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OPTIMAL NEGOTIATION PATTERN
UNDER A REVENUE-INDEXING CONTRACT

SHIK HEO*

This paper studies a model of long-term contracts in which the choice of the ne-
gotiation pattern is endogenized and the nominal wage rate is tied to a share of the
contracting sector’s total revenue. It is shown that a revenue-indexing contract under
certain circumstances may favor a pattern of short-term and synchronized negotia-
tions to enhance macroeconomic performance in the sense of lowering output and
employment fluctuations. Therefore, this finding suggests that Japan and Korea us-
ing a form of revenue-indexing contracts might go through annual and synchronized
wage settlements in the spring time, so called Shunto.

I. INTRODUCTION

Typical models of long-term wage contracts impose a negotiation pattern (i.
e., synchronizing or staggering) and then develop the implications of this particu-
lar structure for the aggregate economy; see, for example, Fischer (1977), Gray
(1976, 1978), and Taylor (1979). Those models fail to explain how contracting se-
ctors choose the timing of wage negotiations. Recent works, however, develop ex-
tended models in which the choice of the negotiation pattern is endogenized; see,
for example, Matsukaw (1986), Ball (1987), and Fethke and Policano (1984,
1986).

Fethke and Policano (1984, 1986) examine the optimality of the negotiation
pattern in an economy where each sector is subject to both aggregate and relative
(sector-specific) shocks. They show under a fixed-wage contract that synchronized
negotiation shortens the contract length and thereby reduces both the degree of
wage inertia and the variability of aggregate output. This indicates that short-ter-
m and synchronized negotiation pattern is optimal in the criterion of aggregate
output variability.

However, they argue that synchronizing might eliminate a cost-reducing exter-
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nality associated with staggering when contracting sectors use the resource cost of
contracting (i. e., a degree of labor market disequilibrium for the contracting sec-
tor plus the negotiation cost) to judge the optimality of the negotiation pattern.!
Specifically, in the presence of relative shocks, staggering reduces the resource
cost of contracting because adjustments made by negotiating sectors transmit be-
neficial employment effects into other sectors that are locked into previously neg-
otiated contracts. Furthermore, staggering reduces the resource costs of contract-
ing by increasing the contract length. These results imply that long-term and sta-
ggered negotiation patterns seem desirable in a decentralized economy subject to
relatively important sector-specific shocks. It helps to explain the persistence of
three-year (i.e., relatively long-term) and staggered contracts in American and
Canadian labor markets where fixed-wage contracts are prevalent and sector-spe-
afic shocks are relatively important.

The purpose of this paper is to determine whether the results of Fethke and
Policano’s model hold even under a revenue-indexing contract in which the nom-
inal wage rate is directly tied to a share of the contracting sector’s total revenue.
This wage contract entails that the nominal wage rate reflects the price move-
ment as well as the sector-specific output movement on economic shocks. This
analysis may help to explain labor market distinctions in economies using a type
of revenue-indexing contracts.

When the revenue-indexing contract is built into the Fethke and Policano
(1984)’s model, the main results of optimal negotiation pattern are as follows.

(1) As in the Fethke and Policano’s model, synchronized negotiation reduces
the degree of wage inertia by decreasing the contract length and thereby lowers
the variation in aggregate output.

(2) In the criterion of the resource cost of contracting, the optimality of the
negotiation pattern depends on the relative importance of aggregate versus rela-
tive shocks that affect the economy. Specifically, synchronizing is optimal in the
presence of aggregate shocks while staggering is optimal in the presence of rela-
tive shocks. In addition, the optimal negotiation pattern in case of full indexation
to the contracting sector’s total revenue is not relevant on the type of economic
shocks.

The result of (1) implies that, even under the revenue-indexing contract, shor-
t-term and synchronized negotiation is optimal for the variability in aggregate
output. The result of (2) suggests that a revenue-indexing type of an economy

! Here the objective function of minimizing the contracting costs is used as the distortions in the
contracting sector’s labor market. By using the concept of general equilibrium, Aizenman and Frenkel
(1985) show that the minimization of the contracting costs of distortions in the labor market is equiv-
alent to maximizing the utility function of the contracting sectors given the technology constraint. This
indicates that it is rational for the contracting sectors to use their contracting costs associated with the
distortions in their labor markets when they determine optimal negotiation patterns.
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subject to relatively important aggregate shocks might choose short-term and
synchronized negotiation to reduce the resource cost of contracting. These findin-
gs may be able to give annual (i. ., relatively short-term) and synchronized wage
settlements in Japanese and Korean labor markets where the bonus system, a
form of revenue-indexing contracts, is prevalent and aggregate shocks rather than
relative shocks are dominate.?

This paper proceeds as follows. The second section introduces the basic
long-term contract model used. In the third sections, we examine the optimal
choice of the negotiation pattern under the two criteria; the resource cost of con-
tracting and the variability of aggregate output. A summary of conclusions is co-
ntained in the final section.

II. THE BASIC MODEL

We adopt Fethke and Policano (1984)’s two sector model in which each sec-
tor is subject to sector-specific shocks and aggregate shocks. Each sector prod-
uces one identical commodity and outputs are sold in a single market. Assume
that capital is fixed and all firms in the ith sector are identical. All variables are
expressed in logarithms.

Output in each sector is represented by

y3=aoln+2a+u:, 0<{ <1 (1)

where ¥;, [, 24, and #, denote, respectively, output for sector z, employment for
sector 7, and a relative productivity shock, and an aggregate productivity (supply)
shock. The relative productivity shock, z., is assumed to sum to zero across the
sectors each period (z), + 2, =0). The relative and aggregate productivity shoc-
ks, 2; and #,, follow independently distributed random walk processes with zero
mean and forecast variance 3£, and ., respectively.

Labor demand and labor supply in each sector are given by

B = _al(wit —-D—u - zit), ay = 1 (2)

l—a

and

2 Some economists argue that synchronized negotiation in Japan originates in labor market institu-
tions and industrial relations. Gordon (1982, p37) points out that the simultaneity of contract negotia-
tions may be partially explained as an attempt by the Japanese trade union movement to compensate
for its basic weakness and fragmentation. And Freeman (1984, p127) states that in Japan the spring
wage offensive occurs because Japanese industrial relations are more centralized at least on the wage
side.
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Li=8wi—p), 650 3)

where w;, is the nominal wage in the ¢th sector and p, is the price level. Labor
demand is derived from the profit-maximization problem of firms in the sth sec-
tor. Labor supply is a positive function of the real wage in the ith sector. For
simplicity, the intercept of the labor demand and supply schedules is set to zero.

The market-clearing value of the nominal wage of sector ¢ is obtained by
equating the demand and supply of labor,

we = pH(1—B)z+u), 08 = aia (1. @)

Substituting eq.(4) into eq.(2) yields the equilibrium level of employment in each
sector,

A

ly= alﬂ(zil+uz)- (5)

Each sector is assumed to have a pool of immobile workers. These workers
sign nominal wage contracts that are indexed to unexpected total revenue move-
ments in contracting sectors. Once wage contracts are signed, employment bec-
omes the labor demand schedule determined. Consequently, workers may be off
their labor supply schedule after contracts are negotiated. Given these assump-
tions, the wage-setting rule of each sector is given by

w, = h7//l\)iz + bR.. R, = (,D: - hpz) + (yzz - hy,,) (6)

where 0, is E(w, | I,), the mathematical expectation of the equilibrium wage

rate conditional on information available at the time of negotiation, =/, b is an
indexing parameter(0 < & <1), and R, is the contracling sector’s total revenue.
For =0, no indexation occurs, for b=1 nominal wages are fully indexed, and for
0 ( b ( 1 nominal wages are partially indexed. The information set, /.. includes
knowledge of the parameters and structure of the economy. Firms and workers
know the structure of the economy and the distributions of all disturbance terms
when wage contracls are signed.

Substitution of eq. (6) into eq. (2) yields the actual employment at time ¢
under the revenue-indexing contract,
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a,(1-5) a,(1—b) a,(1—5)
Ly = _1:|__—b¢_(p1_hpl) + W(uz—huz) + W(zz‘t_hzit)
+ alﬂ(}lul + 424). (7N

Substitution of eq. (7) into eq. (1) provides output for sector ¢, contingent on co-
ntract negotiation at time £ = 4,

__¢1-0b)

Yi = 1+b¢ (P:—hpt) +_%}+_%bgl_(u!_hut) +_%}’__—bgl(zi1_hzit)
+ ¢,8 Gu, + w2a) + (0, + 24), ¢=a'0a1 . ®)

Aggregate demand for the product is given by the simple quantity equation
with constant velocity,

y? =m — P )]

where an aggregate demand shock, 7, follows an independently distributed ran-
dom walk with forecast variance 5. Treatment of m, as an exogenous stochas-
tic process implies that nominal income is exogenous.

. THE PATTERN OF CONTRACT NEGOTIATION

We now turn to examine how each contracting sector under a revenue-index-
ing contract selects its negotiation pattern. Suppose that the choice of the nego-
tiation pattern is endogenized. The optimality of negotiation pattern is respect-
ively analyzed through the two criteria: the resource cost of contracting and the
variability of aggregate output.

3.1 The Criterion of the Resource Cost of Contracting

Each sector negotiates a contract of length 7. The nominal wage for each sec-
tor is set at the beginning of the contract period to equate the expected demand
and supply of labor over the contract interval. The figure below describes the
identification of the information sets on which each contracting sector acts. Arbi-
trarily, let sector 1 negotiate at t=t and next at t=2t, while sector 2 negotiates at
t=a and next at t=a+z. If a=0 or 1, then sector 2 negotiates a contract at the
same time as sector 1 and thus negotiation is synchronized.

. 0<as
a T att 2t ( ¢< 1
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If 0 ¢ a (z, sectors negotiate contracts at different times and the contract inte-
rvals overlap. In this case, negotiation is staggered. When staggered negotiation
occurs, the sector negotiating in the current period acts on information that was
not available to the other sector previously negotiated.

The optimal choice of the negotiation pattern is determined in the sense of a
symmetric noncooperative Nash solution. Given the negotiation date of the other
sector, each contracting sector chooses the contract length (r) and the timing of
its negotiation date (a) so as to minimize the expected resource cost of contract-
ing. This cost consists of the negotiation cost plus the expected cost of inef-
ficiency that occurs whenever employment departs from the equilibrium level.
Then, given the negotiation date of sector 1, the average of these costs for a con-
tract of length 7 for sector 2 is given by

= L) B~ L) de + [ BLALY di) el (10)

where k=(1/a,f. [, and l/; are the actual level of employment given by eq. (7)
and the equilibrium level of employment given by eq. (5), respectively. ¢ is the fi-
xed cost per negotiation. The expression ”E(ly—l?,)'“’ represents the mean-square
discrepancy in employment that depends on the wage rate negotiated at f=a. Si-
milarly, ... H/, —2;)2 is the mean-square discrepancy in employment that depends

on the wage rate negotiated at {=a+r.

Aggregate supply depends on the timing of contract negotiation dates. It is
assumed to be a geometrically weighted average of individual sector outputs. Bas-
ed on the timing of contract negotiation, we derive aggregate supply from eq. (8).
For the interval r < #<{a+r, the expression is given by

s _ ¢1—b) 1+¢ 9l
vt =Gt pot e —fl g o+ )

_@ a-=2 _ ¢ 1=b)

A similar expression for aggregate supply can be obtained over the interval a++
<t{2:

._$0-b) , . 1+4 400
VETIFeg P iqeg 4 20 eg) bt )

ﬁ__l_bl é,.4d-b)
+ S At H S - Bl 2t 2. (1)

The derivation of egs. (11) and (12) is provided in the appendix. Equating aggre-
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gate demand, eq. (9), with aggregate supply, eq. (11), we have the price level for
the interval 1 < {{a+r:

_ 1t o 41-0)
b= 1+¢ m —u,+ 1+¢> (pt+ pz)

T
+ Sy (-0~ B0 +bplCu + ) (13)
Y N )

sigy (1 =) =AU+ 2 — 2.

The price level is a function of .p,, .p,, and the realizations and expectations of
all disturbances. Using the rational expectation’s assumption, the expectation of
price formed at {=a is given by

apl = am't - (1+¢ﬁ)au1 (14)

Substituting eq. (14) into eq. (13) and forming the conditional expectation on in-
formation available at =1, we have

2(+b4) ¢1—b) ¢8(1+4)
e+ A (oot tu,)

Ry 2HGa+B) M T M T D)
- ST - -0 -+bp.2. — 2., (15)

Finally, substituting egs. (14) and (15) into (13), we have the reduced form of the
price level for any period t < ¢t {a+r,

b= -lﬂg‘(mz —-.m) +__2(_1'_+‘_bﬂ_(tm’ -y — (u,~—u)

= TFg 2+4U+b)
(o HQ+88)0+bD) )
2T 4+b) oo
~ HU=0)—d8UXbY) (, - (1448)m (16)

2+4(1+b)

An important implication of eq. (16) is that the price level over the interval r < ¢
{a+t is affected by (.2, —.2,). If contracts are staggered, sector | observes the
current relative shock at time /=t and optimally adjusts its employment and out-
put. This adjustment affects the price level, ..

Similarly, we can obtain the reduced-form for the price level for any period in
the interval g+t < {21,
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B
pz - 1+¢ (Mz n+rWli)+ 2_+_¢ 1+b /2 'mz) (ul [Hru[)
1+ ;ﬁ;’;@“ﬂ@ e "
o103 2+¢5 iéf-(;+b¢) (e 20— .20+ m,—(1+¢8).u.

For sector 2, the discrepancy between equilibrium employment and actual
employment over the interval t < ¢ {a+1 is determined from egs. (7) and (5) and
is given by

1(1 “—b) .
%qw—‘[(ﬁlmp,) o ~a) + (20— .2.)]

N
lit—lil =
- a’lﬂ[(u/ _/lu/)+ (2;‘1—142_‘/)]~ (18)

Using egs. (16) and (14) to form p,—.p, and also the properties of the exogenous
stochastic processes, we have”

Bl =) e (B s + o (L= 8L
(1-8) (1-b)g8) .
“‘“)[ (Framir) ot (bt ) o
(L=b)=pQ+bp) | . _242bp |
H(E ) () o e 1o

Similarly, we obtain the corresponding expression for the period @+t < {27 :

e BL=1)* = () () on+ pror bl d

X (t—(a+1). (20)

¥ Suppose that a stochastic process. X(1), 0 <7< % salisfies the following properties:

(a) X(0) =

{b) An increment, X(t)-X(s), has a normal distribution with mean 0 and variance

o%(t-s) fors < t.

(c) X(t,)-X(t), X(t)-X(1,). -+, X(1,)-X(t,, ) are independent for1, < t. < -t
This process is Brownian motion with parameter ¢, Part (c) means that we assume that X(1+s)-X(s)
is independent of the past; if we know X(s)=x,., then no further knowledge of the values of X(d) for
d{s has any effect on our knowledge of the probability law governing X{t+s)-X(s).
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Substituting egs. (19) and (20) into eq. (10) and integrating the resulting ex-
pression, the average resource cost for a contract of sector 2 is given by

_ Vit V=V )@ —za)

c
where
— 1=56\ - 2 2 [(1—5)"‘.3£1+b¢) 2).2
K—(1+¢>am+/9m+ 1 150 }7
— 2(1—b2 2 2 2 2{1"{‘@) 2 2
V= tgrar ]t 8 [hares o
[ 1+b¢ 2+¢+bg =

The derivation of eq. (21) is provided in the appendix.
3.1.1 Synchronized Negotiation (a=0 or a=1)

In this case, sector 2 and sector | negotiate at the same point in time. First,
differentiating eq. (21) with a=t, we have the optimal contract length

= (_%76; )JZ-, (2)

This reveals that the optimal contract length decreases if there are increases in the
variances, ¢., 0., and o> or the contracting cost decreases. That is, contract len-
gth shortens as the amount of uncertainty impinging on the economy increases.
These results are similar to those obtained by Gray (1978), Fethke and Policano
(1984), and Gray and Kandil (1991).

Under synchronized negotiation, the minimum resource cost of contracting is
given by

4
min ¥ = (2c V)T (23)
3.1.2 Staggered Negotiation (0¢a{t)

In this case, given the negotiation date of sector 1, the timing of contract neg-
otiation dates, a, for sector 2 is endogenous. Differentiating eq. (21) with respect
to a and setting the resulting expression equal to zero, we have a*=1/2. This
implies that the optimal strategy for sector 2 is to negotiate its wage contract at
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the midpoint of sector 1's contract. Substitution of &* into eq. (21) and differen-
tiation of the resulting expression yields

™= | Vf—iﬁv,, >L (24)

where 7** is the optimal contract length under staggered negotiation and it is sat-
isfied with the condition V,—V, > 0.*

Substituting a* and eq. (25) into eq. (21), we have the minimum resource cost
of contracting under staggered negotiation:

min W = [4c/(Vi+ V)T (25)

Not surprisingly, a comparison of eq. (22) and eq. (24) shows that t* { t** If
staggered negotiation is optimal, i. e, V;— V. ) O(relative shocks are dominant),
it indicates that staggering can decrease the average resource cost by increasing
the contract length. Intuitively, under staggering, contracting sectors gain by in-
creasing the contract length in order that they obtain complete information of
current (relative) shocks, because adjustments of negotiating sectors cause ben-
eficial employment effects to other sectors previously negotiated. Therefore. the
contract length under staggered negotiation becomes longer than that under
synchronized negotiation.

3.1.3 The optimality of negotiation pattern

Consider a comparison of eq. (25) with eq. (23). Staggered negotiation will re-
duce the resource cost of contracting whenever V,— V. » 0, that is, when

b ) ok s +] ) po) o

1+¢ (1+b¢)
_20-0) 3. ) 2(+4)
| 2+¢+b¢ Jout 8 5% 74 ] o (26)
1 b¢ 2-+¢-+bg
- L I S 2(V,~V,)
* Second-order conditions for the minimization problem are pye = . >0,
Vi V,—V)a* SWFE oI AW 4V~ V)
ari = % + 1’3 > 0‘ ﬁa ot - Eaﬁr )“ = ‘[2 > 0.

These conditions are satisfied if V,—V, > 0.
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However, if Vi— V;<0, @ becomes zero (or 1) to produce the minimum resource cost of
contracting. Therefore, synchronized negotiation is optimal whenever V;— V;<0.

Consider the inequality (26). Since ¢ ) 0, in the presence of aggregate demand
and/or supply shocks, a5, > 0 andfor o> > 0, inequality (26) can not hold. This
implies that synchronized negotiation is optimal to reduce the resource cost of
contracting for each sector. However, in the presence of relative productivity shoc-
ks, o> > 0, inequality (26) is true. In this case, staggering is optimal to reduce the
resource cost of contracting for each sector. In other words, relative shocks create
an incentive to stagger because negotiation by one sector transmits desirable em-
ployment effects into the other sector previously negotiated.>

When an economy faces both types of shocks at the same time, the optimalit-
y of the negotiation pattern depends on the relative importance of aggregate ver-
sus relative shocks that affect the economy.” As relative shocks weaken, the de-
sirable employment effects become smaller. Thus, if disturbances to the economy
derive primarily from aggregate shocks, the pattern of negotiation should be
synchronized. Notice that, in a case of full indexation to the contracting sector’s
total revenue, i. e., b=1, the pattern of negotiation is not relevant on the type of
economic shocks.

These results suggest that the revenue-indexing type of an economy subject to rel-
atively important aggregate shocks choose short-term and synchronized negotiation to
reduce the resource cost of contracting. These findings may be able to give
economy-wide annual wage settlements in Japanese and Korean labor markets where
the bonus system, a type of revenue-indexing contracts, is prevalent and aggregate
shocks rather than relative shocks are dominate in the economy.”

% Fethke and Policano (1986) show under a fixed wage contract that the role of sector-specific sho-
cks depends on the number of contracting sectors. If there are a few large sectors and firms within a
sector receive the same shocks, then sector-specific shocks create staggered negotiation. That is, by sta-
ggering, adjustment made by the contracting sector has beneficial effects to other sectors that currently
locked into previously negotiated contracts. But, as the number of contracting sectors increases, the
correlation between sector-specific shocks weakens and it becomes less likely that staggered negotiation
will be optimal. This argument can be applied to our model.

% Actually aggregate shocks consist of aggregate demand and productivity shocks. As shown in the
results, both shocks have the same effects on determining the optimality of the negotiation pattern.

"In Japan and Korea, bonuses are paid several times a year. The bonus is usually related to a firm
or industry’s performance, i. e., its profits or revenues. Freeman and Weitzman (1987) and Kim (1988)
argue that bonuses in these countries operate a form of profit or revenue-indexing, The reason for us-
ing a revenue-indexing contract instead of a profit-sharing contract is to avoid our model’s complexity.
The results on both cases are consistent.

8 In fact, it is not easy to obtain the quantitative estimation of each type of economic shocks for a
source of macroeconomic variability. Therefore, our conclusion is based on the fact that Japanese and
Korean economies are prone to accommodate relatively aggregate shocks than sector-specific shocks.
Actually, the changes of real activity in these economies have been considerably affected by common
domestic and external shocks, e. g., fiscal and monetary shocks, and import price shocks.
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3.2 The Criterion of the Variability of Aggregate Output

Negotiation patterns can affect the aggregate variability of output. Here, it is
shown under a revenue-indexing contract that short-term and synchronized nego-
tiation patterns enhance aggregate stability.

Using egs. (11), (14), (15), and (16), aggregate output for the interval 1 <t {a
+1 is given by

1464 (0 +_Jﬂ7,0i_ Cm,—.)

= (mz—am/) + 1+¢ 2+¢ 1+b
— Ay — Q)+ 0+48)1+b4) _
(u, —.u) T4 +b) (u, —.u)
- HUZEEBBUEI) (2 2) ~ 1+ 481, @)

A similar expression can be developed for the interval a+7 < {2t :

= (m,—rm,) +———¢L _’__‘1_1—%

1+¢ 2+4(1+0b)

_(ut _{Z+ru1) - (1+¢)2‘*__(;—(+1_ﬁf9b))(1+b¢) (,,qu_, _.Mf)

¢(1—b)—¢B8(1+bg)
2‘+“¢(1+b) (k=20 — +¢,6’)M, (28)

The variation in aggregate output is measured by the mean-square discrep-
ancy between actual aggregate output and the equilibrium level of output, y,— ..

In the case of staggered negotiation, the average of contracting costs in the cri-
terion of aggregate output variability is given by

O = %"{V-T El(yz 1) dt + [1+ E(y, ) dt + ¢!

_ B (B,—2B.)@"—ar) I (29)
2 T T

where

[ 2o+ 686> 0 and
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B, = [2+¢+b¢] +[2+¢+b¢ | *ot

e <o @70

The derivation of eq. (29) is provided in appendix. The expectation operator E,
indicates, for the interval t <{<{a-+t, that sector 2’s wage is based on infor-
mation available at #=a, while sector 1’s wage is based on information available
at =t. Similarly, for the interval a+1 < £<{ 21, E, indicates that sector 2’s wage
is based on information available f=a-+r.

3.2.1 The optimality of the negotiation pattern

From eq. (29), if the contract length is optimally determined, the minimum
costs of contracting under each negotiation are given by

i
min ®" = (2 Bc)? and

1
min & = [4c/(B+2 B))° if B—~2B > 0.

Notice that the optimal contract length under each negotiation pattern can be
obtained as in the derivation of the previous section, and the optimal contract len-
gth under synchronized negotiation is shorter than that under staggered nego-
tiation; 7* { t**. By comparing the minimum costs of contracting under each neg-
otiation, we know that the variation of aggregate output under synchronized neg-
otiation is less than that under staggered negotiation. It indicates that short-term
and synchronized negotiation under revenue-indexing contracts enhances aggre-
gate stability from both aggregate and relative shocks because synchronizing red-
uces the contract length and, thus, the inertia of the wage rate. This result helps
to explain that the labor market of countries such as Japan and Korea, where
bonus payments, a revenue-indexing type of contracts, are prevalent, may flavor
annual (i. e., relatively short-term) and synchronized wage settlements in the spr-
ing time to foster macroeconomic efficiency.

N. SUMMARY AND CONCLUSIONS

This paper introduced a model of long-term contracts in which the choice of
the negotiation pattern is endogenized and wage contracts follow revenue-index-
ing payments, and then examined the optimal pattern of contract negotiation.

Main results are as follows. First, synchronized negotiation under the rev-
enue-indexing contract reduces the degree of wage inertia by decreasing the con-
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tract length and thus lowers the variation in aggregate output. Second, in the cri-
terion of the resource cost of contracting, the decision of contracting sectors dep-
ends on the relative importance of aggregate versus relative shocks that affect the
economy. Specifically, synchronized negotiation is optimal in the presence of ag-
gregate shocks while staggered negotiation pattern is optimal in the presence of
relative shocks. And in a case of full indexation to the contracting sector's total
revenue, the optimality of the negotiation pattern does not depend on the type of
economic shocks.

These results suggest that revenue-indexing contracts under certain conditions
may favor a pattern of short-term and synchronized negotiations, and that they
may enhance macroeconomic performance in the sense of lowering output and
employment fluctuations. As shown in the Fethke and Policano model, a
fixed-wage type of decentralized economies like the United State and Canada
may be characterized by long-term and staggered contracts. However, a
revenue-indexing type of centralized economies like Japan and Korea may choose
short-term and synchronized negotiation patterns. These phenomena show in
actual labor markets on these countries; the United States and Canada follow a
type of staggered pattern with a three year periodicity, and Japan and Korea use
annually economy-wide wage contracts in the spring time. Therefore, we con-
clude that the wage negotiation pattern of these countries is indeed efficiently de-
termined by economic reasons.

APPENDIX

A. Derivation of (11) and (12)
Based on the timing of negotiation dates, we derive aggregate supply for the
interval T < ¢{a+r. Using the assumption that z, + z,=0, aggregate supply is

given by
V= Syt
=u,+ (_g_) [(pt—rp/)+(uz_ruz)+(zu"v2u)]
+ (—g_)[(pt—apz)""(uz*aut)+(2:/_uz‘:z)]

= ¢[p,+u[——%'(rp,+ap,)—%—(,u,+L,u,)+%(rzr_,,+,,zg,)]+u,.

Similarly, aggregate supply for the interval a+1 < ¢ (2t can be obtained by

ytg = ut‘*’(‘% )[(Pr‘ﬁr)"’(%—,M:)+(le—zzlz)]
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+ (% )[(pt'—a+rpt)+(ut—a+rul)+(221_a+r222)] .
= ¢[P:+u: _—%_(a+rpt+zpt) —%(a+zul+rut)+%(r‘zﬂ —a+r221)]+ul .
B. Derivation of (21)

Substituting egs. (19) and (20) into eq. (10) and integrating the resulting ex-
pression, the average resource cost for a contract of sector 2 is given by

¥, = R (W -0+ Vile—a)dt + [, W —(a+o)dti+o).

Calculating this, we have eq. (21):

Vit

2
- Watox+ ato] +5

Y, = %— [ X@zif_)_ - Vilat+o)+ Vilr —ala+1) -

+Vii'~Vft—ar+ Viler) — Vilat)

2 2
VL, NmV)@-w) .
= (5 )+ : + <.

C. Derivation of eq. (29)
From egs. (1) and (5), we have the equilibrium level of output :

=1 + 68 u. (eh)
Using egs. (27), (28), and (C. 1), we can obtain ¢:
o =L (7 (B-0+BG—a)t

+ [5. (Bt —(at+o)+Blat0) -t} + =

Calculating this, we have eq. (29):

d= [ ﬁ?lL—Blt(a+r)+&(t—a)(a+r) - Bér
+ Bv—Bl{t—a)t + B (gr) - B(a+1)2t +B.a(27)
Blla+z)

- -——-2——-——Bl(a+t)2 — Bala+1) ] +%

- Bit + (BI_ZBE)(aZ_aT) +£_
2 T 1
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