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ABSTRACT

A recent literature has shown that asymmetric information about a firm's
profitability does not by itself explain strikes of substantial length if the
firm and workers can bargain very frequently without commitment. In this
paper we show that substantial strikes are possible if (a) there is a small
(but not insignificant) delay between offers; and (b) a strike-bound firm may
experience a decline in profitability, with the probability of decline
increasing with the length of the strike. A brief discussion of the ability

of the theory to explain the data on strikes is included.

)

CApn ay

§ LT LRPARIES |
APRD 111087 |

4

e

RECEIVED

AT A, T Y



1. Introduction:

Strikes are generally regarded as an important economic phenomenon, and
yet good theoretical explanations of them are hard to come by. The difficulty
is to understand why rational parties should resort to a wasteful mechanism as
a way of distributing the gains from trade. Why couldn't both parties be made
better off by moving to the final distribution of surplus immediately (or if
it's uncertain to its certainty equivalent) and sharing the benefits from
increased production?

The key to this puzzle would appear to be asymmetric information between
firms and unions, and in the last few vears a number of papers have developed
dynamic models of bargaining in which firms have better information about
their profitability than workers (see, e.g., Fudenberg-Levine-Tirole (1985),
Sobel-Takahashi (1983), Cramton (1984), Grossman-Perry (1985)). In such
models delay to agreement is a screening device. Profitable firms lose more
from a strike than unprofitable firms and hence will settle early for high
wages, while unprofitable firms will be prepared to delay agreement until
wages fall. The reason that the parties cannot do better by avoiding the
strike and sharing the gains from increased production is that there is no way
for an unprofitable firm to "prove" that it's unprofitable except by going
through a costly strike.

While these asymmetric information bargaining models seem at first sight
to provide a good basis for a theorv of strikes, their adequacy has recently
been challenged in a provocztive paper by Gul-Sonnenschein-wilson (1¢85) (see
2lso Gul-Sonnenschein (1985)). GSW claim that delay is obtained in these

models only by assuming that there zre significant intervals between

bargaining times. GSW argue that if, as seems reasonzblie, <th arties can

o
‘g

bargain freguently, tThe equilibrium amount of delay to agreement will be very



The reason for this is essentially that given (as is assumed in this
literature) that the parties cannot commit themselves to future bargaining
strategies, once the profitable firms have settled early, it will not be in
the interest of the workers and remaining firms to drag out the bargaining --
instead they will quickly reach an agreement at a lower price. Anticipating
this early reduction in price, however, the profitable firms will prefer to
walt and the use of delay as a screening mechanism breaks down. As a
consequence, equilibrium has the property that all firms settle "qdickly" at a
"low" price and there are essentially no strikes. (This result is closely
related to the Coase conjecture for a durable good moncpolist, formalizations
of which can be found in Bulow (1982) and Stokey (1982); note that, if as is
commonly assumed, the union makes all the offers, the union would like to
commit itself not to bargain frequently. Such commitment is assumed to be
impossible, however.)

The GSW observation has consequences far beyond the theory of strikes.
Any theory which tries to explain inefficiency as a consequence of screening
is potentially at risk. For example, take the Rothschild-Stiglitz-Wilson
model of insurance (Rothschild-Stiglitz (1976), Wilson (1977)). There, in a
separating equilibrium, low risk customers distinguish themselves from high
risk customers by buying partial insurance at a low premium; while high risk
customers buy full insurance a2t a high premium. In a dynamic context,
however, as soon as the low risk customers have revealed themselves, it will
be in an insurance company's intersst to increase their coverage to full
insurance, with the premium remaining relaztively low. Anticipating this,
however, the high risk tvpes will wait to buy full insurance cn favorable
firms, and the separating eguilibrium brezks down.

Ihe sage problem arisss in "hidden informztion" principel-azgent rodels

where managers of vad firms signzl that fact by producing low output o-



employing few workers.1 In a dynamic context this will not be an equilibrium
-- if there are frequent possibilities for recontracting -- since as soon as
the manager has started to produce low output, thus revealing that his firm is
bad, it will be in the interest of the manager and the principal to
renegotiate their contract so that production is at an efficient level for a
bad firm.2 As a result, the optimal contract will have the property that
there will be essentially no ex-post productive inefficiency. This is, of
course, bad in ex-ante terms since it reduces the amount of risk sﬁaring
between the manager and the principal.

In this paper, we suggest a way round the GSW difficulty.3 Our approach
contains two ingredients. The first is the idea that in many union-firm
negotiations it is reasonable to suppose at least a limited delay between
offers. One reason for this has to do with the transaction cost of making
offers. Typically, an offer must be discussed and agreed to by several top
union officials or top executives of the firm. Meetings of such individuals
may be difficult to arrange and it may therefore be quite credible that after
one offer has been made, a new offer will not be forthcoming for a certain
period of time, a matter of days, perhaps.4 (In fact the union and firm may
choose an involved decision-making procedure -- for example, one that requires
that offers be approved by severzl layers of the hierarchy -- precisely with
this purpose in mind.)

Delay may also be present for technological reasons. Suppose that
production is organized in discrete units, e.g. by the day. If an offer is
rejected at 9 p.e., then even if a new offer is made and agreed to guite
guickly, the next day's production ma2y be lost. Given this, the incentive of

a party whos2 0oZfer has just been rej

(13

cted to come back rapidly with a2 better

r is much rsduced; the party may as well wait until close to 9 p.r. the



frequently, the existence of production deadlines can cause effective
intervals between bargaining of some magnitude.

For both these reasons, we believe that in the union-firm context it is
realistic to assume a limited delay between offers (it is difficult to come up
with a number, but, at a very rough guess, one to three days doesn't seem
implausible), rather than to suppose bargaining by the second as in GSW.

One may ask whether a delay of one-three days between offers is enough
by itself to reverse the GSW result and explain the magnitude of strike
activity observed in practice. We will argue in Section 2 that the answer to
this is probably no: strikes are still likely to be too short. This
motivates the inclusion of a second feature in our model. This is the idea
that the cost of a strike amounts to more than just the loss of current
production. A long strike will also quite likely depress a firm's future
profitability, e.g. because the firm loses ground to competitors. We
formalize this by supposing that a strike-bound firm's future profitability
decays (stochastically) over time. Moreover, we assume that this decay
becomes more severe after a certain point, e.g. because the firm faces a
"crunch" when it runs out of inventories. Under these conditions, we show
that it may pay the union (who, we shall suppose, makes all the offers) to
drag out the bargaining until close to the crunch in order to obtain grezter
leverage over the firm. As a consegqguence, we find that strikes of
considerable duration can occur in equilibrium.

The pzper is crzanized as fellows. After presenting the basic model in

in Section 3. Sections 2 and 3 alsoc contein a
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brief discussion of the z2bilityv of the theory we present to explain the data

on strikes. Fipnelly, Section 4 contains concluding remarcks.



2. A Model with Limited Delav Between Offers

We have argued that it seems reasonable to suppose at least some
interval between offers in union-firm bargaining. We shall refer to this
interval as a "day" -- and will interpret it as such in our empirical
discussion -- but, as we have noted, in some circumstances the period may
more realistically be interpreted as two or three days. In other respects,
the model we consider in this section is identical teo that in GSW, which in
turn is based on that in Sobel-Takahashi (1983) and Fudenberg-Leviné-Tirole
(1985).

Consider a union bargaining with a firm. Starting on day one, the union
makes one offer a day, which the firm can accept or reject. The firm is
supposed not to be able to make offers. The union's offers are to sell a
permanent flow of labor (a fixed amount, one unit per day, say) at the daily
price of w. The firm's profitability from using this labor, v, is a random
variable, the realization of which is known to the firm but not to the union.
The union is supposed to know the probability distribution of v, however. The
firm's profitability in the absence of labor is zero. The union has no
outside opportunities, and its objective function is taken to be the net
present value of future wages.

The union and firm discount future profit and wages at the common daily

o

discount factor, &, 0 < & < 1 (given an annuzl interest rate of 10%, &

.99974). We write the firm's daily profitability as s, where v = (s/(1-&8)).

o

To simplify matters, we anzlyze the special case where s can take on only two

values, sH with probebility Ty and sL with probability ﬁL (SH > sL > 0, ﬁH. nL
> 0, Ty T T = 1). The firm and union are supposed to be risk neutrzl.
. o
If the union could commit itself, it is well known that its cptirmzl
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> s., the optimal w* = s which means that a high firm accepts the offer and

L

a low firm rejects it, while if (2) n

H'

<s

L’ the optimal w¥ = sL and both

H °H
types of firms accept. Following most of the literature, however, we shall be
interested in the case where commitment is impossible. This does not affect
the solution in Case 2, but it does alter the Case 1 solution, since it will
be in the union's interest to make a second offer to a low firm, and this will
be anticipated by a high firm. In what follows, we analyze a perfect Bayesian
equilibrium for this case. For the application of this equilibriuﬁ'concept to
the present context, see Fudenberg-Levine-Tirole (1985).

A simple way to calculate the perfect Bayesian equilibrium is as
follows. Given that s is bounded away from zero, it is known that bargaining
will end in finite time. Furthermore the union's last offer must be S, since
if it were higher a low firm would remain and bargaining would continue; while
it never pays the union to make offers below SL' wé therefore consider the
conseguences of bargaining extending for one period, two periods, etc., and
find which case is payoff maximizing for the union.

We shall find that it simplifies the description of equilibrium
considerably if we imagine that the union is bargaining with many firms rather
than just one, and talk loosely about the fraction or number of high cr low
firms acting in a particular way rather than the probability of a particular
firm acting in that wav. The reader should realize, however, that this is an
expository device and that the equilibrium we derive should be interpreted as
2 mixed stretegy one aprpiving to a single firm.

{A) Barcaining Znds in Cne Period

This case is extremely simple. The first and last price is S and so
-
the union's pavoff (in deily terms) is
vV, = s (2.1}



(B) Bargaining Ends in Two Periods

Now the second price is s and a low firm waits for this. The union

LD
will find it optimal to choose the first price so that high firms are just

indifferent between accepting this and waiting for s. in the second period.

L
That is,

S, - W, = 6(sH - ). (2.2{

SL
which vields
w, = (1-8) s, + & s_ . (2.3)

Note that any higher price would result in no firms accepting in the first
period, a situation clearly inferior to (A). On the other hand, the union
would simply be giving money away if it charged a lower price.

It is easy to see that the union benefits if all high firms accept wl
father than waiting and since the high firms are indifferent we suppose that

they follow the union's wishes.

The union's payoff from the two period strategy is therefore

(2.4)

which w2 can rewrite zs



V, > V. <=>mw <1 -5 Py - (2.6)

Note that since we are in Case (1), this condition is automatically satisfied.

(C) Bargaining Ends in Three Periods

In this case, Wg = s and all low firms wait until the third day to

accept. By the same argument as above, the first and second prices, w1 and

w must be such that high firms are indifferent between accepting these

2 ’
That is,

prices and waiting until period 3 for the price SL.

+ ds_, (2.7)

), which yvields w_ = (1—5)5H L

S, - W, = 6(3H - s 2

H 2 L

and

- _ o . L g2 2
s, - w, =38 (sH sL), which yields w, = (1-8 )sH + 43 sy, (2.8)

The union makes most profit if all the high firms accept w However,

1
this is not perfect, since if there are no high firms left when period 2 comes
along, the union will, of course, end the bargaining then with zn offer of Sp-

That is, we will be in Case (B) rather than Case (C). Therefore, for it to be

crecible that the bargaining will extend for three periods, enough high firms
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must be left over to the second psriod to make the

in period 2, the rztio of hign firms to low firms is greater than oo eguel to
- \ 7 ~ Tee o= a - - - e T - o2 — e e e eyyrem e o - - -
!-—p2; = (Cnly tThe rztic mzztisrs Multiplying <ths nunder of high znd low
>
Zirms by 2 constzant Zossnt't affest The relztive rznking of ths 2 pericd



firms must be left over to period 2. The union's payoff is maximized by

having exactly this number left over, which means that (nH - nL(l—pz)) accept

P2
the first offer, wl. It follows that the union's three beriod payoff is
V. = (m, - m (1-p.)) w, + & (1-p.) W, + S°m_ w
3~ TH T LRy Lt P2 ¥ L 3
Py Py
= (1-m.) ((1-8%)s,+8%s ) + &(m. - m ) ((1-8)s, + &s. )
'L WS L LT %L
P2 Pa Pa
2
+ & anL , (2.9)
where Py = 1.
Straightforward manipulation yields
Vo Vp e m By m) =Ps - £550)
sy (17=T1771158))
Pa Py

As one might expect, it only pays the union to continue for three
periods rather than two if there are relatively few low firms or if their
relative profitability (sH/sL) is large (p3 is increasing in (SH/SL))' It is
easy to show that Py < Py and hence if the three period solution is better
for the union than the two period soiution, then it is a2lso better than the
one period solution (by (2.8)).

As noted, we have talked loosely about the "nuzber" of high firms that

W
v
s §
ot
=y
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wherezs, since there is only cne firm, we rezllv m
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computed should be interpreted as a mixed strategy one, with v = (nH -
(nL(l—pz)/pa))/nH being the probability that the high firm accepts W) and (1-

v) being the probability that it accepts W,

(D) Bargaining Ends in n periods

It is straightforward to extend the above argument by iteration to the
case where bargaining ends in n periods. Suppose that we have obtained

VieeeonVp_yand poveupy g0 With py > pp > 0o > pp (above we have done

this for n = 4). To obtain Vn and Py We proceed as follows. First, as

above, the final price wn = SL' while wk. k=1,....,n-1, will be such that a

high firm is indifferent between accepting wk in period k and waiting until sL

in period n. This yields

w o= (1-8"%)s. + 8" % | ke1,....n-1. (2.11)

Secondly, it follows from the definition of Pn-1 that for it to be credible

that bargaining will extend a further (n-1) periods after the first period

has passed, it is necessary that (*) at least nL(l-pn_l) high firms are left

n-1
over to period 2. Note that if this number is left over, not only is Vn-l 2
\% , but also V 2V, fer 21l k < n-2, since < p < p e < .
n-2 n-1 kK °° Pn-1 < Pn-2 © Pp-3 P1
Hence (*) is 2lso a sufficient condition that bargaining extends a further (n-

1) periods. As zbove, the union's pavoff is maximized by having exactlv

T (1-p } high firgs left over.
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The same argument shows that w (1—pn_

to period 4 (so that bargaining continues a further (n-3) periods), etc.

Hence

N A L T A U AL S LU
Pn—l Pn—l Pn—2
n-2 n-1
T e M) T ) My TS T
P2 P1
= (1-m ) w, + &(m - T ) w,_ o+ + Sn_z(n -0 ) w
L__ 1 L L7 e L L7 n-l
Pn-1 Pn-1 Pn-2 Pa Py
.n-1
+ 3 nL wn . (2.12)

Straightforward manipulation yields

) high firms must be left over to

LR=Z
Vo > Voo M < f---ff:---i&l _______________________________________
sy (1 - (1:8) - 8(1-8) - 8% (1-8) - -a"%(1-3))
Pr-1 n-2 Pn-3 n-4 1
= o (2.13)

Morecver, it is eazsy to check that °h < p
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many perlods of bargaining m is optimal for the union. Simply find the m such

that

(Note that the pn's do not depend on w_, ™ _.) For since the p, are decreasing

H L
in n, it follows from (**) that mo< Pr for all k € m and o> Py for all k 2
m+1. Hence, by the definition of Pk' Vm > Vm_1 > .. > V1 and Vm > Vm+1 >
Y .e.. . In other words, V = mgx V.. This establishes
m+2 m k

Proposition 1: It is optimal for the union to choose the m period solution,

5,6

where (**) Prsr <L < Pp

It is important to realize that m stands for the maximum length of
bargaining rather than the actual length. The latter, of course, depends on
the realization of s (but note that a low firm waits until day m to settle).

The next proposition tells us how m varies with the discount factor, &.
It also shows that pn -> 0 as n -> «», which implies that there is a finite
solution to (**).

-

Proposition 2: P is increasing in & for each n. In particular pn(é) < pn(l)

01 q
- £ 5 s 0 e 1 1 = .
= (.L - (SL/S,)} , from which it follows that :%F P 0

Proof: Differentiating (2.13) and rearranging terms vields

n-1

. - ~K=2
dp_ = Z (n-kjé 1 - 1 ;

a0 mmmm_—— -_———
-= k=2 =3
as {1 n-k-1 Pr-k

wnich is peositive sinze o | < 2 The rest of the Proposition follows
: Tn-k-1 Tn-X

A4
el%

oFd 11587 Q.2.D.
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Since P is increasing in &8, higher &8's lead to higher m's satisfying
(**), i.e. to more bargaining. In particular, Proposition 2 implies that the’
greatest potential amount of bargaining, m, which occurs in the limit & -> 1,

is given by the solution to

(1 - (sL/sH))"‘+1 <m < (1 - (sL/sH))m. (2.14)

L

and hence is finite. Note that this provides a simple proof of the Gul-
Sonnenschein-Wilson result for the two point distribution. GSW consider the
limit as the interval between successive bargaining periods tends to zero.
Among other things, this causes & -> 1. Now simply interpret what we have
called a day as a very short period, ot, e.g. a second or a microsecond

Then total bargaining time £ m o t, which tends to zero as at -> 0.

Given (2.14), it is straightforward to obtain upper bounds on the length
of bargaining for a two point distribution. These bounds will in fact be very
close to actual maximum bargaining times, given an annual interest rate of 10%
and a corresponding & t .29974, which is so close to 1. It is clear from the

second inequality in (2.14) that m will be very small unless either w. is very

L

we require m,. <

small or (SH/SL) is quite large. For example, if s, = 2s :

H L’

.031 to get 5 days of bargaining and ﬂL < .001 to get 10 davs. If s, = 3SL'

these conditions are relaxed to m < .132 and =, < .017 respectively. On the
-
other hand, if we fix mo= 1/2, then values cof (s;/s,) equzal] to 5, 13, 25
id -

vield, respectively, 3, @, and 17 deavs of bargaining.
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are not readily available, but those that do exist (see Farber (1978) or
Kennan (1985)) suggest that the mean length of a strike conditional on there
being a strike is of the order of 40 days (another piece of evidence worth
noting is that about 15% of contract negotiations lead to a strike).

Clearly, to get strikes which can last three or four months with a two
point distribution would require either an extremely low value of ﬂL or a very
large value of (SH/SL). Large values of (sH/sL) do not seem very plausible,
however. 1It's one thing to suppose that there's an asymmetry of iﬁformation
between the firm and union about the firm's profitability, but it's quite
another to assume that it's enormous.

On the other hand, while a low value of m_ is consistent with long

L
maximum times of bargaining, it does not by itself imply a substantial
expected duration of bargaining, of the order of 40 days say. To see this,
note that the logic behind (2.12) implies that the expected duration of a

strike, conditional on a strike occurring (i.e. on bargaining extending for

more than one day), D, satisfies:

D = A/B, (2.15)
where
r-2
= T = = @, (&= o &l
A (i-1) ’:S_flﬂzi) %E--f’f:&:l) - TR et
. Pm-l Pm-l-l
LS
3=1-{m, -7 (1-o )| =
H = 1
I TR et = (2.17)
Pr-1 “m-1
. . &
and m is maximum bzrgeining time. Using the eppreximation 2 = (1-(s./s.)) ,
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defining v = (SH/(S )), and simplifying, we obtain

H 5L

< 2 + 1 = 1 + s (2.18)

It follows that D cannot be of the order of 40, even if “L is small, unless

s../s. 1is very large.

H L
In interpreting these results, one should bear in mind that they have
all been obtained for the case of a two point distribution, which may not be
typical.8 Unfortunately, analyzing more general distributions is not easy.
It should be noted, however, that in their study of the uniform distribution,
Grossman-Perry (1985) have obtained somewhat longer bargaining times. If s is

uniformly distributed on [SL’SH]’ where s_. > 0, they find that with (SH/SL) =

L
25, bargaining lasts a maximum of 22 days (in contrast to our finding of 17
davs). Interestingly, they find that more bargaining occurs when the firm can
make alternating offers (so that there is now one offer every half day) -- in
this case bargaining lasts for 33 davs.

Returning to the two point case, we should note that there is one
interpretation of the model under which a high value of (SH/SL) does seem
reasonable. Suppose that the workers have a2 disutility of effort R. Then the
net profit in this activity is (s - R), and the relevant ratio of high
profiteniiity to low profitebility is (sH - R)/(sL
This ratio can, c¢f courss, o2 vary large if s, is clese to R. Hence very

1

- -~ - . - - - - - .. v K - .
rge values of B, and learge e€Xp2gi2l izngtnhis CI sIriXe, zre possibig in tnils

o
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potential delay is unbounded and expected delay in the stationary equilibrium
= 61 days if the annual interest rate is 10% -- see Grossman-Perry (1985).)

There are several difficulties with this interpretation of the model,
however. First, if the firm's net profitability can be very close to zero, we
would expect it in practice to be negative reasonably often, which means that
we should see a significant fraction of strikes leading to closure of the
firm. This appears to be a very rare phenomenon. Secondly, if R represents
outside earning opportunities rather than the utility of leisure, ii is
plausible to suppose that R is only realized when bargaining ceases, e.g. the
workers may have to move to other locations to earn R. But then, with the two
point distribution, there are only two possibilities. Either the workers
would find it profitable to continue bargaining with a firm known to be low or
they wouldn't. In the first case, the opportunity cost is irrelevant (it's
never earned), while in the second the full commitment solution involving no
bargaining delay can be implemented. 1In both cases, delay will be small.
(This argument is very dependent on the two point assumption and may well not
generalize.)

Finally, even if we interpret R as a disutility of labor and take (sL =
R) to be low, so that the model can explain delay, it doesn't seem consistent
with significant variation in accepted wages as a function of strike length.
In fact explaining such variation will be 2 problem even once we move away

from the two point distribution case. To see this, note that in equilibrium

(with the uvnion making 21l the offers), zhe most profitable firm, SH' will be
prepared to accept the first offer, w This firm a2lwavs has the option,

however, of waiting until period n and accepting wn. Eence
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f
b )
v
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which implies, since wn 2 sL ({the lowest conceivable profitability), that

n
Yl_:_fﬁ < (fﬁ - 1) (1 -38). (2.20)
W SL
(Note that it is Sy SL’ not (sH - R}, (sL - R), which appear in the formula.)
With & = .99974, (2.20) tells us that wage variation is at most 10% a year if
sH = 2sL, and at most 20% a year if SH = SSL, both fairly small amounts. To

put it another way, to explain the 140% annual wage decline revealed by
Farber's raw data, we require (SH/SL) 2 15, which seems implausibly large.

As a counterweight to this observation, it should be noted that, once
other explanatory variables for wages, e.g. firm size, are included, it
appears that the residvual wage variation implied by the data is much smaller.
Fudenberg-Levine-Ruud (1984) find that wages decline with strike length at
about 9% a year, while some authors even find that wages increase with strike
length (see Kennan (1985))! Of course, if the latter is the case, it may be
necessary to ditch the standard bargaining model entirely and replace it with
one where the workers have private information.

It is clearly premature to draw any firm conclusions about the standard
bargaining model. However, the above remarks do suggest that it may be
difficult for this model to explain the observed data on strikes, particularly
the delay to agreement. This motivates the study of alternative models; one

such is described in the next section.

(%)



18

3. A Model with Decay

The bargaining model discussed in the last section, along with much of
the bargaining literature following Rubinstein's paper (1982), supposes that a
profitable opportunity which is not taken today will continue to be available
tomorrow and that the only cost of delay is that the identical income stream
will start one period later. This is a strong assumption. In many
circumstances, it seems likely that a firm which experiences a long strike
will find its profitability significantly reduced when the strike ehds. There
are several reasons for this. First, the firm may lose ground to competitors,
and some of this loss may be permanent. For example, customers who cannot
obtain supplies from this firm may switch to another firm, and to the extent
that switching is costly (there may be lock-in effects), this may unot easily
be reversed. This effect is also important for new customers who are choosing
a long-run supplier for the first time. Secondly, competitors may be able to
get ahead on vital investments and innovations, which may put this firm in an
unfavorable position in the future. An example of this is where the
environment is imperfectly competitive and some other firm can make a pre-
emptive move during the strike that puts it at a strategic advantage.
Thirdly, the firm's machinery may depreciate more repidly then usual during a
strike due to lack of use or lack of maintenance. Fineally, even if the firm
can in principle carry out some of the above-named activities while the

workers are on strike, e.g. innovation or mazintenance, it mey find it harder

rh
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nance these activities given the reduction in its cash flow (scme
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the short-term the firm can supply customers out of inventory, and ground
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in investment and innovation activity can be made up later. After a while,
however, inventories run out and the firm may find that it has fallen
irreversibly behind its competitors. In fact it may be reasonable to suppose
that the profitability of a firm facing a strike depreciates sharply after a
while, with the firm facing a "crunch" at a certain point.g

We will assume the existence of a crunch in what follows. It is
convenient to model decay in productive opportunities by supposing that each
period there is some probability that a firm facing a strike experfences
disaster and becomes valueless before the next period; and that with one minus
this probability the firm remains completely intact. (One can imagine that
disaster occurs when a competitor takes a key long-term contract away from the
firm or beats the firm in a crucial marketing decision.) This disaster-no
disaster decay assumption is crude, but it turns out to be easier to handle
analytically than the case of deterministic shrinkage in the firm's
profitability. We suspect that our results are not particularly sensitive to
the exact formalization used.

It is important to emphasize that we suppose that only firms
experiencing a strike are in danger of losing their valuei A firm that
reaches agreement with the union and operates continuously thereafter is
supposed to mezintain its profitability forever at s.

We assume that the probability of a strike-béund firm surviving until
ey ¢ (i.e. maintaining its velue to that day), given that it has already

survived to day (t - 1), is 2 constznt X\ if ©t € T; and another constant 1 < A\

(=]

if t > Here X\ is teken to be veryv clecse to 1, but 1 mey be significently
below 1. In other words the firm experiences a crunch at date T, with

survival being less l1ikzsly zfter that deate.
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Probability of a strike-bound firm surviving to date t

A
1
A
A 0
v
1 2 3

FIGURE 1

As in Section 2, we consider a union bargaining with a firm whoase

profitability s = s, with probability 7, and s. with probability =

H H L But now

L
the firm faces stochastic decay, as described above. We compute the perfect
Bayesian equilibrium under these conditions. Only two possibilities can
arise. The first is that bargeaining ends for sure on or before dav T, while
the second is that it doesn't. (We suppose that if the firm becomes
valueless, this is public information and bargaining ceases at this point

since there are no gains from trade. In what follows, we focus on a firm that

o~

survives. Note that the model of Section 2 is a special case of the present

model with X\ = 1 = 1.)
Pecssibilicv 2 Bzrgaining Znds on or Before Dav T
This possibpility is easily enalyzed zlong the lines of the last section
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that has survived, but has not yet accepted an offer). The prices on days 1,
, h-1 will be such that a high firm is indifferent between accepting then

and waiting until day n. This yields
w =S (3.1)
k=1, ... , n-1. (3.2)

To understand (3.2), note that since the firm is risk neutral it is concerned

only with expected discounted surplus. The probability that it survives to

day n, given that it has survived to day k, is x“ , in which case it receives

discounted surplus of 5n—k (sH - sL) / (1-8); while with one minus this

probability it gets nothing. Let vy = \éd. Then (3.1)-(3.2) can be rewritten

as
w, = (1 - Y N )s., + Y s. , k=1, ..., n. (3.3)

In order to calculate the union's expected payoff from n period

bargaining, Vn' we proceed iterativelyv as in Section 2. Suppose that we have

found that for the union to want bargaining to continue a maximum of k
periods, the ratio of high firms to low firms must be at least (1 - pk): Py

-~ -~ -

for 1 € k £ n-1, where 1

Py > Py > oo > P g Then



B%

n-2 N
1- = = .
(1 pz)nL )N (1 pl)ﬂL)hn_l

Pa Pi

+ 3 A oW . (3.4)

Note thet if (1 - Pn-l)ﬂL high firms refrain from coming to agreement in

period 1, (1 - pn_l)XﬂL of them will survive to period 2 and since XnL low

firms survive, the ratio of high to low firms at the beginning of period 2

-~ - -

will indeed be (i1 - ) & . Similarly if X (1 - ¢ 7. high firms
Pn-1 Pr-1 - 'n-2) L =
=4
‘n-2
refrzin from signing in pericd 2., the ratio of highs to iows in period 3 will
oe (L -2 _): o _, elC.
=L =2
Ciearly the Icrmuliae for V. is exectly the sezre 2s in the previous
secticn, with v = X3 replacing é everywhere. Hszce so is the fcomuls for g
2= 2,3,..(3.3)
Tco futirss cslszcencs, it ois wsslvi T2 neTs thEtT V. Is homogenscus of Zsgres
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in "H' "L' so that we can write

vV =V b1 wo. (3.6)

As in Section 2, the union will choose n = m to satisfy

< . " 7)Y
< ™ P : (3.7)
We assume that the solution to (3.7), m, is less than or equal to T, so that

the crunch is not an effective constraint in Possibility 1:

(A) m<T.

This is a weak assumption for, as we have just seen, smooth decay has the
effect of increasing the discount factor from & to \d, and since ;n is
increasing in the discount factor (Proposition 2), this means that the optimal
value of n, ;, will be no greater than in the no decay case. That is, decay
at the constant rate X\ shortens bargaining. This is hardly surprising given
that lengthy bargaining becomes less profitable when productive opportunities
cen disappear. we will see that the presence of a crunch can dreamatically
change this conclusion.

-

...... Zxtends Bevond Dav T

Possibilitv 2: Zzrgeinin

I

We now turn to the possibility that bargeining extends beyond cay T.

)
ct

is helpful to begin with the case where bargzining extends just past the

cruach to dzte (7-1). In zhis czse, w*—l T while previous prices w,,
%_ arz such thzt high Zirms 2re indifferent betwsen accepting these and
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holding on until (T+1}:

S, — W =x3(sH—wT), etc.

We can rewrite this as

W = (1—YT.kz.’)sH + YT—kzsL. k=1, ... , T, where Y=\3, Z=1nd.

Computation of the union's payoff is a little more difficult when
bargaining extends past the crunch, since the environment is not stationary.
The basic idea of the argument is the same as before, however. We compute the
minimum number of high firms which must be left on day k for it to be credible
that bargaining will continue to day (T+1).

Suppose the economy has reached day T. For the union not to want to end

bargaining then, the number of high firms must be at least S where

C W, =~ STA ms. = (o, + N . )s
p T °M LS. = (g L)y,
- - -
T-1
=V c A T (3.8
1 T L )
7-1
)\ oo
L
The left-hand side of (3.8) gives the union's pzyeoff if the rermzining highs
2ccept on Zz2v T and the lows wzit Till {T-1), while thes right-hand side is the
cx iz - -1
pavoif if bargzining ends on day T with 2 price of s Note thzt \ 7. is
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the number of low firms still around on day T. (0f course, the left-hand side
of (3.8) could exceed the right-hand side, but it will never be in the union's
interest for this to happen.) (3.8) has a unigue solution °T > 0. Note that

so that we can write o, = o,.n , where o

is homogeneous of degree 1 in ™ T L T

°r

is independent of "H' "L'

Now consider day (T-1). For it to be credible that bargaining will

continue two more days, the number of high firms remaining at the beginning of

period (T-1), must be greater than or equal to Sp_q where
2_ T-1 _ - T-2_ T-2
Sr_q SI wT_1+écTwT+5 1PN 'anL—Max{V1 SIZl___ N “L'VZ ?IZE-_ N ﬂL}. (3.9)
T-2 T-2
N N nL N nL

The right-hand side of (3.9) is the union's maximum payoff from avoiding the
crunch and ending the bargaining in one or two days, i.e. on day T-1 or day T.
Since in this case we are in the smooth decay at rate A\ model analyzed in

Possibility 1, we can simply plug in the payoffs V_, V_ from this, with the

1 2
appropriate initial conditions m ' = o nm. ' = XT-zﬂ Since G and G are
H T-1' 'L L 1 2
linear in Sy with coefficient smaller than wT-l' it is easy to see that

(3.9) has a unique solution ¢ > oT/x. Moreover, it is the larger of the

T-1

two solutions obtained bv setting the left-hand side of (3.9) egual to

y T-2 g T-2 . . ~ . ~ .
V. (- T, a , re rely. =4 = ., wher is
1( |BN L V2( IO\ m respectively Again Sy 7.1 7L nere c._,
independent of ﬁH' nL.
T cedure can be pli t brair ; TN o &
The same procedure can be applied to obtein Sr_or Sr_g o, 0

find <. ., we solve
T-K
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K
Ok Orocen*1-k" 10 ka1 T OrapMroker T T (Or70p My
N X N
k+1 T-1
+ 3 n X nosp
i T-k-1 - T-k-1
= Max (V1 SIZE____ \ . V2 ?T:E---- PN "L'
T-k-1 T-k-1
N "L N "L
- T-k-1
o Ve or-k A m ) (3.10)
T-k-1
N "L
where St = 0. In fact, the right-hand side can be simplified a bit when k

is large: we need only consider the first m terms in the max expression,

-

where m is the solution to (3.7). This is because once we have reached day T-
k, given that some high firms will have accepted offers while no low firms

will have, the ratio of high to low firms cannot exceed m,: m But it

H L
follows from Proposition 2 that bargaining will not last more than another m

-

periods. Hence the terms Vj’ j > m, can be ignored.
We have seen how to compute the union's pavoff conditional on bargaining
lasting (T-1) days. In particular, we have found the minimum number of high

o which must remain at the beginning of periocs 1, 2,

or tt+ v O

., T for it to be credible that bargzining will centinue a2 furthesr T,

1,..., 1 davs. Wwe have also szen thzt ¢, = ¢, w_, where ¢ _ is independent of
K X L K
Bewo T o
&l L
re must now compzra this paveif to the paveil, V; (v,s7. )7, , which
correspeads o PossitiliTy 2 Sut this Is esz2sy, since in computing the S
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(T+1). In other words, if m > oy then, by the definition of o) the actual

number of high firms on day 1 exceeds the minimum number necessary for the

union to prefer the (T+1) period solution to the m period one. Hence the

union does indeed prefer the (T+1) period solution in this case. On the other

hand, if m < oy the opposite is the case: the union prefers the m period
solution.

So far we have considered the case where bargaining extends just to day
(T+1). 1In general, of course, the union may wish bargaining to last longer
than this. It is not difficult to show, however, (we sketch a proof below),
that whenever the (T+1) day solution is preferred to the % day one, the union
will choose bargaining to last at least (T+1) days. 1In other words, nH > oy

is a sufficient condition (although perhaps not a necessary one) for extensive

bargaining to occur.

Proposition 3: A sufficient condition for the union to want bargaining to

extend past the crunch, i.e. to at least day (T+1), is that nH > Sy or,

equivalently, that (nH/nL) > o,

Proof (sketch). Suppose m, > o

H Let Vt(c) denote the (maximized) value to

1
the union from bargaining from day t onwards, given the initial (i.e. date t)

condition that the number of remaining high firms is o; 2lso let w_(c) be the

union's first (i.e. cdate t) wage offer (if the union is indifferent between

. o B=dl . .
arly, let V (c) be the

0o
[

several wage ofisrs, choose the biggest). SigEil
value to the unicn of following the (T+1) dav solution, and let the first

o). We will have proved the proposition if we can

know thzt

[14]

show that Vv_(m..) 2 V “ {w,). (hote thzt, given thzt =, > c., %
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Recall that in the (T+1) day solution, the union's offers are

Wy oWoo oo We o with (nH - (cz/x)) high firms accepting Wir Oy = (cs/x)

accepting w ,0,, accepting w and all remaining low firms accepting w

2" T T' T+1°

Suppose the union and firm arrive at day T with °T high firms remaining, but
the union now has the choice to extend bargaining beyond day T+1. Since it is

feasible for the union to have all the high firms accept at WT' this cannot

make the union worse off; furthermore, to the extent that the union does
choose to extend the bargaining beyond (T+1), its day T offer will rise (to

keep the high firms indifferent between accepting now and waiting till

T+1 T+1
> >
\Y (cT) and wT(cT) 2 W (oT

T) - T ).

bargaining terminates). Hence VT(o

Now go back to day (T-1) and suppose that o high firms remain. It is

T-1
certainly feasible for the union to have o = (cT/x) high firms accept its

T+1(
T o

T-1
day (T-1) offer, just as in the (T+1) day solution. Since VT(cT) 2V T),

this would allow the union to do at least as well from day T onwards as in the
(T+1) day solution; furthermore, to keep the high firms indifferent between

accepting at (T-1) and at T, its (T-1) offer would equal (1-Y)sH + YwT (cT) 2

T+1 T+1 . . q
(1 Y)sH + YwT (cT) = wT—l(cT—l)' and so its date (T-1) payvoff would rise or
T+1
>
stay the same. Hence VT-l(OT-l) 2 VT_1 (cT_l).

In addition, this argument shows that, given that the union starts on

day (T-1) with o high firms, there is an optimel strategy for the union

T+1

T-1

which extends bargaining to at least day (T+1) (if V. ., (c. .) > V (e~ ),
wr=al T-1 T-1 -1
every strategy does this, while if vT-l(cT-l) = VEZ; (c~_1), the (T-1) day

solution does). Xence from the condition thzt high firms are indiiferent

between accepting todav and waiting until the end of bargaining, we have

T

-1
) 2 w2 T

Q
]

).

=1

Woop e -1

- . . ..
Porreodins S =P & .
Frogescling 1l TAlS W

Y
-y

-
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T+1(c ) for all t. 1In particular, Vl(nH) > VT+1

> .
and wt(ot) Z W ¢

The basic tradeoff facing the union can be understood as follows. Up to
day T the union is involved in a bargaining game where the effective discount

factor is Y = \8; moreover, if the union terminates bargaining before day T+1,

the union is involved onlyv in this game. By dragging out the bargaining

beyond day T+1, however, the union is able to participate in a second
bargaining game with a lower effective discount factor & = 8. Ceteris
paribus this new game is more attractive for the union (at least over a

certain range of parameters). In particular, if v is close to 1, the payoff

from the first game will be very close to sL (by the Coase conjecture); while
at the other extreme, if I is close to zero (the crunch is very severe), the

union can, in the second game, approach its first-best payoff of n (a high

H °H

firm that is very likely to disappear will pay close to s today even if it

H

knows that the price will fazll to s. tomorrow).

L

So the union must trade off the benefits of participating in this second
game against the costs of waiting until (T+1) for it to start. Proposition 3

tells us that the benefits of waiting outweigh the costs as long eas (ﬂH/ﬂL) >

01.

Since very severe crunches do not seem that realistic, in assessing the

practical significance of the model, we nezed to know whether extensive

1

=

bargeining is liksly even whan 1 is fzirly close 1o Computing o

1

, and so we have resorted T0 a ccmputer

ot

for this. Some resulzis are reported in Tebles 1 znd 2. It is not hard o get

ozsn tTe the union is to

co nothing until the sscond gz2me stzris, i.2. To ma2xs oo olfe-s bzlore day T,
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at day T to offer wT = (I—C)sH + ¢ s, attracting every high firm; and at day

L

(T+1) to terminate the bargaining with the price s_, attracting every low

L
firm. Although suboptimal, this is credible and gives a lower bound to the
union's profit from a (T+1) day strategy. The payoff from this suboptimal

strategy is

T (1) s )+ gmps ) = v (m (1-g)s,ees ) (3.11)

-

which we must compare to V&(nH/nL)n As we have noted, given "reasonable"

L

values of m_, ™ and hence small values of m, the latter will be very close

L H’

to sL. Hence, if

T-1
Y (nH(l—C)sH + zsL) > s (3.12)

L
by more than a little, we can be confident that the union will prefer the
{(T+1) day strategy to the ; day one. Setting Sy = ZSL, = .85, & = .98974,
AN =1, T = 90 days, we find that bargaining will extend to day 81 as long as 1
= (L/é}) < .97. Detailed computations for these parameters given in Table 1,
row 1 support this conclusion, and show that 91 day bargaining will in fact
occur for values of 7n as large as .98, That is, the model can explain
extensive bargaining even when the crunch is quite mild (probability of death
= 1% per "day").

Tables 1 and 2 =lso contain computetions for other parameter velues.
(3.12) suggests that bargaining past the crunch is more likely to occur when

(i) T is smzll; (ii) 1., s /sT is large; (iii) 1 = (/&) is sma2ll (since <the

H TH' L
coeificient of &, s.-w.. s..,, is negztive); (iv) %\ is lzrgs Th=se z2re 211
o 2 n
sncudsine IZ T is small or X\ is izrgs, it is chezp Zor thz union o wzit
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s./s_) 1s large, there are substantial

the crunch are large. Finally, if (nH H/ St

gains from separating the highs from the lows.
(i)-(iii) are confirmed in Table 1. With T=90, sH/sL = 2 and A\ = 1, the

critical value of 1 for extensive bargaining to occur falls from .89 when "H =

< m.). A decrease in

.85 to .977 when w,_ = .75 {(recall that we require o1 H

H

(sH/sL) to 1.5 reduces the critical value of 7 further to .845, while an
increase in T to 120 brings an additional reduction to .795.11

It is noteworthy tﬁat the crunch does not need to be very severe for the
union to want to drag out the bargaining. For all the parameter values in
Table 1, bargaining would last at most three days if 11 = A. But with X\ =1, 17
< .968 and:sH = ZsL, we can get bargaining of 91 or 121 days! Furthermore,
the expected bargaining time conditional on a strike occurring is substantial,
ranging from 58 to 104 days in Table 1.12 13

While we have described a 1% probability of death per period as quite
mild, it must be admitted that such a probability implies a very large
attrition rate over an extended interval of time such as a year (97.5%
probability of death if each period is a day; 71% probability of death if a
period is three days). Note, however, that none of our results would change
if the crunch were temporary rather than permanent. That is, suppose that the
crunch starts on cazy T but is known to last only to day T+k (k 2 1), i.e. the

survival probazbility of the firm reverts to X a2t this date (the idea might be

that there is a criticzl period during which the firm is vulnerazble but that a

firm which weathers this is (relatively) safe therezfter; this will, of
courss, give rise to much lower overall zttrition -ztes). Then it is easy <0
sze thzt I1f (I-1) day bergzining is optimzl when the crunch is permanent, It
will continus to be optimeazl when the crunch is temporary {the (I-1) day
sciuvticn cza still be implemsnted, while lengthier 2zrgzining bscomes less
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parameter values reported in Table 1 (see footnote 11).

It is also worth noting that our results would not change substantially
if the increase in the decay rate from \ to 1 occurred more slowly, i.e. there
was a gradual build-up to the crunch. In particular, the lower bound on the
value of extensive bargaining obtained in (3.11) holds independently of the
process by which the rate of decay reaches 7, and so, as long as the gradual
build-up does not greatly increase the attrition rate of firms before date T,
the trade-off facing the union will remain very much the same. )

In Table 1, the values of n are such that the union is almost
indifferent between extensive and short bargaining (nH is very close to cl).
A consequence is that the probability of a settlement on day 1, Ty T (oz/x).
is quite small. In Table 2 we consider cases where 7, is substantially

H

greater than o, and where the probability of a day 1 settlement is

1
significant. In Figures 2 and 3, we graph the pattern of settlements for a
representative case, corresponding to row 1 of Table 2. The distribution is
strongly trimodal, with the vast majority of settlements by high firms
occurring on days 1 and 980, and settlements of low firms (which are not

graphed), occurring on day 91. The probability of a settlement on days 1, 90

or 91 is of the order of .88, while that of 2 settlement between day 1 and day

oy

80 is about 2.

This trimodal feature is not observed in the data on the distribution of
strikes.14 In fact, the empirical histogram suggests that the frequency of

h a few

ot

-y

strikes is not far from being a decreesing function of time (wi
hiccups). Our model can be mazde consistent with this observation, however, I

we drop our assumption thazt the crunch starts on the same day T for 2all fires.

In particulzr, suppess thet there is 2 distributicen of crunch cdztss in the
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Sy Tyr T M \ are constant across firms). In general, the effect of such a
distribution will be to smoothen out the frequency histogranm. For the one
case which we have studied in detail -- where T is uniformly distributed on
[1,90] -- the overall frequency of strikes can be shown now to be a decreasing
function of time.

As a final observation, it is worth noting that the model can explain
substantial rates of wage decline, as long as 7 is not too close to 1. For
example, when (SH/SL) = 2, = .75, T = 90 and f = .9, the rate of wage
decline is about 44% a year (row 1, Table 2), and this rises to about 75% a
year when T = 120 and i = .8. The wage path is graphed for the former case in
Figure 4.

In conclusion, let us mention some ways in which this work could be
extended. First, a number of theoretical developments are possible. We have
noted that it may be useful to consider the case where different firms have
different crunch times. It may also be interesting to analyze the possibility
that the crunch time is a random variable as of date 1, with the parties
receiving information about its realization as bargaining proceeds. This also
seems likely to smoothen out the bargaining process.

A second theoretical extension is to drop the assumption that the crunch
date is exogenous. We have noted that one reason for an increase in the
firm's rate of decay after a point is that the firm runs out of inventories.
Inventories azre, however, a2 choice varizble for the firm and one might imagine
hei s before a2 strike starts.

r inventori

(]

that firms would <ry to build up

5
[0

!

Introducing 2 strategic role for inventories seems likely to enrich the mocel

It mzy 2lso be worthwhile to ¢rcp the zssumption that rztes of decav are
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higher death rate, if only because even if the latter die, they are likely to
be replaced by other normal opportunities. This suggests that rates of decay
may be higher for profitable firms than for unprofitable firms. Preliminary
investigation indicates that bargaining times will be even longer under this
differential decay hypothesis. The reason is that delay to agreement now has
extra value as a way to screen profitable firms from unprofitable ones. In
fact it now appears that extensive bargaining can occur even if Ty Sy < Sy
i.e. even if the standard model would predict no strikes at all. '

Finally, while we have tried to indicate that the model presented here
is consistent with some of the data on strikes, we have made no attempt to
subject it to a formal test. In future work, it may be desirable to do this,

in the same way that Fudenberg-Levine-Ruud (1984) and Tracy (1983) have

recently tried to test the standard bargaining model.

4. Concluding Remarks

We have shown that in a model where profitable opportunities decay over
time at a nonconstant rate extensive bargaining can occur even if the
intervals between bargaining are quite short. At least two major questions
have not been addressed. First, some empirical work suggests, that, when
other variables are corrected for, wages rise with strike length. This
observation, if it is indeed correct, is not consistent with ; maodel wher

only the firm has private information. It would be interesting to see where
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¢ be extended to explain deiay when the private

Secondly, bargzining models like the one presented here onliy explain
delay curing initizl negotiztions betwssn the union znd the firm They ¢o nox
exrlalin wWhy sirikss occur 2t a later date after the Iirst contract is signed
In other weords they do not tell vs why Zirms and unions do not sign 2 single
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contract lasting to the end of time which, among other things, rules out
future strikes. Transaction costs and contractual incompleteness seem to be
the keys to this, but an analysis of how strikes arise in the presence of

these factors remains to be carried out.
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TABLE 1

Sets of Parameters that Illustrate the Largest Values
of Eta Consistent with Bargaining Until Day T+1

Parameters(#+) Results(*%%)
Sh 51 LI T eta o, Wy Expected Expected Annual %
Duration-1 Duration-2 Wage Change
2 1 .85 .15 20 .990|0.846 1.0330 D7 c D& 57.58 - -13.0
2 1 .75 .25 Q0 .97710.743 1.0461 bb.b? 66.83 -17.9
2 1 .75 .25 120 .9680.737 1.0617 82 .24 89.49 =28 &
1.3 1 .75 .25 20 .845|0.743 1.0873 77.45 77 .94 -32.6
1.5 1 .79 .25 120 .795)0.747 1.1147 103.09 103.96 -41.7

+) Recell that bargaining to day T+1 occurs as long as d; < The.
*#%) Lambda = 1.0 (s0o no deaths before day T+1), Delta = .92997401

“##%) Expected Duration—! is defin=d over the set of types who eventually
s=ttles, excluding those that settle immediately (without etriking)

—»pncbed Duretion—-2 is defined cver all types who don’: settile
immediaetely. The Tirms who di= 2t tims T+! zares ir=est=d a2 1f thsy
ssttlad that cay.
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TABLE @

Illustrate Many

Settlements at Time 1

Parameters(*) Results (%)
Sh S1 LIS U T eta 9, Wy Prob. of a Expected Annual %
Settlement Duration—-2 Wage Change
at time 1
2.0 1 .750 .220 90 .900!0.36677 1.,1208 ©.&EES 80.853 -43.72
2.0 1 .750 .250 120 .850]0.354538 1.1761 0.3%96 108.981 -60.73
1.9 1 .750 .250 <90 .750[0.&64682 1.1337 0.105 B1.773 -47.82
1.5 1 .730 .250 120 .700|0.665315 1.1608 0.086 108.212 ~-56.16
2.0 1 .750 .250 <20 .830(0.32791 1.1697 0.423 83.343 -58.83
2.0 1 .730 .250 120 .800(0.32847 1.2246 0.422 111.291 -74.37
1.5 1 .730 .250 Q0 .£50(0.60358 1.1B25 0.148 83.752 -&£2.60
1.5 1 .750 .250 120 .600[0.62236 1.2092 0.129 110.723 -70.17
(¥) Lambca = 1.0 (so no dsasths cefore dey T-1), Deita = .$5927¢01
(##) Expscted Duratizsn-1 is ceTinsd ovar fhz sst o7 tygpss who sventually
ssttls, =xzluZing thoss that ssttls immsdizitsly (without sIriking
Zxo=cted Durstior—2 1z Zz27irsd Zvaer 211 tyzsEs who Contt o oss=ttlis
immecizc=ly Ths firms who cdie &t <im=2 T+1 ar= trszts2 zs I zhe
gs2tti=sc that Z=avy
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Footnotes

See, for example, the labor contracting model analyzed in Grossman-Hart

(1981).

This idea is explored in a recent paper by Dewatripont (1985):

Other approaches to resolving this problem are possible. First, in some
situations, it may be reasonable to suppose that one party can commit
itself not to make another offer. 1In the insurance case, for example,
an insurance company may be able to convince high risk customers that it
will not lower the price of full coverage in the future by guaranteeing
that if it does so it will offer the same terms to existing customers.
This strategy seems less likely to be available in one-on-one situations
involving a firm and a union or a manager and a principal, where there
aren't many existing customers to "police" the commitment.

Specifically, if a union, say, tries to commit itself not to lower wages
in the future by promising to pay its firm a large penalty if it does
so, then if gains from trade will be lost unless wages are lowered, it
will be in the interest of the firm to release the union from this
promise ex-post. (Eaving the union pay the penalty to a third party
does not solve this problem if the third party can zlso be persuaded to

release the union from the promise ex-post.)

wn
o

condly, even if cozmitmant is impossible, reputation ray

or exarple, it may be credibie to a
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firm that 2 union will not come back with another offer five minutes
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after its first offer has been rejected, since this will hurt the union
in future nepgotiations. Unfortunately, a desire to establish a
reputation is also consistent with many other types of behavior, and so
it may be dangerous to rely too much on this as an explanation of
strikes (or inefficiency). Finally, the GSW "no delay"” result applies
only to one sided asymmetric information models. Delay can arise in
models where workers also have private information -- e.g. about their
opportunity costs. It's unclear at this stage, however, whether a
"plausible” equilibrium with delay can occur when -- as seems realistic
in most situations -- 1it's known in advance that there are certain gains

from trade between the firm and union.

Think of the difficulty of organizing frequent department meetings!
While we have concentrated on behavior along the equilibrium path, it is
straightforward to show that this solution is supported by appropriate

behavior off the equilibrium path.

We ignore the unlikely possibility that w_ = P for some m.

L
To be more specific, if very large values of (sH/sL) occur under
conditions of asvmmetric information, one would also expect to observe
them when there is svmmetric information. 32ut under svmmetric
information, if the union has all the bargaining power, % = s, and soO

the result should be an enormous variation in wages acrcss different

=4

1S, the parcentags

firms. (Even if the union and firm split the surpl

varizticn would b2 enormous.) we do not sesm to obssrve this.
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In reality firms and unions sign limited term contracts (e.g. for three
y;ars in the U.S.) rather than the infinite length contracts supposed
here. This has the effect of reducing the net present value of the
fir@'s profit from (s/(1-8)) to (ks/(1-8)) where k < 1. This does not
aiter any of our results since only the relative net present values of
different firms are important. However, under a more realistic set of
assumptions, where, say, labor has an opportunity cost (see below),
Eargaining times are likely to be reduced.

ﬁ Even when contracts are of limited term, it can be argued that to
the extent that today's contract influences the terms of the next

contract, each contract will have repercussions for the distant future.

Given this, the infinite length contract assumption may actually not be

Y

a bad approximation to reality after all.

s
Wi

1z

(i

Perry, Kramer and Schneider (1982) emphasize that a firm's ability to
mainiain supplies to long-standing customers during a strike has a major
impact on long-run profitability. Perry, Kramer and Schneider are
concerned with firms that continue to operate during a strike, but what
they report provides support for the idea that a firm which cannot
continue production or obtain supplies elsewhere will find its

profitability shrinking rapidly once it runs out of inventories (or is

perceived to be zbout to run out).

Note that a low value of 1 becomes more reesonzble the longer is the
period between successive offers. A death rate of 5% is more plausible

if the period in question is three davs thzn if it is one czv.



11.

12.

13.

44

It is worth mentioning that, for all the parameter values in Tables 1
and 2, we have used the computer to check that the union will want to
terminate bargaining on day (T+1) rather than at a later date; i.e. the

(T+1) day solution really is optimal in these cases.

An issue arises about how to deal with the firms that don't survive
during the bargaining period. Given that their value is zero and the
union's opportunity cost is also zero, the union is indifferent betweeqw
' o (8
settling with them (at a price of zero) and not. Our figures for the
expected strike length conditional on a strike occurring are therefore
reported both for the case where survivors are included and f;r;éﬁe case
where they aren't. (In Tables 1 and 2, A=1 and so deaths occur only on

t 1o N

day T+1.) In fact, as we noted in Section 2, very few strike

~Jo 107

negotiations seem to lead to closure, so perhaps a better assumptiop in
7= pRS PRI
general is that nonsurvivors have a low profitability s, which is
strictly above the union's opportunity cost. Given our assumption that
the "death" of a firm is publically observed, death will be followed
immediately by a settlement at s. Since nonsurviving firms get no

surplus, our calculations of the perfect Bayesian equilibrium are

unaltered by this modification.

As we have noted, the data on strikes yvield a2 smaller conditional
expected bargaining time of around 40 dézvs. Our rssults can easily be
made consistent with this figure, however. Simply suppose that the
empirical distribution of firms is a mixture of two distributions, one
of which is the "high variance" distribution we hazvs considered and the
other of which is a2 "low variance" distribution. Assume furthermore

thzt the union observes which distribution its firm is drawn from. Then
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the low variance distribution will generate short strikes, which Qill
bring the conditional expected bargaining time down. Note also that, in

this way, the overall probability of a strike can be made close to the

empirically observed figure of 15%.

See, for example, the data on part of U.S. manufacturing collected by
Wayne Vroman at the Urban Institute, Washington; Vroman (1981, 1982).
See Reder and Neumann (1980). Reder and Neumann find that firms for
which inventory holding is cheap experience longer strikes, which
aﬁpears to go against what our model would suggest. Note, however,
£hat; as Reder and Neumann recognize, this positive correlation could
;e;ult from the fact that firms which are likely to experience strikes
for other reasons (e.g. because (nH SH/SL) is large) build up

L e, - -~
S T NEE

inventories.
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