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A b stra ct

Over the seventies the union wage prem ium  expanded as im ports rose. Subse

quently, the union wage gap has fallen. T h is  paper exam ines the effect of im ports 

on unionized labor m arkets where feedback from  the union wage rate to im ports is 

introduced. Specifically, higher union wages make domestic firms less com petitive  

and encourage additional im ports. T h e  model suggests that reductions in  barriers to 

trade, such as occurred in the late sixties and mid-seventies, decrease the union wage 

gap and increase im ports in  the long run. In  the short run the union m ay increase  

wages while the opportunities exist, knowing that its long term  options are lim ited.
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1  I n t r o d u c t i o n

From  the late sixties throughout the seventies and early eighties, im ports m ade signif

icant advances into m arkets that were previously dominated by dom estic producers. 

For exam ple, im ports accounted for 13.7% of dom estic steel sales in 1969 but by 1982 

had risen to almost 22% of the m arket. Even  more striking is the decline in m arket 

share of domestic automobile m anufacturers from  88.5% in 1969 to 72.1% in 1982. 

T h is  phenomenon of rising im ports was not uniform ly distributed across industries. 

A s noted by Dom owitz, H ubbard, and Petersen (1986), m arkets that are character

ized by high concentration ratios appear to be the ones most affected. Because unions 

are most concentrated in industries having high price-cost m argins, it would appear 

that unionized labor m arkets have been disproportionately affected by the increase  

in  foreign com petition .1

How have unions adjusted to the growth in im ports? Union density reached its 

peak in 1954 w ith over 36% of nonagricultural employment and around 27% of the  

labor force claim ing m embership. Since then, the proportion unionized has fallen  

steadily in  every year w ith  the exceptions of 1956, ’58, ’70, and ’77. B y  1980 union  

m em bership as a proportion of the labor force had fallen to less than 22% and has 

declined even further since then. Changes in industria l com position are responsible 

for a significant part of the decline in unionization. In  1956 the core union industries 

of m anufacturing, construction, m ining, and transportation and public utilities ac

counted for over 40% of nonagricultural em ploym ent, but declined to about 28% by 

1980. However, Neum ann and R issm an (1984) showed that w ithin-industry declines 

in  union m em bership account for a larger share of the total drop in union density  

than inter-industry movements.

Union wage patterns seem also to have changed significantly over this tim e period. 

Estim ates of the ratio of average union wages to average nonunion wages, reproduced
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from R issm an  (1988), are shown in F igu re  1 for the aggregate economy and for m an

ufacturing and nonm anufacturing industries separately. Between 1958 and the late  

sixties or early seventies the union wage prem ium  drifted downwards. However, at 

about the same tim e that im ports began their expansion, the union/nonunion wage 

differential began to rise and continued to grow until about 1982. According to R iss

m an, between 1969 and 1982 the aggregate union wage gap expanded by between  

14% and 17%. T h e  m anufacturing union wage prem ium  rose over the same period by 

between 3.0% and 12.6% while the nonm anufacturing wage gap increased by 17.0%  

to 29.5% . Johnson (1982) estim ated the union wage prem ium  increased roughly 14%  

between 1969 and 1979 while Lew is (1986) found the union wage differential rose 

about 7% over the same period. A dditional evicence of an increasing union wage 

gap is found in Ashenfelter (1979), Moore and R aisian  (1983), Freem an (1986), and  

Linnem an and W achter (1986). Pencavel and Hartsog (1984) report the opposite 

result.

T h e  Bureau of Lab o r S tatistics’ quarterly Em ploym ent Cost Index provides ad

ditional inform ation regarding movements in  the union/nonunion wage differential 

since 1982. T h e  data show that the union wage gap continued to rise until 1983 and  

dropped precip itously thereafter for the aggregate economy and for m anufacturing  

and nonm anufacturing industries. B y  the third quarter of 1988, the aggregate union  

wage gap was 7% lower than it was in 1982 and even lower than it was in  1976, the  

first year for which data are available. T h e  m anufacturing and nonm anufacturing  

union wage prem ium  fell 5.3% and 7.6% respectively over this tim e period.

In  models of union wage and employment determ ination such as analyzed in D u n 

lop (1944) and C artte r (1959), the firm  unilaterally  sets the level of employment so 

as to m axim ize profit each period given the union wage rate. T h e  union in turn is 

assum ed to know the param eters of the firm ’s problem  and selects the point on the  

derived demand schedule for labor that m axim izes some objective function having
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em ployment and wages as its arguments. A n  exogenous increase in im ports causes an 

inw ard shift in the labor dem and curve facing the union. Assum ing that both wages 

and employment are “norm al” goods according to the union’s preference ordering, the 

effect of rising im ports would be to lower both the optim al union wage rate and level 

of em ploym ent. B y  dem anding additional wage increases, as seems to have occurred  

in  the seventies and early eighties, the decline in union employment is reinforced as 

employment decreases along the negatively sloped labor dem and schedule.

W h y unions should choose to raise wages when confronted w ith apparently per

manent changes in their employment opportunities is not im m ediately obvious. O ne  

possib ility is that unions are not able to adapt quickly to a changing economic environ

ment because of long term  contracting. According to this hypothesis, the higher union  

wages over this period are attributab le to built-in inertia. A lthough such an explana

tion m ay have some m erit in describing the short run behavior of the union/nonunion  

wage differential over the business cycle where disturbances are generally of short 

duration, it is unsatisfactroy in  explaining the long term  nature of the process. Since 

union wages are typ ica lly  negotiated in three year intervals, it is doubtful that a pe

riod of expansion in  the wage prem ium  lasting over ten years can be explained by 

adjustm ent lags.

A n  alternative explanation of the rise in the union/nonunion wage differential re

lies on an insider-outsider model of union mem bership such as found in G rossm an  

(1983), Lindbeck and Snower (1988), and Neum ann (1988). A s em ployment op

portunities in  unionized industries are eroded by im ports, the com position of union  

m em bership shifts towards those individuals that prefer higher wage prem ium s over 

em ployment. Specifically, as less senior workers leave the union in response to perm a

nent shifts in labor dem and, the age of the m edian worker rises. T h e  optim al union  

wage rate increases in  response to workers’ shorter tim e horizons. T h e  hypothesis 

resolves the increase in the union wage gap and concurrent decline in union m em ber
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ship during the seventies and early eighties. However, it fails to explain w hy union  

m em bership declined steadily between 1958 and 1968 w hile the union wage differen

tia l exhibited a downward drift. Furtherm ore, since the theory relies on adverse shifts 

in  em ployment opportunities, it does not address why the union wage prem ium  rose 

sharp ly in nonm anufacturing as well as m anufacturing industries. F in a lly , it does not 

explain the more recent decline in the union/nonunion wage differential.

Edw ard s and Sw aim  (1986) suggested a D arw in ian  survival-of-the-fittest expla

nation for the increase in the union wage prem ium  over the seventies that is sim ilar  

to the insider-outsider model in that it relies on com positional shifts. According to 

their hypothesis, com petitive pressures in trad itionally  unionized product m arkets 

caused m any weaker unions to disappear, leaving only those that were m ost capable  

of sustaining large wage increases. T h e  average union wage rate rose as the industria l 

com position of unionism  changed. T h e  same criticism s apply here as in the previous 

explanation.

Law rence and Law rence (1985) sought to explain the expansion in the union wage 

prem ium  by considering how capital stocks adjust to perm anent declines in  product 

demand. T h e y  argued that im ports reduce the wage elasticity of dem and for labor 

in  the short run as substitution possiblities between labor and existing cap ital stocks 

are reduced. In  term s of the labor demand curve equilibrium  model, im ports do 

not sim ply shift the labor demand curve laterally, but also m ake it steeper in  the  

short run. Over tim e, however, capital stocks adjust so that the labor dem and curve  

eventually becomes more elastic.

T h e  argument articu lated by Law rence and Law rence relies upon very specific 

assum ptions about the effect of perm anent changes in product demand upon the  

elasticity  of substitution between labor and capital. Th e  novel part of their analysis  

is that the union’s response to changes in dem and conditions depends upon whether 

the union perceives these shifts as tem porary or perm anent phenomena. T h e  theory
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explains the rise of relative union wages over the seventies and fall in  the union  

wage prem ium  in the eighties. However, the model fails to explain why union wage 

differentials rose in nonm anufacturing industries where product dem and was actu a lly  

increasing over this tim e period. It is difficult to believe that the sam e putty-clay  

technology affecting cap ital movements that drives their m odel is at work in  the  

nonm anufacturing sector as well.

Typ ica lly , im ports are modeled as being exogenously determined. For exam ple, 

in  Law rence and Law rence, im ports are sim ply treated as a shift param eter affecting 

the labor demand schedule. T h e  direction of causality runs from im ports to wages 

and employment. A lternatively, it has been suggested by Abernathy, H arbour, and  

Henn (1981) and Gom ez-Ibanez and H arrison (1982) among others that higher wage 

prem ium s cause a reduction in the international com petitiveness of dom estic firms. 

In  this case the direction of causality runs from wages to im ports. According to 

th is hypothesis, im port penetration is most likely to occur in  industries that are at 

a com petitive disadvantage. Because unions raise wages above perfectly com petitive  

levels, domestic firm s are not able to compete w ith  lower cost foreign producers. T h e  

greater is the degree of wage distortion introduced by unions, the larger is the cost 

disadvantage of dom estic firm s in the maxket. Im ports w ill be attracted precisely to 

those industries having high unionization rates and, thus, high wages.

T h e  model presented in the following sections follows Law rence and Law rence  

in  that it distinguishes between tem porary and perm anent shifts in  product dem and. 

However, unlike Law rence and Law rence who rely upon a two-factor model to generate  

increasing union wages when im ports rise, the same results are generated here in  

a m odel in  which production depends upon a single labor input. Feedback from  

union wages to im ports is introduced. A s a result of this feedback, when faced 

w ith a perm anent reduction in product demand, the choice of the union wage rate  

affects the adjustm ent path of im ports and employment to the new equilibrium . T h e
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model enables us to analyze the joint determ ination of union wages, em ploym ent, and  

im ports. In  addition, the model has broader applicability. T h e  theory is relevant to 

any occasion in which the union’s product m arket is threatened by increased nonunion  

com petition, e.g. deregulation. T h e  model is applied here specifically to the case 

of im ports because the rise in im ports and increase in the union/nonunion wage 

differential that have been observed are coincident.

Changes in the environment governing international trade such as quotas, tariffs, 

and transportation costs affect the long run com petitive position of dom estic m an

ufacturers. For exam ple, a reduction in trade protectionism  is likely to increase the  

flow of im ports in the long run. How im ports adjust over tim e to the new equilib

rium  w ill be determined by the reaction of labor unions to the change. T h e  union  

can attem pt to stem  the flow of im ports by reducing its wage dem ands and boosting  

the com petitive position of domestic producers. A lthough the union m aintains em 

ployment opportunities by following such a policy, it does so at the cost of foregoing 

above-com petitive wages for its members. A lternatively, the union m ay ignore the  

long run consequences of its wage policy and continue to dem and the full m onopoly 

wage rate. A s a result of its high wage policy, the union encourages future im ports 

that continue to erode the union’s employment opportunities. If  this continues in

definitely, the union essentially prices itself out of the m arket. T h e  union is likely to 

follow a strategy somewhere in between the two extremes. It is this trade-off between 

wages in the short run and m arket share in  the long run that determines the optim al 

union wage path and the paths of im ports and employment to the new steady state .2

W h y did the union/nonunion wage differential rise over the seventies and collapse 

in  the eighties? In the late sixties and again in the mid-seventies tariffs were reduced 

on m any traded item s as the Kennedy and Tokyo Rounds of the trade negotiations 

took effect. T h is  easing of trade restrictions effectively reduced the lim it wage, i.e. 

that wage rate at w hich foreign producers are indifferent to expanding into dom estic

6

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



m arkets. T h e  long run effect of lower tariffs is to increase the am ount of im ports 

and reduce the level of employment. In  addition, the steady state union/nonunion  

wage differential falls as the union wage rate approaches the lim it wage. T h e  m odel 

suggests that the rising union wage prem ium  over the seventies was the result of 

optim al short term  adjustm ents to the new steady state. Unions were aware that 

their future opportunities were more lim ited as a result of the change in trade policy. 

T h e y  sim ply chose to increase wages w hile the opportunities for doing so existed. T h e  

model predicts that in  the short run, the union wage gap m ay increase in response to 

reductions in  trade barriers w hile in the long run the wage differential declines.

T h e  rem ainder of this paper consists of three sections. In  Section 2 a static m odel 

is presented in which there is no feedback from union wages to im ports. Im ports  

affect only the product price. T h e  model is expanded in Section 3 to analyze the case 

of feedback from union wages to im ports. Im ports are assum ed to grow at a rate  

proportional to the difference between union wages and the wage rate that would 

make foreign producers indifferent to entering the product m arket. A n  exam ple is 

given in which labor dem and is assumed to be linear and workers are risk  neutral. 

Conclusions are contained in Section 4.

2  T h e  S t a t i c  M o d e l

In  this section a sim ple m odel of union wage and employment determ ination is an

alyzed in which im ports are introduced v ia  their effect upon m arket supply. T h e  

model is a variant of the labor dem and curve equilbrium  models of Dunlop (1944) 

and C a rtte r  (1959). T h e  union unilaterally  sets the wage rate while the firm  chooses 

the level of employment so as to m axim ize profits given the wage. T h e  union knows 

the param eters of the firm ’s problem and effectively selects the point on the firm ’s 

labor dem and schedule that m axim izes the union’s u tility .3
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T h e  industry  faces a downward sloping demand curve for the good, although an  

ind ividual firm  cannot singly affect the product price. To ta l supply of the good to 

the industry  is the sum  of domestic supply and foreign supply. Im ports are assum ed  

to be an increasing function of the product price. In  equilibrium  the product price  

is determined by the intersection of the total supply and dem and curves. T h e  effect 

of an exogenous increase in im ports is straightforward. A s the supply of im ports 

rises, the total supply curve shifts outwards. Because the product demand curve is 

negatively sloped, the equilibrium  price falls. Let pirn)  be the nonnegative product 

price which is a decreasing function of im ports, m , so that p'(m ) <  0. Furtherm ore, 

assum e that p"{m )  <  0, i.e. the product demand curve is convex to the origin.

T h e  firm  acts as both a price- and wage-taker, choosing the level of em ploym ent 

so as to m axim ize profits given the level of im ports. T h e  profits of the firm  are given 

by p ( m ) f ( L )  — w L  where f ( L ) is the production function of the firm , L  is the level 

of em ploym ent, and w  is the wage rate. T h e  usual assum ptions are made about the  

production function, i.e. f ( L )  >  0 and f " ( L ) <  0. Let L  =  L ( w ,  m) be the labor 

dem and schedule that solves the firm ’s m axim ization problem. Lab o r dem and is a 

decreasing function of the union wage rate. T h e  effect of an increase in im ports is 

found by solving for the com parative statics:

L m( w ,m )
d L ( w , m)

dm
p’( m ) f ( L )

p (m ) f " ( L )
(1)

which is evaluated at the optim um . Because the product price is decreasing in im 

ports, an exogenous increase in im ports causes the labor demand curve to shift in 

wards.

Following Lazear (1983), the union’s problem  is to m axim ize the expected u tility  

of the representative union member subject to the constraint that the wage and  

employment com bination are on the firm ’s labor demand curve. There are M  union
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mem bers, L  of whom  are employed in unionized jobs and receive a wage of w  w ith  

associated utility  u(w).  T h e  rem aining M  — L  members recive an alternative wage 

w a which can be thought of as the nonunion wage rate or the m onetary equivalent of 

the opportunity cost of a union job. It is assum ed that u'(x)  > 0 and u"(x)  <  0. For 

the purposes of th is m odel, the existence of feedback from the union wage rate to the  

alternative wage is unim portant. For this reason wa is assum ed to be a constant.

T h e  union’s problem  is equivalent to solving:

m ax [u(iu) — u(w a)]L (w , m). (2)

T h e  optim al wage rate, w*, is the solution to the following first order condition:

u '(w *)L(w *  ,m )  +  [u(u;*) — u(w a) ]L w(w *, m )  =  0. (3)

T h e  effect of an increase in im ports on the union wage rate is, in  general, am biguous, 

depending upon the relative income and substitution effects. A n  increase in the  

level of im ports not only shifts the labor dem and curve inwards (incom e effect) but 

also changes the slope of the labor demand curve (substitution effect). T h e  effect of 

im ports on the optim al union wage rate is given by:

dw* _  - [ u ' { w ) L m +  (u(u>) -  u(w a) ) L wm]
dm [u"(w )L  +  2u '(w )L w +  (u(w ) -  u(w a) ) L ww]

where the expression is evaluated at w*. Assum ing that f " ( L )  <  0, it follows that 

L ww( w ,m ) <  0. T h e  second order condition for the union’s m axim ization problem  

holds so that the denom inator of Equation  (4) is unam biguously negative. T h e  num er

ator of the expression is the sum  of the income and substitution effects respectively. 

T h e  first term  in the expression, i.e. the income effect, is negative. It  can be shown 

that given f " \ L ) < 0, then L U)m( w ,m ) < 0 so that the substitution effect is also
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negative. A n  increase in im ports not only shifts the labor dem and schedule inwards 

but also makes it flatter, thereby ensuring that an increase in im ports reduces the  

equilibrium  union wage rate.

3  F e e d b a c k  f r o m  U n i o n  W a g e s  t o  I m p o r t s

In  th is section feedback from union wages to im ports is introduced. U nions raise  

wages above the level that would occur in  a com petitive equilibrium . T h e  distortion  

introduced places dom estic unionized firm s at a com petitive disadvantage since pro

duction costs are increased. Foreign producers, who face lower labor costs, ceteris 

paribus, are drawn to the domestic product m arket as opportunities for additional 

profits develop. T h e  effect of introducing such feedback is to link  current union wage 

policy w ith  future employment opportunities, thereby adding a dynam ic element to 

the union’s optim ization problem .4

T h e  union can affect the rate of growth of im ports through its wage policy. B y  

charging a lower wage rate, domestic producers become more com petitive so that 

entry into the dom estic m arket by foreigners is less attractive. B y  increasing wage 

dem ands, the union actually  encourages more rapid growth of im ports as dom estic 

production costs rise relative to foreign production costs. Let

m =  k(w  — tD) (5)

describe this tradeoff between union wages and the rate of growth of im ports where, 

as before, m is im ports. T h e  notation x signifies the tim e derivative of a:; w  is 

the union wage rate; w  is the lim it wage, i.e. the domestic wage at w hich foreign 

producers have no incentive to either enter or leave the dom estic product m arket; 

and k >  0 is a param eter reflecting the speed w ith which foreigners respond to labor
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cost differentials. For w > w, the rate of growth of im ports is positive w hile im ports 

fall for w < w. For w =  w, im ports rem ain constant.

T h e  introduction of this feedback from union wages to im port growth alters the  

nature of the problem  facing the union from a static to a dynam ic one. In  the  

static model developed in Section 2, a perm anent decline in im ports shifted the labor 

dem and curve facing the union inwards. T h e  union sim ply selects a point on the new  

labor dem and schedule. T h e  union’s problem  is more com plicated in the expanded  

model where feedback is perm itted since im ports essentially become endogenous. T h e  

union can effectively choose the appropriate level of im ports by m anipulating the wage 

that it charges domestic m anufacturers. For example, the union could keep a ll im ports  

out of the m arket by charging a wage rate equal to the lim it wage. B y  following such  

a strategy, however, the union foregoes higher wages in order to m aintain  m arket 

share. Another alternative is for the union to charge a wage rate that is higher than  

the lim it wage indefinitely. T h e  union gains in  terms of wages but continuously loses 

employment opportunities until the dom estic producer disappears entirely. T h e  union  

m ust somehow balance the short term  benefits of higher wages against the long term  

losses in  employment opportunities that occur as a result of having above-com petitive  

wages.

T h e  union’s problem is to m axim ize the discounted u tility  flow of the representa

tive union mem ber over an infinite tim e horizon subject to the constraint that im port 

growth is governed by the expression found in equation (5) and the in itia l level of 

im ports at tim e 0 is mo. T h e  union solves:

m ax f£° [u(w(t)) — u(w a)\L (w (t) ,m (t ))e ~ rtdt (6)

s.t. m  =  k(w — w )

m (0) =  m 0,
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where w (t)  is the union wage rate at tim e t and r  is the discount rate. A s before, w a 

is the exogenous alternative wage rate; L ( w ( t ) ,m ( t ) ) is labor dem and at tim e t w hich  

depends upon the current wage rate and level of im ports. It was shown in Section 2 

that L w( w ,m ) < 0 and L m(w ,m )  < 0. G iven  that f ' " ( L ) < 0, then L ww( w ,m ) <  0 

and L wm(w ,rn)  < 0. Furtherm ore, since p"(m ) <  0, it follows that L mm(w, m )  <  0 .5

T h e  current value H am iltonian for this problem  is given by:

7{  =  [u(ic(t)) — ua] L ( w ( t ) ,m ( t )) +  p (t )k (w (t)  — w ), (7)

where u a =  u (w a). T h e  costate variable, p(t) ,  is the shadow price of an additional unit 

of im ports at tim e t and is necessarily negative. T h e  first term  in  the H am ilton ian  is 

the instantaneous u tility  flow from current wages and employment. T h e  second term  

reflects the effect of current wages on future utility.

T h e  optim al union wage rate in the expanded model is lower than in the case 

where feedback from  union wages to im ports is not present. T h e  reason for this 

is straightforward: In  the model presented in Section 2 the union’s action had no 

effect upon im ports so that no trade-off existed between current wages and future  

employment opportunities. In  the current model where feedback is perm itted, the  

union considers the effect of its actions on the future and, therefore, tem pers its wage 

dem ands to reflect this trade-off. To see this, solve the first order conditions for 

the above m axim ization problem for p*(t)  where the superscript now denotes the  

optim al trajectory. Specifically,

»/.s _  [u '(w *)L(w *, m*) +  (u(w*)  -  u a) L w(w *,m *)]
M W -  k

Since the costate variable is negative, the bracketed term  in the above expression is 

strictly  positive. However, from equation (3) in the basic model w ithout feedback,
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the optim izing union sets the bracketed expression equal to zero. Because of the 

concavity of the un ion ’s u tility  function in w, the result holds.

T h e  solution to the union’s problem  w ith  feedback can be expressed as a two 

equation system  of first order differential equations in  m  and w. L inearizing  the 

equations of motion about the steady state wage rate, w, and level of im ports, m 3, 

gives the following:
w 

m

where

^ __ f r[u L m T  (w ua)Lto)7i] "h k L mm{u wtt)
— I  u " L  +  2 u 'L w +  (u — ua) L ww

( w  =  w , m  =  m s)

r  b 

k 0

w  — w  

m  — m„
(8)

T h e  phase diagram  shown in F igure 2 is useful in  analyzing the movement of this  

system  about the steady state. From  equation (8), the m  =  0 locus is horizontal at 

w =  w  and the w =  0 locus is negatively sloped. If the system  is in itia lly  on the  

m  =  0 locus and the wage rate rises, then im ports must also rise. S im ilarly , if in it ia lly  

the system  is on the w =  0 locus and im ports rise, then wages must increase. T h e  two 

loci effectively divide the m  — w  plane into four distinct regions. Regions I  and I I I  

are characterized by divergent paths. A n y  tra jectory  entering or starting in  Region  

I  ( I I I )  has both the wage rate and level of im ports increasing (decreasing) w ithout 

bound. These trajectories cannot be optim al since they both im ply ever increasing  

disutility  after some point. T h e  solution is a saddlepoint. T h e  optim al path m ust lie 

along the eigenvector as depicted in regions I I  and IV .

T h e  optim al strategy for the union to follow depends upon the in itia l level of 

im ports. For mo less than the steady state level of im ports, the union charges a wage 

rate that exceeds the lim it wage, gradually lowering it over tim e to w. A s the wage
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rate falls, im ports increase. Conversely, for ra0 greater than the steady state level of 

im ports, the union sets the wage rate below the lim it wage so as to drive out im ports. 

O ver tim e the wage rate gradually rises to w .

T h e  param eter k is the speed w ith which foreigners respond to labor cost differ

entials. One might expect that the greater is k , the larger is im p orts’ share of the  

m arket in steady state equilibrium . However, the opposite occurs: Increases in k 

cause the steady state level of im ports to fall as the w =  0 locus shifts to the left. 

T h e  intuition is that the union balances current income against future em ploym ent 

opportunities. T h e  more quickly foreign producers respond to cost differentials, the  

less opportunity there is for future union employment. T h e  union responds optim ally  

by dropping the union wage rate to w more rapidly. In  some sense, k can be thought 

of as reflecting the ability  of the union to m aintain  its m arket share. Lower values of 

k im p ly that the union is less powerful.

T h e  effect of an increase in the discount rate, r , on the steady state level of im 

ports is straightforward. A n  increase in r  causes the union to more heavily discount 

the future. A s a result, relatively less weight is put on future employment opportuni

ties and relatively more weight is put on current wages in the union’s m axim ization  

problem. B y  choosing higher wages in the short run, the union’s steady state m arket 

share falls. In  term s of the phase diagram , an increase in r  has no effect upon the 

ra =  0 locus but shifts the w =  0 locus to the right.

T h e  lim it wage is determined by transportation costs and other artificia l and n atu 

ral barriers to entry into the domestic product m arket. T h e  greater are these barriers  

to entry, the higher is the lim it wage. T h e  alternative wage rate, wa, can be thought 

of as the exogenous nonunion wage and, therefore, w — wa is the union/nonunion  

wage differential. T h e  steady state union wage prem ium  depends upon the relative  

m agnitudes of w and w a. For w > wa, the long run union/nonunion wage prem ium  

is positive and equal to w — wa. Union members would obviously not work for less
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than the alternative wage so that for w <  wa the steady state union wage gap is 0. 

W hen the strict inequality holds, foreign firms capture the entire m arket.

T h e  lim it wage reflects the union’s ab ility  to m aintain  above-com petitive wages. 

A s the lim it wage increases, the growth rate of im ports slows, given the union wage 

rate. A n  increase in the lim it wage unam biguously causes the steady state level of 

im ports to fa ll as the m  =  0 locus shifts upwards and the w  =  0 locus reinforces 

th is effect by shifting inwards. T h e  effect of changes in the lim it wage on the level 

of employment is ambiguous. Since im ports are reduced, more production occurs 

dom estically and employment tends to rise. However, offsetting this som ewhat, the  

steady state union wage rate is now higher and has the opposite effect on employm ent.

In  the late sixties, the Kennedy Round of the trade negotiations took effect in  

which tariffs were reduced by approxim ately 35% on average and some 50% in indus

tries that were not exem pt. Again in the m id-sevenites, the Tokyo Round (1973-1979) 

further reduced trade restrictions by focusing on the reduction of nontariff barriers to 

trade. T h e  Em it wage is defined as the wage rate that would induce no foreign entry  

into or exit from  the domestic product m arket. B y  relaxing trade restrictions over 

this tim e period, the lim it wage was effectively reduced. T h e  long run effect of this  

policy, as noted above, is to reduce the union/nonunion wage differential, assum ing  

w >  w a, and to increase the level of im ports. However, the short run effect is unclear: 

If  unions are aware that their future opportunities are circum scribed by a more open 

trade policy, they m ay optim ally choose to increase the wage rate in  the short run. 

T h e  result depends upon how the w =  0 locus shifts relative to the m  =  0 locus. 

T h u s, the im m ediate effect of a reduction in barriers to entry m ay be to increase 

the union/nonunion wage differential, as was observed over this tim e period, while  

the long term  effect is to reduce it. According to this hypothesis, the increase in the  

union wage gap between 1969 and 1982 was the result of an optim al union decision  

to reap economic rents while the opportunities for doing so existed. A s these oppor
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tunities were reduced or elim inated over tim e, the union/nonunion wage differential 

fell, thereby explaining the behavior of the union wage gap since 1982.

T h e  following exam ple w ith linear labor demand curves and risk  neutral w ork

ers illustrates how reductions in barriers to trade affect union wage dynam ics. L e t  

L ( w , m ) =  a  — fiw — 7 m  be the labor demand curve facing the union. A ssum ing  

union mem bers to be risk  neutral, the union’s optim al control problem  can be easily  

solved for the equations of motion for wages and im ports:

w r

1

w
+

— T ( a-f j3 W a +  k { W — W a )

2 p
m k 0 m —kw

T h e  solution to the above system  of differential equations is:

w (t ) =  ceAt +  w (9)

m (t)  =  c(A — r ) — eXt +  m s, (10)

where

r i a  +  Qwa — 2 Qw) — k(w  — w a)
m s =  — -------------------------- i----------------------

r 7

C  =  (m 0 — m s)
r 7

2/?(A - r)

A =  -
1/2'

T h e  effect of a decrease in the lim it wage on the optim al union wage tra jecto ry  

is depicted in F igu re  3. In itia lly , the economy is in  steady state equilibrium  at point
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A  w ith  union wages equal to the lim it wage, w0, and im ports of m so- Changes in  the  

lim it wage have two opposing effects upon the optim al wage path. F irs t , as w  falls, 

the m =  0 locus shifts downward to w x as shown by the dotted line. T h e  im m ediate  

im pact is to decrease the union wage rate. However, offsetting this effect som ewhat, 

a decrease in the lim it wage also shifts the tv =  0 locus outwards. T h e  effect of this 

change is to increase the union wage rate in  the short run. T h e  short run response of 

union wages to a decrease in  the lim it wage depends upon the relative shifts of these  

two curves. T h e  more responsive is the w  =  0 locus to changes in the lim it wage, the  

more likely it is that as the lim it wage falls, the union wage rate in itia lly  rises. T h e  

new steady state equilibrium  is shown at point B  w ith wages equal to w x and im ports 

of m a i .

A nalytica lly , the effect of a decline in the lim it wage can be found by differentiating  

equation (9) w ith  respect to w. Specifically,

9w{t) (2pr + k) xt

dw  2/?(A — r) ( 1 1 )

T h e  first term  in the above expression reflects the effect of the lim it wage on the  

m  =  0 locus w hile the second term  reflects the shift in the w  =  0 that occurs. SinceA  

is negative, the second term  is negative and its m agnitude is decreasing over tim e .6 

A s t —> oo, the wage rate falls by an amount equal to the decrease in  the lim it wage.

Under w hat circum stances w ill an fall in the lim it wage in itia lly  increase the 

optim al union wage rate? F igure 4 depicts the solution to dw (Q )/dw  <  0 in  k/f3 — 7  

space. For a given discount rate, r ,  those values of the param eters lying in the  

region below the dotted line solve the inequality. Th u s, for a given response of labor 

dem and to changes in im ports, 7 , a decrease in the lim it wage is more likely to cause  

a short term  rise in  the union wage rate, the greater is the responsiveness of foreign 

producers to labor cost differentials relative to the slope of the labor dem and curve
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(k//3). Ceteris paribus, the union wage rate is less likely to increase in the short 

run as the lim it wage falls, the larger is the discount rate. In  the extrem e where the  

discount rate approaches oo, as long as 7  is less than unity, the in itia l response of the 

union wage rate is to increase as w falls.

4  C o n c l u s i o n s

T h e  union/nonunion wage differential rose steadily over the period from  1969 through  

1982 in both m anufacturing and nonm anufacturing industries. Since then, the union  

wage gap appears to have fallen signficantly. T h e  model presented here attem pts to 

explain these recent union wage developments in a dynam ic model in  w hich there  

exists feedback from  union wages to im ports. T h e  model suggests that as trade  

barriers were lifted in the sixties and again in  the mid-seventies, unions responded  

optim ally to their more lim ited future opportunities by increasing wages in  the short 

term . T h e  theory predicts that over tim e the union/nonunion wage differential w ill 

fall.

T h e  model is broadly consistent w ith  the stylized facts concerning relative union  

wage movements and im ports. Because changes in tariffs and quotas have been im ple

mented at different tim es for various item s, a satisfactory test of the theory requires 

the use of panel data. Unlike Law rence and Law rence (1985) the m odel does not 

rely on restrictive assum ptions regarding the nature of the cap ita l stock in unionized  

industries. Furtherm ore, the theory has the additional benefit of being more broadly  

applicable than to the issue of im ports alone, e.g. deregulation. T h e  novel aspect of 

the m odel is the introduction of dynam ic elements that shifts the focus of the un ion ’s 

problem  to consideration of permanent  versus temporary changes in  the term s of trade  

and short run  versus long run  tradeoffs.

T h e  analysis has em phasized the jo int determ ination of union wages and im ports.
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It  has been exp licitly  assumed that the union cannot affect the responsiveness of 

foreigners to cost differentials or non-wage barriers to entry. Th ese  sim plifications 

m ake the model tractable and provide some interesting insights. However, a richer  

theory m ust consider how the union m ay influence both w and k. For exam ple, since 

the lim it wage depends upon trade restrictions, unions m ay be able to affect it through  

the po litical procss. T h e  recent discussions in  Congress regarding the “unfair” trade  

practices of the Japanese suggest that unions m ay be attem pting to influence the  

lim it wage indirectly  through the po litical arena.

Im ports have been assum ed to shift the labor demand curve inwards so that the  

employment opportunities facing dom estic unionized workers are reduced. It  has 

been explicitly  assumed that unions are unable to organize foreign workers because  

of geographical and political boundaries. However, one possible option avialable  

to the union that has been ignored in the analysis is for the union to encourage 

jo int ventures between domestic and foreign producers, such as has occurred in the  

autom obile industry. In  this way unions m ay be able to m aintain  em ployment and  

m em bership without substantial cuts in  wages.
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E n d n o t e s

1 . See W eiss (1966) for a discussion of unionism  and industry  concentration.

2. Th ere  are close parallels between the model as form ulated here and the lim it 

pricing model of G askins (1971).

3. It  is a well-known fact that the solution to the labor dem and curve equilibrium  

model is not Pareto optim al. A lternative models of the bargaining process such as the  

contract curve equilibrium  model proposed by M cD onald  and Solow (1981) do not 

suffer from this criticism . However, w ithout a specific theory as to how the equilibrium  

wage and employment com bination is selected the model has little  predictive content.

4. T h e  autom obile industry provides a ready illustration . A bernathy, H arbour, 

and Henn (1981) estim ated that lower Japanese auto costs were due p rim arily  to 

differences in  com pensation between U .S . and Japanese m anufacturers. These lower 

costs were translated into lower prices and higher profit m argins for the Japanese who  

rap id ly  increased their m arket share.

5. T h e  interested reader m ay find the detailed solution to th is m axim ization  

problem  in the A ppendix.

6. T h is  points to an apparent error in  G askins (1971) where he claim s that in  the  

case of linear product demand curves, the effect of an increase in the lim it price is 

to unam biguously lower the optim al price path of the dom inant firm  under threat of 

entry. A  more accurate statement is that d (p (t ) — p)/dp  < 0, i.e. that the difference 

between the optim al price trajectory and the steady state price decreases w ith  the  

lim it price.
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A p p e n d i x  A

The necessary conditions to the programming problem found in equation (6) axe found by 

applying the Pontryagin maximum principle. Thus, there exists a such that:

/i*(f) = rn*(t) -  [«(«>*(<)) -  ua]L m(w*(t), m *(t)) (A .l)

lim fi*(t)e~Tt =  0
t —+oo

u'(w*(t))L(w*(t),m *(t))  + [u(u;*(t)) -  Ua\Lw(w*(t),m*(t))  + fi*(t)k = 0 (A .2)

m*(t) — k(w*(t) — w) (A .3)

where the superscript denotes the optimal trajectory. The continuity and concavity of 

[u(w) — ua]L(w, m) in w assures the existence of at least one optimal path providing that 

the wage rate and imports are contained in compact sets.

Taking the time derivative of equation (A .2) and substituting the appropriate expres

sions from equations (A .l)  and (A.3) gives a two equation system of first order differential 

equations:

—r(ufL  + ( u -  Uq)Lw) + k L m[ul(w -  w) -  (u -  ua)] + (u -  ua)(w -  w )k L wm]
[u L  ”1“ 2U Lyj  ~h (u

(A .4)

m = k(w — w). (A .5)

The two equations generate a family of trajectories in the m — w plane. The transversality 

condition and initial condition can be used to determine which of the various paths is 

optimal.

In steady state equilibrium both w and m are equal to zero. From equation (A .5) this 

implies that the steady state wage rate equals w. Substituting the steady state wage rate 

into the expression for the w = 0 locus gives:

0 = r[u '(w )L(w , ms) + (u(w) -  ua) L w(w, ra5)] + k L m(w , m s)(u(w) -  ua) (A .6)
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where ms is the steady state equilibrium level of imports.

The characteristic equation for the system found in equation (8) is:

A2 — r A — kb = 0

with solutions:
r ( r 2 + kb)1/2

=  7T ±  -------- X-------- (A .7)

Since both b and k are positive, it follows that one of the eigenvalues is strictly positive 

and greater than the discount rate, say Ai, and the other strictly negative, A2. Thus, the 

equilibrium is a saddlepoint. The optimal path, if it exists, must lie within regions I I  and 

IV  of the phase plane shown in Figure 2. Th is path necessarily satisfies the transvarsality 

condition. The transversality condition requires that:

lim [u'{w*)L(w*,m*)  + (u(w*) -  ua) L w(w*, m *)]^  _  Q
t—► 00 k

(A .8)

Since the path converges to the steady state w and m which are bounded, the condition 

holds because the expression is dominated by the negative exponential as t —> 00.

The comparative statics on imports and employment are found by differentiating the 

expression in equation (A .6) with respect to the various model parameters. Specifically,

dms _________________________________ - L m(w ,m s)[u(w) -  ua]_______________________________ <
dk r[u'(w)Lm(w, ms) + (u(w ) -  ua) L wm(w, m s)] + k L mm(w, m s)[u(tD) -  ua] ~

d L s
~dk

L m(w, ms)
dms
~dk

> 0

dms _________________________ [u'(w)L(w, ms) + L w(w, ms)(u(w ) -  ua)]____________________
dr r[u'(w )Lm(w, m s) + (u(w ) -  ua) L wm(w, ms)] + k L mm(w,rns){u(w) -  ua]

d L s
dr

/ _ > dm $
l (tt7,TOs)-^ — <  0

2 2

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



dma  ___________________ [rLw(w,m s) +  kLm(w,ms)]u'(wa)_____________________
dwa r [u \ w )L m{w ,m s) + (u (w )~  ua) L wm(w ,m s)] + k L mm(w,rns)[u(w) -  u0]

d L s . _ . d m s
-—  = L m ( w , m s)-—  < 0 
d w a d w a

dms { T̂ U L “I- 2u L%u “f* (u 'U'a'jL-ww] ^ ^ a ]  kL̂ ny, }
dw r[u\w)Lm(w , ras) +  (w(u>) -  wa)Xti/m(ii;, m5)] +  kLmm(w , ra5)[w(u)) -  wa]

d L s _ , _ x r / - \ dms > ^
—  =  X ^ (^ ,m s) +  Xm(w ,ras)-^-r-<0

dm s dX5 

dmo dmo

The comparative dynamics are in general more difficult to analyze. However, examina

tion of the slope of the trajectory in the m — w phase plane offers some insight. The slope 

of any path is given by:

dw
dm

w
m

(A .9)
- r ( u ' L  + (u -  Ug)Lw) + k L m[u'(w -  w) -  (u -  ua)\ + k L wm(w -  w)(u  -  ua) 

- k ( w  -  w)[u"L  + 2u 'L w + ( u -  ua) L ww]

By differentiating the above expression with respect to the various parameters of the model, 

we can find how the slope of the trajectory changes with the different parameters and 

attempt to draw conclusions about the comparative dynamics by arguing from the phase 

plane.

For example, differentiating equation (A.9) with respect to k gives:

_d_ f  d w \  _ ___________ - r [ u fL  + (u -  ua) L w\___________
dk \dm  J  k2(w — w)[u"L  + 2ufL w + (u — ua) L ww\ * (A .10)

Since the costate variable is negative, the numerator of the above expression is negative 

and the sign of the derivative is given by the sign of w — w. Suppose that w is greater than 

the limit wage. From equation (A .10), it follows that the old and new trajectories cannot
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intersect. If  they did intersect, then the new path must move above the old as the slope 

decreases. No such path could converge to the new equilibrium point since it would by 

necessity imply that the trajectory moved into region I. Therefore, the new trajectory must 

initially lie below the old so that an increase in the responsiveness of foreign producers to 

the current labor cost differential causes the optimal wage path to be lowered in the short 

run. There is no long run effect on wages.

Comparative dynamics results for the other parameters of the model can be found by 

differentiating equation (A.9) with respect to r, wa, and w:

d f  dw\ _  [ufL +  (u — ua)Lw]
dr \dm) k(w — w)[unL +  2u'Lw + (u — ua)Lww]

d f  d w \  _  

dwa \  dm J

y> (u>a){[u L  ”|- 2u Lyj^{vLid k Lm ) ru  LLww k{w L  ~f~ 2u Lw^)Lwm u ^] j-
—k(w  — w)[u” L  -f 2u 'L w -f (u -  ua) L ww]2

d (  d w \ _  r[u'L  + (u -  ua) L w\ + k L m(u -  ua) 
dw \ d m j  k(w  — w)2[uNL  + 2ufL w + (u — ua) L ww] ’

From the above expressions, the effect of an increase in the discount rate is to increase 

the wage rate in the short run. Again, there is no long run effect on the union wage. The  

effect of an increase in the alternative wage rate is ambiguous. However, if the curvature 

of the labor demand schedule is not too great and if L wm «  0, then the short term effect 

of an increase in wa is to raise the optimal wage rate. Without making some additional 

simplifying assumptions, the immediate impact of an increase in the limit wage on the 

optimal wage trajectory cannot be determined.
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The following lists papers developed in recent years by the Bank’s research staff. Copies of those 
materials that are currently available can be obtained by contacting the Public Information Center 
(312) 322-5111.

Working Paper Series— A  series of research studies on regional economic issues relating to the Sev
enth Federal Reserve District, and on financial and economic topics.

Regional Economic Issues

♦WP-82-1 Donna Craig Vandenbrink “The Effects of Usury Ceilings: 
the Economic Evidence,” 1982

•*WP-82-2 David R. Allardice “Small Issue Industrial Revenue Bond 
Financing in the Seventh Federal 
Reserve District,” 1982

WP-83-1 William A. Testa “Natural Gas Policy and the Midwest 
Region,” 1983
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WP-87-3 Alenka S. Giese 
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“Industrial R & D  An Analysis of the 
Chicago Area”

WP-89-1 William A. Testa “Metro Area Growth from 1976 to 1985: 
Theory and Evidence”

WP-89-2 William A. Testa 
Natalie A. Davila

“Unemployment Insurance: A  State 
Economic Development Perspective”

WP-89-3 Alenka S. Giese “A Window of Opportunity Opens for 
Regional Economic Analysis: BEA Release 
Gross State Product Data”

WP-89-4 Philip R. Israilevich 
William A. Testa

“Determining Manufacturing Output 
for States and Regions”

WP-89-5 Alenka S.Geise “The Opening of Midwest Manufacturing 
to Foreign Companies: The Influx of 
Foreign Direct Investment”

WP-89-6 Alenka S. Giese 
Robert H. Schnorbus

“A New Approach to Regional Capital Stock 
Estimation: Measurement and 
Performance”
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WP-89-7 William A. Testa “Why has Illinois Manufacturing FaBen 
Behind the Region?”

WP-89-8 Alenka S. Giese 
William A. Testa

“Regional Specialization and Technology 
in Manufacturing”

WP-89-9 Christopher Erceg 
Philip R. Israilevich 
Robert H. Schnorbus

“Theory and Evidence of Two Competitive 
Price Mechanisms for Steel”

WP-89-10 David R. Allardice 
William A. Testa

“Regional Energy Costs and Business 
Siting Decisions: An Illinois Perspective”

Issues in Financial Regulation

WP-89-11 Douglas D. EvanofT 
Philip R. Israilevich 
Randall C. Merris

“Technical Change, Regulation, and Economies 
of Scale for Large Commercial Banks:
An Application of a Modified Version 
of Shepard’s Lemma”

WP-89-12 Douglas D. Evanoff “Reserve Account Management Behavior: 
Impact of the Reserve Accounting Scheme 
and Carry Forward Provision”

WP-89-14 George G. Kaufman “Are Some Banks too Large to Fail? 
Myth and Reality”

WP-89-16 Ramon P. De Gennaro 
James T. Moser

“Variability and Stationarity of Term 
Premia”

WP-89-17 Thomas Mondschean “A  Model of Borrowing and Lending 
with Fixed and Variable Interest Rates”

WP-89-18 Charles W. Calomiris “Do "Vulnerable" Economies Need Deposit
Insurance?: Lessons from the U.S. 
Agricultural Boom and Bust of the 1920s”

Macro Economic Issues

WP-89-13 David A. Aschauer “Back of the G-7 Pack: Public Investment and 
Productivity Growth in the Group of Seven”

WP-89-15 Kenneth N. Kuttner “Monetary and Non-Monetary Sources 
of Inflation: An Error Correction Analysis”

WP-89-19 Ellen R. Rissman “Trade Policy and Union Wage Dynamics”

WP-89-20 Bruce C. Petersen 
William A. Strauss

“Investment Cyclicality in Manufacturing 
Industries”
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tinued in December, 1988. Later works appear in working paper series).
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••SM-81-2 George G. Kaufman “Impact of Deregulation on the Mortgage 
Market,” 1981

••SM-81-3 Alan K. Reichert “An Examination of the Conceptual Issues 
Involved in Developing Credit Scoring Models 
in the Consumer Lending Field,” 1981

SM-81-4 Robert D. Laurent “A Critique of the Federal Reserve’s New 
Operating Procedure,” 1981

••SM-81-5 George G. Kaufman “Banking as a Line of Commerce: The Changing 
Competitive Environment,” 1981

SM-82-1 Harvey Rosenblum “Deposit Strategies of Minimizing the Interest 
Rate Risk Exposure of S&Ls,” 1982

•SM-82-2 George Kaufman 
Larry Mote 
Harvey Rosenblum

“Implications of Deregulation for Product 
Lines and Geographical Markets of Financial 
Instititions,” 1982

•SM-82-3 George G. Kaufman “The Fed’s Post-October 1979 Technical 
Operating Procedures: Reduced Ability 
to Control Money,” 1982

SM-83-1 John J. Di Clemente “The Meeting of Passion and Intellect: 
A  History of the term ‘Bank’ in the 
Bank Holding Company Act,” 1983

SM-83-2 Robert D. Laurent “Comparing Alternative Replacements for 
Lagged Reserves: Why Settle for a Poor 
Third Best?” 1983

••SM-83-3 G. O. Bierwag 
George G. Kaufman

“A Proposal for Federal Deposit Insurance 
with Risk Sensitive Premiums,” 1983

*SM-83-4 Henry N. Goldstein 
Stephen E. Haynes

“A Critical Appraisal of McKinnon’s 
World Money Supply Hypothesis,” 1983

SM-83-5 George Kaufman 
Larry Mote 
Harvey Rosenblum

“The Future of Commercial Banks in the 
Financial Services Industry,” 1983

SM-83-6 Vefa Tarhan “Bank Reserve Adjustment Process and the 
Use of Reserve Carryover Provision and 
the Implications of the Proposed 
Accounting Regime,” 1983

SM-83-7 John J. Di Clemente “The Inclusion of Thrifts in Bank 
Merger Analysis,” 1983

SM-84-1 Harvey Rosenblum 
Christine Pavel

“Financial Services in Transition: The 
Effects of Nonbank Competitors,” 1984
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SM-84-2 George G. Kaufman “The Securities Activities of Commercial 
Banks,” 1984

SM-84-3 George G. Kaufman 
Larry Mote 
Harvey Rosenblum

“Consequences of Deregulation for 
Commercial Banking”

SM-84-4 George G. Kaufman “The Role of Traditional Mortgage Lenders 
in Future Mortgage Lending: Problems 
and Prospects”

SM-84-5 Robert D. Laurent “The Problems of Monetary Control Under 
Quasi-Contemporaneous Reserves”

SM-85-1 Harvey Rosenblum 
M. Kathleen O ’Brien 
John J. Di Clemente

“On Banks, Nonbanks, and Overlapping 
Markets: A Reassessment of Commercial 
Banking as a Line of Commerce”

SM-85-2 Thomas G. Fischer 
William H. Gram 
George G. Kaufman 
Larry R. Mote

“The Securities Activities of Commercial 
Banks: A Legal and Economic Analysis”

SM-85-3 George G. Kaufman “Implications of Large Bank Problems and 
Insolvencies for the Banking System and 
Economic Policy”

SM-85-4 Elijah Brewer, III “The Impact of Deregulation on The True 
Cost of Savings Deposits: Evidence 
From Illinois and Wisconsin Savings & 
Loan Association”

SM-85-5 Christine Pavel 
Harvey Rosenblum

“Financial Darwinism: Nonbanks—  
and Banks— Are Surviving”

SM-85-6 G. D. Koppenhaver “Variable-Rate Loan Commitments, 
Deposit Withdrawal Risk, and 
Anticipatory Hedging”

SM-85-7 G. D. Koppenhaver “A Note on Managing Deposit Flows 
With Cash and Futures Market 
Decisions”

SM-85-8 G. D. Koppenhaver “Regulating Financial Intermediary 
Use of Futures and Option Contracts: 
Policies and Issues”

SM-85-9 Douglas D. Evanoff “The Impact of Branch Banking 
on Service Accessibility”

SM-86-1 George J. Benston 
George G. Kaufman

“Risks and Failures in Banking: 
Overview, History, and Evaluation”

SM-86-2 David Alan Aschauer “The Equilibrium Approach to Fiscal 
Policy”
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SM-86-3 George G. Kaufman “Banking Risk in Historical Perspective”

SM-86-4 Elijah Brewer III 
Cheng Few Lee

“The Impact of Market, Industry, and 
Interest Rate Risks on Bank Stock Returns”

SM-87-1 Ellen R. Rissman “Wage Growth and Sectoral Shifts: 
New Evidence on the Stability of 
the Phillips Curve”

SM-87-2 Randall C. Merris “Testing Stock-Adjustment Specifications 
and Other Restrictions on Money 
Demand Equations”

SM-87-3 George G. Kaufman “The Truth About Bank Runs”

SM-87-4 Gary D. Koppenhaver 
Roger Stover

“On The Relationship Between Standby 
Letters of Credit and Bank Capital”

SM-87-5 Gary D. Koppenhaver 
Cheng F. Lee

“Alternative Instruments for Hedging 
Inflation Risk in the Banking Industry”

SM-87-6 Gary D. Koppenhaver “The Effects of Regulation on Bank 
Participation in the Market”

SM-87-7 Vefa Tarhan “Bank Stock Valuation: Does 
Maturity Gap Matter?"

SM-87-8 David Alan Aschauer “Finite Horizons, Intertemporal 
Substitution and Fiscal Policy”

SM-87-9 Douglas D. Evanoff 
Diana L. Fortier

“Reevaluation of the Structure-Conduct- 
Performance Paradigm in Banking”

SM-87-10 David Alan Aschauer “Net Private Investment and Public Expenditure 
in the United States 1953-1984”

SM-88-1 George G. Kaufman “Risk and Solvency Regulation of 
Depository Institutions: Past Policies 
and Current Options”

SM-88-2 David Aschauer “Public Spending and the Return to Capital”

SM-88-3 David Aschauer “Is Government Spending Stimulative?”

SM-88-4 George G. Kaufman 
Larry R. Mote

“Securities Activities of Commercial Banks:
The Current Economic and Legal Environment

SM-88-5 Elijah Brewer, III “A  Note on the Relationship Between 
Bank Holding Company Risks and Nonbank 
Activity”

SM-88-6 G. O. Bierwag 
George G. Kaufman 
Cynthia M. Latta

G. O. Bierwag 
George G. Kaufman

“Duration Models: A Taxonomy” 

“Durations of Nondefault-Free Securities”
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SM-88-7 David Aschauer

SM-88-8 Elijah Brewer, III
Thomas H. Mondschean

SM-88-9 Abhijit V. Baneijee 
Kenneth N. Kuttner

SM-88-10 David Aschauer

SM-88-11 Ellen Rissman

“Is Public Expenditure Productive?”

“Commercial Bank Capacity to Pay 
Interest on Demand Deposits: 
Evidence from Large Weekly 
Reporting Banks”

“Imperfect Information and the 
Permanent Income Hypothesis”

“Does Public Capital Crowd out 
Private Capital?”

“Imports, Trade Policy, and 
Union Wage Dynamics”

Staff Studies—A  series of research studies dealing with various economic policy issues on a national 
level.
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of 1982,” 1983
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