi(w}ii)l. (6)

The optimal wage demand maximizes Vi(w)) subject to the constraint
on how the firm selects its new cutoff point, P(w)):

Blw) —w,= [Paw) — w1116 ?)

To solve for w}, substitute for w,+1 and Vi(w},) from (5) into Vi (w)).
Usmg the constraint, we can write @, in terms of P(w;) and substitute
this into Vy(w). We can now maximize the unconstrained payoff
function with respect to P(w)). This cutoff point is given by

(1 =8¢+ 8rcjs1)
2(1 —&r+ 8I-f,'+1) _SUCj+1

P(w})=R+ [P(w;-1)— R]. 8

Substituting P(w ) back into the constraint and solving for w} gives

(1 - 8F+ 8f€j+1)2
+
2(1 -8+ SFC]'H) - 8UC;‘+1

w/ =R [p(wj—l)_R]' ©)

Finally, substituting for P(w?) and w} into equation (6) allows us to
solve for the union’s indirect payoff function:

(1 —8F+8FC/+1)2 [P(wj_,)—R]z
2(1_81:+8FC]'+1)_8UC/+1 p(w—l)_l—) .

Vyw?)=R+1/2 (10)

Checking equations (9) and (10) with the general structure given in
equation (5), we see that the induction hypothesis holds. The equation
for ¢; is given by

(1 =8+ 8rcj41)’
= .
! 2(1 _8F+8FC1'+1) _BUC,'+1

(11)

To close the model, note that ¢y = 1/2 and P, = P. So long as P(wn_,)
> P, we can use equation (5) to describe the union’s optimal “concession”
function."

"' Tam currently working on deriving the concession function and its compar-
ative statistics for the case in which ’(Wy_,) < P. In this case, the union sets Wy
= P*, which guarantees that the firm will accept the contract.
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Our interest is in the strike probability and expected strike duration,
which is implied by the concession function. Recall that a strike begins
if the firm rejects the union’s initial wage demand. The probability of a
strike, then, is given by

_Dwh)-P

P_p (12)
From equation (8) and the fact that P, = P, we have that
P(w})=R+k(P—R), (13)
where
k= 1 =88, <1.

2(1 =8¢+ 8r¢;) — 8y,

The first three predictions to check are that the probability of a strike
increases with the union’s uncertainty over the firm’s profitability,
decreases with larger total expected rents to the bargaining pair, and
increases with the value of the union workers’ outside opportunities.
Consider, first, the effect of a mean preserving spread in the union’s
initial distribution of beliefs concerning the firm’s future profitability.
Stretching out the endpoints P and P by an amount A, has the following
effect:

dpr P+P—2R

A, Al=0=(1—/€1)(p__—[))2>0. (14)

Increasing the union’s uncertainty raises the probability of a strike.
Shifting up the entire interval [P, P] by an amount A, while holding

R constant increases the total expected rents to be divided yet leaves the
uncertainty unchanged. The effect on the strike probability is

- —k ———<O (15
s Rl )
The larger the total expected rents to be shared, the smaller the strike
probability.

Finally, the effect of raising the value of the union workers’ outside
opportunities is given by

Bpr 1
—( —k)P P>O (16)
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Improving these opportunities increases the probability of a strike
occurring.

The next set of predictions to check concerns the effect of the above
list of factors on the length of the bargaining that occurs. The expected
unconditional strike duration is given by

P— P(’wl)o_l_p(’wik)_p(’wf)l_l_ +13(wN—1)_1_)

E(D)= Pp _p P_p

N=1). (17)

To evaluate this expectation, we need to express the cutoff points, P(w),
in terms of the underlying parameters of the bargaining model. In
general we can write
where
boe 1= 8p+ 8¢y
! 2(1 —8p+ 81~fj+1) - 8UC,'+1 '

Using backward substitution we get that

P(w)=R+K(P—R), (19)
where

j
I{j =11 k,‘.
i=1
Substituting for the cutoff terms in (17) and simplifying gives

P RNZ
ED)=5-p ZK(I ,+1)(])+—_ [R+K;(P—R)—PI(N—1). (20)

- =
We can use equation (20) to check the predictions concerning the

unconditional strike duration. The effect of a mean preserving spread is
given by

oED) _ P+P-2R N2 ) _ _
(9A1| = B—Py [ZK(] kis)(7)+ (Kn-1 — DN —1)].  (21)

=0
The effect of an increase in the total expected rents is

SED)
aA, | P P

A,=0

[E Ki(1=kp)(j) + Ky = DIN =) (22)
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Finally, the effect of a change in the union’s outside opportunities is

0E(D) 1 N2 .

ﬁ—zﬁ'——i’[g Ki(1 = kjr1)(7) + (Kn-1 — HIN = 1)]. (23)
The three predictions concerning the incidence of strikes extend to the
unconditional durations if the following inequality holds:

E:sz(l —ki)(7)+ (Knoy— NIN—1) <0.

This can be demonstrated using an induction argument.'?

In summary, then, this simple N-round bargaining model predicts
that the probability of a strike and its expected unconditional duration
are positively related to the degree of uncertainty facing the union and
the value of the union’s outside opportunities. On the other hand, both
measures of strike activity are negatively related to the total expected
size of the rents to be shared by the firm and the union. These results
incorporate optimal behavior by the union and the firm at each round
of the bargaining.

IV. Description of the Variables Used to Test the Model

The micro data set used in this study consists of all major contract
negotiations in manufacturing industries between 1973 and 1977 that
were reported by the Bureau of Labor Statistics.'”® Both contract rene-
gotiations and scheduled reopenings are included in the data. For each
negotiation we know the firm and the union involved in the negotiations,
the industry and the region affected by the contract, whether a strike
took place, and how long a strike lasted if one took place. Details of
the construction of this data are presented in Tracy (1986).

Viewing contract negotiations as a process of splitting rents presents
difficulties when it comes to empirically testing the model. The predictions
are that strike activity is positively related to the degree of uncertainty
facing the union as well as to the union’s outside opportunities and
inversely related to the total amount of the rents to be shared. The
difficulty is that we cannot directly measure these variables. Instead, we
must test the model by finding proxies for these unobserved parameters
of the model.

Consider the problem of measuring the union’s uncertainty over the
firm’s future profitability. Assume that, on the average, the greater the

2 Details of this induction argument are available on request.
'3 Major contracts are those that cover at least 1,000 workers.
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uncertainty that exists in the financial market as to the firm’s profitability,
the greater is the union’s uncertainty as well. If this positive correlation
exists, then we can use measures of investor uncertainty as our proxy.
The finance literature suggests several methods for measuring this
investor uncertainty. The efficient market hypothesis stresses that security
prices adjust as new information is capitalized in the market. As a result,
the current price of a security is taken as an unbiased indicator of the
firm’s profitability conditional on current information. Any news that
changes investors’ expectations will show up as price movements.

A measure of overall investor uncertainty is given by the volatility of
the firm’s security returns. Tracy (1986) found that this broad measure
of uncertainty was positively related to both the incidence and the
conditional duration of strikes. While this is viewed as consistent with
the asymmetric information model of strikes, it would be desirable to
derive a sharper test of the model.

In the bargaining model we assumed that the firm knew the exact
demand conditions for the upcoming contract period. In reality, firms
as well as unions must forecast future demand conditions. There is no a
priori reason to believe that firms are more capable than unions of
predicting the influence of economy-wide factors on the firm’s profita-
bility. Consequently, it is unlikely that the union would engage in costly
bargaining in an attempt to learn this type of information from the firm.
On the other hand, the firm may possess superior information concerning
firm-specific factors affecting its future performance. The relevant uncer-
tainty facing the union in this model should be over firm-specific
information rather than general economy information.

The volatility of the firm’s security return reflects both firm-specific
and economy-wide sources of uncertainty. The finance theory market
model allows us to separate out each source. The market model expresses
a security’s return as a linear function of the market return plus a
residual:

K‘z =o,+ BiﬁMl + a‘n

where R, is the return on the ith security at time ¢, and R, is the return
on a value-weighted portfolio of securities at time ¢ The slope coefhcient,
B:, is the firm’s “systematic risk factor” and captures the security’s
sensitivity to market influences.

The residual is called the “excess” return and has a zero expectation
conditional on current information. The excess return nets out much of
the effect of general economy news on the firm’s profitability by
controlling for changes in the market return. Schwert (1981, p. 125)
argues that “using the market model to control for market wide
variations in returns to all assets yields more precise estimates of the
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firm specific effects on asset returns” (see also Fama et al. 1969; and
Jarrell 1981).

In order to estimate these excess returns, a market model was fitted
to a 250-trading-day sample for each negotiation in the data for which
the firm was actively traded.” The firm-specific source of uncertainty
will be proxied by the standard deviation of the excess returns. The
standard deviation of the market returns multiplied by the firm’s
systematic risk factor will proxy general economy uncertainty. Adjusting
for the firm’s beta is important since firms with low betas are more
insulated from general economy influences. The asymmetric information
model suggests that the firm-specific source of uncertainty should have
the dominant influence on strike activity. This provides a sharper test of
the model than simply looking at an overall uncertainty measure.

The next element of the bargaining environment to control for is the
average size of the rents to the match between the firm and the union.
The model predicts that higher average rents will reduce the overall
level of strike activity. In Section I, I emphasized that these rents can be
made up of quasi rents or monopoly rents. We need, then, proxies for
each type of rent.

An important source of quasi rents is firm-specific human capital
(Becker 1962). Workers often receive on-the-job training that has its full
value only when used in that firm (or industry). In Williamson, Wachter,
and Harris’s (1975) terminology, firm-specific training imparts an “idio-
syncratic” nature to a task. The end result is that a worker’s productivity
is raised above its level in other firms, thus creating quasi rents.

In the absence of direct measures of the extent of on-the-job training,
the most natural proxy variable is the average job tenure of union
workers in that industry. The May 1979 Current Population Survey
(CPS) contains both a union coverage and a job tenure question. All
union workers answering the tenure question were sorted by two-digit
industry, and the industry average tenure was calculated. A problem
with this measure was that several industry averages were based on very
small samples of workers. This may introduce serious measurement error
into this variable.”

'* Speculation as to the outcome of the bargaining will begin to occur as the
contract expiration date approaches. This speculation will induce price movements
of its own that do not reflect the union’s uncertainty about the firm’s future
demand conditions. To avoid picking up these price movements in the uncertainty
measure, the sample period used to estimate the market model ended 6 months
prior to the contract expiration date.

"* A total of eight industries had less than 30 observations on which to calculate
the industry average tenure. For example, the tobacco industry had one observation,
the lumber industry three, and the textile industry five.
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An alternative proxy overcomes this problem of small sample size but
is a less direct measure of specific training. Union workers were pooled
from 4 years of May CPSs (1973-76), and their potential work experience
was calculated. This provided a large sample of workers in each industry
to use to obtain industry average experience estimates. As a comparison,
the same measure of experience was calculated from the May 1979 CPS.
All three measures will be tested in the next section. The prediction is
that they will be inversely related to strike incidence and unconditional
strike durations.

The extent of monopoly rents depends in part of the industry structure
that the firm operates in. A simple characterization of this industry
structure is given by the concentration ratio. Specifically; the measure
used is the percent of the total sales in a four-digit industry classification
that were accounted for by the four largest firms. To the extent that
higher levels of measured concentration lead to a greater ability to
generate monopoly rents, the model predicts that strike activity will be
inversely related to the concentration ratio.

An additional factor that potentially could affect the rents to be shared
by a bargaining pair is the cyclic conditions facing the industry at the
time of the negotiations. When industry demand conditions are above
average, rents may tend to be larger than usual. This implies that, other
things being constant, it is costly for the bargaining pair to be involved
in a strike at this time.

These cyclic demand shocks will be measured using residuals from an
industry employment trend regression. These trend regressions were
estimated using quarterly three-digit employment data for the period
1970-81. A linear time trend with quarterly dummy variables and an
autoregressive error term was fit for each three-digit industry in the
negotiation sample. To avoid any potential feedback between the actual
amount of strike activity in a quarter and the residual, forecasted residuals
are used in the analysis.

The final element of the model to proxy for are the union’s outside
opportunities. During the course of a strike, union members may obtain
part-time jobs, which help to offset their strike costs. The likelihood of
finding temporary employment will be affected by the general labor
market conditions in the locality. Following the approach used to
measure the cyclic shocks to the industry, cyclic conditions in the local
labor market will be proxied by forecasted residuals from local employ-
ment trend regressions.

This concludes the discussion of the proxy variables used to test the
predictions from the asymmetric information model of strikes. Several
additional variables will also be included in the analysis to control for
other factors that may affect the bargaining environment. A discussion
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of the motivation for and construction of these variables is given in
Tracy (1986).

V. Empirical Specification and Results

One of the implications of the model outlined in Section III is that
any variable that increases the likelihood of a strike should also increase
the unconditional strike duration. The choice of an econometric speci-
fication should be flexible enough to allow the data to reject this
association. An example of a specification that violates this condition is
the Tobit model. Consequently, I will model the probability of a strike
and the conditional duration separately. This will allow me to calculate
the marginal effect of a variable on the likelihood of a strike, the
conditional duration, and the unconditional duration. Prior to estimation,
the data were standardized by subtracting from each variable its sample
mean and dividing by its sample standard deviation.

The probability of a strike is assumed to be given by a logistic
function:

1

P T EXPC AR (2‘”

The marginal effect of a change in a variable X, on the probability of a
strike is

EXP(—XP)
[1+EXP(—XB%)*

9pr _ s
an ﬁk

(25)

The conditional strike durations are analyzed using a proportional
hazard function:

At X) = My(he) EXP(XBP). (26)

The conditional settlement probability decreases, remains constant, or
increases during the course of a strike as Yy < 1,y = 1,y > 1. In addition,
the industry and local employment residuals are allowed to vary if the
strike enters a new quarter. The marginal effect of a variable X, on the
conditional strike duration is

OEDIS) _ BRI +1/y)
OXe  MI[EXP(XBP)"

(27)

The implied marginal effect of X, on the unconditional strike duration
is
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Table 1
Unconditional Sample Means and Standard Deviations
Standard

Variable Mean Deviation
Standard deviation of raw

returns .02037 .00767
Standard deviation of excess

returns .01811 .00743
Adjusted standard deviation

of market returns .00902 .00399
Job tenure 12.43359 2.01233
Labor force experience 21.73313 1.18687
Concentration ratio 45.93783 21.08371
Industry predicted

employment residual .08162 5.00552
State predicted employment

residual —.66899 4.07979
Capital/labor 23.03008 30.82444
Change in inventory/sales —2.23681 16.18654
Net pimt and equipment 3,250.39116 12,440.27673
Union coverage rate 42.61226 12.44273
Industry employment growth

rate 12839 44945
State employment growth rate 2.17487 1.14497
Strike .15011 35732
Conditional duration 50.00000 64.92886

OE(D) 1 BET(1+1/7)
X, 1+ EXP(—XﬁS) AY[EXP(XBP)] 28)
S
CO+1/y) g EXPCXB)
MEXP(XBP)]/*™ [1 + EXP(—XB°)]

The sample means and standard deviations of the variables used in
the analysis are presented in table 1. The effect of variables on the
probability and duration of a strike are presented in table 2 and table
3. Consider first the role of uncertainty in bargaining. As in Tracy
(1986), overall variability in the security returns has a significant and
positive effect on strike incidence. A 1-standard-deviation increase in

1 Table 2 also reports “pseudo” R? statistics for each specification. This R? is
calculated as follows:

1—(Lg/La)™
« P P2
PSEUDO” R?=-——H—50 TN

where Ls = maximized value of the unrestricted likelihood function; Lq
= maximized value of the likelihood function restricted to an intercept term;
and N = sample size. This measure was proposed by Cragg and Uhler (1970).
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Table 2
Logistic Model: No Fixed Effects
(1) 0
Logistic Marginal Logistic Marginal
Variable Coefhicient Effect Coefhicient Effect
Standard deviation of raw returns 27971 .02982
(3.37) (3.37)
Standard deviation of excess
returns e . .23818 .02531
(2.75) 2.74)
Adjusted standard deviation of
marked returns e e 11622 .01235
(1.30) (1.30)
Labor force experience —.74876  —.07983 —.75729 —.08048
(-5.98)  (—6.60) (-6.03)  (—6.66)
Concentration ratio .16087 .01715 .16047 .01705
(1.88) (1.88) (1.87) (1.88)
Industry predicted employment
residua —.18710 —.01995 —.18378 —.01953
(-2.16)  (=2.16) (=211)  (-2.12)
State predicted employment
residual 47905 .05107 48766 .05182
(4.64) 4.74) (4.70) (4.80)
Capital/labor .20364 .02171 .20981 .02230
(1.47) (1.48) (1.51) (1.51)
Change in inventory/sales —.04966 —.00529 —.05364 —.00570
(—.61) (—.61) (—.66) (—.66)
Net plant and equipment —.20450 —-.02180 —.19604 —.02083
(-179) (~1.80) 171 (~172)
Union coverage rate —.03025 —.00322 —.03075 —.00327
(—34) (—.34) (—.34) (—.34)
Industry employment growth
rate .13872 .01479 12979 .01379
(1.67) (1.67) (1.55) (1.55)
State employment growth rate 11384 01214 11612 .01234
(1.33) (1.34) (1.36) (1.36)
Intercept —1.97986 e —1.98409 ce
(~20.76) (~20.73)
Log likelihood —508.484 e —507.704
Pseudo R? .126 .128

NOTE.—t-statistics in parentheses. N = 1,319.

this broad measure of uncertainty leads to a nearly 3% increase in the
likelihood of a strike. From table 3 we see that this same increase in
uncertainty increases the conditional strike duration by over 8 days and
the unconditional duration by 2.5 days.

The second specification in each table presents the results from
disaggregating this broad uncertainty measure into its two basic com-
ponents. The data clearly indicate that uncertainty over firm-specific
information is more important than uncertainty over general economy
information in determining strike activity. While both types of uncertainty
raise the likelihood of a strike, the marginal effect arising from variability
in the firm’s excess returns is more than twice the magnitude and much
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more precisely measured than the marginal effect from variability in the
adjusted market returns. Similarly, only increases in the firm-specific
uncertainty measure lead to longer conditional and unconditional strike
durations. A 1-standard-deviation increase in the volatility of the excess
returns results in an 8-day increase in the conditional durations and over
a 2-day increase in the unconditional duration.

The key assumption of the asymmetric information model of strikes
outlined earlier is that the firm has private information concerning its
future profitability. The data clearly establish the connection between
volatility in the firm’s security price and strike activity. These price
movements reflect the market’s reaction to news pertaining to the firm’s
performance. The connection between these uncertainty measures and
the model relies on some of this news being known by the firm in
advance of its disclosure. This assumption is more reasonable for the
types of firm-specific information that are captured by the excess returns.
Consequently, the finding that variability in the excess returns is the key
uncertainty measure lends additional support to this learning model of
bargaining and strikes.

Turn now to the variables used to test for the effect of changes in the
magnitude of the rents on the bargaining process. Consider first the
various measures for the amount of firm-specific human capital in the
industry. Tables 2 and 3 report only the results from using the experience
measure obtained from the pooled sample of union workers. This reflects
a concern with the possibility of serious measurement error in the job
tenure and experience measures calculated from the May 1979 CPS data.
A 1-standard-deviation increase in the pooled experience measure is
associated with an 8% drop in the strike probability. However, experience
had no significant effect on the conditional strike duration.

As a comparison, the exact same measure of experience calculated
from the 1979 data resulted in a logistic coefficient of —0.05971 with a
t-statistic of —0.71. Similarly, the logistic coefficient for the job tenure
measure was —0.11316 with a ¢-statistic of —1.34. The potential mea-
surement error problem is evidenced by the dramatic difference in results
between the pooled and the nonpooled experience measures. These
results also indicate that, given the measurement error problems that
may exist, job tenure is the superior measure. The marginal effect and
significance level for tenure is nearly double the corresponding nonpooled
experience figures. This is consistent with the notion that what creates
quasi rents is firm-specific, not general, human capital. Finally, a
likelihood ratio test was carried out using the pooled data to check the
restriction that the correct specification was experience rather than age
and education entered separately. The test statistic was —2 In A = 0.696,
implying that the data do not reject that experience is the correct variable
to use.
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The data do not support the hypothesis that higher degrees of industry
concentration are associated with lower strike incidences. On the contrary,
a 1-standard-deviation increase in the concentration ratio is associated
with a 1.7% increase in the probability of a strike. This marginal effect
is weakly significant. There is no corresponding connection between the
level of industry concentration and conditional strike durations. Conse-
quently, while the unconditional marginal effect is positive, it is not
significant.

Cyclic movements in the rents to the bargaining pair also seem to
affect strike activity in a manner consistent with the model. A 5%
increase in forecasted industry employment is associated with a nearly
2% drop in the likelihood of a strike. Similar to the experience measure,
the industry employment residual does not significantly decrease the
conditional strike duration. Consequently, while the unconditional mar-
ginal effect is negative as predicted, it is not measured very precisely.

The last variable to check that relates to the bargaining model is the
local employment residual. The model suggests that improvements in
local labor market conditions would have the opposite effect on strike
activity as compared to improvements in industry labor market conditions.
The data support this prediction. A 4% increase in local forecasted
employment is associated with slightly over a 5% increase in the
probability of a strike. The ¢-statistic associated with this marginal effect
is 4.80 for the second specification. Unlike the industry employment
residual, the local employment residual does significantly affect the
conditional duration of a strike. The same 4% increase in forecasted
employment is associated with a dramatic 2-week reduction in the
conditional duration. This implies that the effect of local labor market
conditions on the incidence of strikes is opposite to its effect on the
conditional durations.

Recall that the model has the property that the marginal effects of a
variable on the incidence and the unconditional durations should be the
same. In the case of the local employment residual, we see that, despite
the large drop in conditional durations, the point estimate for the
unconditional marginal effect is positive, although not significantly
different from zero. It would be of interest to see if other data sets on
strikes yield similar findings for measures of local employment conditions.

Turn now to the other variables included in the analysis. The capital
intensity of the production technology has some effect on the bargaining
environment. A 1-standard-deviation increase in the capital/labor ratio
increases the strike probability by around 2% and increases the conditional
duration by slightly over 10 days. Neither effect, though, is measured
with much precision. Changes in the firm’s inventory position prior to
the negotiations do not affect the level of strike activity. Firm size as
measured by the net plant and equipment is an important aspect of the
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negotiations. Larger firms were found to have lower incidences of strikes
and shorter conditional durations, with the second effect being significant.
These two effects combined to produce a negative and significant scale
effect on the unconditional duration.”” Despite the role played by the
industry unionization rate in union wage differential studies, this variable
did not affect the level of strike activity. Finally, higher employment
growth rates for the industry or the locality tend to raise the likelihood
of a strike slightly and shorten the conditional durations.

The results presented in tables 2 and 3 are estimated using both
interindustry as well as intraindustry variation in the data. A question
of interest is whether the key findings of the study hold principally
across industries but not necessarily within industries. The answer to
this issue can be found by reestimating the model exploiting only within-
industry variation in the data. To do this, 17 industry fixed effects were
included in the logistic model. The food, textile, and apparel industries
constituted the left-out group. The latter two experlenced no strikes,
which implied that no separate fixed effect could be estimated for them.

The “within” logistic coefhicients and their implied marginal effects
are given in table 4. Looking within industries, the firm-specific source
of uncertainty is still the key uncertainty measure affecting strikes. While
its marginal effect is reduced from 2.5% to 1.8%, this effect remains
larger and more significant than the corresponding effect from the
economy-wide measure of uncertainty. No estimate for labor force
experience is possible since it was measured only at the two-digit
industry level. The two employment residuals retain their opposite and
significant effects on strike activity. Finally, the industry concentration
marginal effect is higher and more significant when based solely on
within-industry variation.

In summary, the aim of this study was to explore and test the
comparative statics results from a simple asymmetric information model
of negotiations and strikes. The central idea of the model was that
bargaining may serve as a means whereby the union can infer information
about the firm’s future proﬁtablhty that is prlvately known by the firm.
An implication was that increases in the union’s uncertainty over the
firm’s profitability would increase the incidence and unconditional
duration of strikes. Two distinct measures of profit uncertainty were

7 Tt has been suggested to me that these firm size effects may also be consistent
with the bargaining model in the following sense. Larger firms may adopt
production techniques that incorporate a significantly higher degree of special-
1zation in tasks. Proficiency in the performance of these specialized tasks can be
viewed as a form of firm-specific human capital. Consequently, the average level
of quasi rents may increase with firm size, which the model suggests should lead
to less strike activity.
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Table 4
Logistic Model: Industry Fixed Effects Included
Logistic Marginal
Variable Coefhcient Eftect
Standard deviation of excess returns 17769 .01825
(1.95) (1.95)
Adjusted standard deviation of market returns .14024 .01440
(1.47) (1.47)
Labor force experience e ..
Concentration ratio 21864 02246
(1.95) (1.92)
Industry predicted employment residual —.20372 —.02092
(-2.21) (-2.22)
State predicted employment residual 49469 .05081
(4.50) (4.60)
Capital/labor .11356 .01166
(64) (64)
Change in inventory/sales —.01890 —.00194
(-22) (-.22)
Net plant and equipment —.18388 —.01889
(~1.38) (~1.38)
Union coverage rate e e
Industry employment growth rate 09484 .00974
(88) (88)
State employment growth rate 17499 01797
(1.96) (1.96)
Intercept —3.14056 v
(~6.65)
Log likelihood —491.624
167

Pseudo R?

NOTE.—t-statistics in parentheses. N = 1,319.

generated. The data indicated not only that both measures were directly
related to strike activity but also that the firm-specific measure was the
key source of uncertainty. This finding is important since the firm-
specific uncertainty measure seems to be more closely tied to the
information asymmetry built into the model. As a whole, the data seem
consistent with the predictions of the simple bargaining model outlined
in this paper. Clearly, additional tests should be developed for this class
of bargaining models and checked against the data.
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