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 We ackniowvledge helpful comments from David Neum1l(ar-k anid sever^al r-eferees.

 1. Introduction

 THE TERM "monopsony, first used by
 Joan Robinson (1969, p. 215) at the

 suggestion of her friend, classics scholar
 B. L. Hallward, literally means a market
 with a single buyer. Robinson explored
 the consequences of monopsony in the
 labor market-in particular, the effects
 of upward-sloping labor supply to the in-
 dividual firm-and her simple model is
 presented in many undergraduate text-
 books. Until recently, however, the typi-
 cal tone of that presentation has been
 skeptical, as textbook authors and labor
 economists generally have focused on
 the implausibility of the single-buyer as-
 sumption.

 Since Robinson, numerous models of
 buyer market power have been devel-
 oped that do not assume a single buyer
 or even a small number of buyers. Today
 the term "labor monopsony" is applied
 more broadly to any model where indi-
 vidual firms face upward-sloping labor
 supply. New developments on at least
 three fronts have rekindled labor econo-
 mists' interest in monopsony under this
 broader definition. First, new empirical
 studies have found results that seem to
 contradict competitive models. These in-

 clude studies finding apparent positive
 effects of minimum wages on employ-
 ment and studies finding an apparent
 positive effect of firm size on wages that
 cannot be explained by competitive fac-
 tors. Second, new theoretical and em-
 pirical studies in the job search literature
 have explored Dale Mortensen's (1970)
 insight that search behavior induces up-
 ward-sloping labor supply to the firm in
 the short run. Third, recently developed
 empirical methods from industrial or-
 ganization, especially those exploiting re-
 peated observations over time, have be-
 gun to find their way into labor
 economics. Meanwhile, a steady stream
 of empirical research has continued to in-
 vestigate monopsony using older methods.

 Although the literature on labor mo-
 nopsony draws on the same micro-
 economic theory as the industrial organi-
 zation literature on product-market
 power, much of the labor monopsony
 literature looks very different from the
 industrial organization literature for sev-
 eral reasons. Dynamics are more impor-
 tant in the labor market. The large litera-
 ture on labor market frictions suggests
 that workers probably switch employers
 more slowly than most consumers switch
 brands of products. Also, cross-sectional
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 data and especially panel data on individ-
 ual workers are more plentiful than data
 on individual buyers in product markets.
 These data allow detailed investigation
 of supply dynamics. Furthermore, legal
 minimum wages are much more common
 in labor markets than are price ceilings
 in product markets (except for a few in-
 dustries, like public utilities). Monop-
 sony theories have important (though
 often ambiguous) implications for the ef-
 fects of minimum wages. In addition, eq-
 uity considerations always lurk in the
 background in the monopsony literature
 because the wage is such an important
 determinant of economic welfare, espe-
 cially for low-income persons. However,
 the policy prescriptions derived from a
 simple monopsony model can easily be
 contraindicated in a more complicated
 model, as will be seen below. In this sur-
 vey we therefore emphasize theory and
 measurement rather than policy and wel-
 fare.

 2. Basic Monopsony Models

 The important consequences of up-
 ward-sloping supply can be seen clearly
 in a simple model of a labor market with
 a single firm. We begin this section
 therefore with a review of the basic text-
 book model of a monopsonist and some
 implications of that model. We then con-
 sider simple extensions into dynamic la-
 bor supply.

 2.1 The Isolated Firm Model

 Consider a profit-maximizing firm's
 choice of labor input. Let L(w) denote
 the firm's labor supply function, where L
 denotes employment and tv denotes the
 firm's wage. If L is measured in workers,
 then L(w) is proportional to the cumula-
 tive distribution of reservation wages of
 those workers available to the firm. Un-
 der the important special case of per-
 fectly elastic labor supply, this distribu-

 tion degenerates to a single wage. To ac-
 commodate this case, it is more conven-
 ient to work witn the inverse labor sup-
 ply function w(L). Let R(L) be the firm's
 revenue function net of other input
 costs,1 with dR/dL > 0. The firm's prob-
 lem then is

 max R(L) - w(L)L (1)
 L

 for which the first-order condition is

 dR ( d
 0=- -Iw+ L L2
 dL dL (2)

 Here, dR/dL is marginal revenue prod-
 uct (MRP), while the expression in pa-
 rentheses is marginal labor cost (MLC).
 Their intersection determines monop-

 sony employment L,1, and the monopsony
 wage wviL = wv(L,,l), as shown in Figure 1
 (Robinson 1969, p. 220). If the monop-
 sonist firm could hire all the workers it
 wanted at wage wilL, it would set employ-
 ment higher at L*,. The difference L*7 -
 L,,, is sometimes interpreted as the firm's
 "vacancies" (G. C. Archibald 1954).

 The monopsony outcome may be con-
 trasted with the competitive outcome,
 which is given by the intersection of
 MRP and labor supply (wc and Lc in Fig-
 ure 1). The competitive and monopsony
 outcomes are identical for this market if
 dw/dL = 0; i.e., labor supply is perfectly
 elastic, a situation which might be de-
 scribed as zero monopsony power.

 The first-order condition (2) can be
 rearranged to give

 MRP-w
 E =- = ?-. (3)

 w

 where e is the elasticity of labor supply.
 The left-hand side is Arthur Pigou's

 1 If other inputs are variable, it is understood
 they are set at values that maximize R, given L. If
 the firm is a nonprofit organization or govern-
 ment, R(L) might Te interpreted as some other
 objective function increasing in L.
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 Figure 1. Wage and Employment Determination
 under Monopsony

 (1924, p. 754) measure of "exploitation"
 and is analogous to the Lerner index
 often used to measure departures from
 competition in product markets. Clearly,
 E measures the departure of wages from
 marginal revenue product in percentage
 terms, taking the value zero in the case
 of competition. It is thus comparable to
 gaps caused by other labor-market dis-
 tortions, gaps such as union relative
 wage effects or marginal tax rates.

 E has the virtue of being computable
 from just the local elasticity of the sup-
 ply curve. However, E does not measure
 welfare directly. One welfare measure is
 deadweight loss relative to the competi-
 tive outcome, given by

 L,

 DWL = J (MRP(L) - w(L)) dL (4)

 but unlike E, deadweight loss is not nec-
 essarily decreasing in F 2 Nor does E
 measure the departure of wages from
 their competitive level (Pigou's "unfair-

 ness," 1924, p. 754) unless the MRP
 curve is horizontal. Jointly sufficient con-
 ditions for a horizontal (long run) MRP
 curve are (1) constant returns to scale
 production, (2) perfectly elastic supply
 of other inputs, and (3) perfectly elastic
 demand for output (John Hicks 1932, pp.
 242-46; Michael Bradfield 1990). The
 third condition is plausible for private
 sector firms producing for competitive
 output markets, but is surely implausible
 for local public sector employers.

 Effects of a minimum wage. Monop-
 sonistic markets respond differently to a
 minimum wage from competitive mar-
 kets (George Stigler 1946; Archibald
 1954). A minimum below the monopsony
 wage w,,L has no effect, but as the mnini-

 mum rises above twM,,1 it creates a kink in
 the monopsonist's perceived supply
 curve (and hence a discontinuous MLC
 curve). The profit-maximizing employ-
 ment and wage are on the supply curve
 at this kink until the minimum reaches

 the competitive wage wc. As the mini-
 mum rises further above wc, the monop-
 sonist's perceived supply curve becomes
 horizontal over the relevant range, and
 the optimal employment can be read
 from the MRP curve. Thus, employment
 determination passes through three re-
 gimes as the minimum wage rises: first a
 nonbinding regime, then a supply-deter-
 mined regime, and finally a demand-de-
 termined regime. These regime shifts
 create a nonmonotonic relationship be-
 tween the minimum wage and employ-
 ment.

 The second regime, corresponding to
 the upward-sloping segment between

 (w,,1, L,,) and (wc,L,), where employment
 is supply-determined, has no counterpart
 in comnpetitive markets. Along this seg-
 ment, an increase in the minimnum wage
 increases employment. In particular, the
 elasticity of employment with respect to
 the minimum equals the reciprocal of E;
 ironically, policy is most effective when

 2 However, for the special case of horizontal
 MRP and linear labor supply, the ratio of dead-
 weight loss to total competitive earnings (wc LC) is
 given by 1/ /(e + 1), which is decreasing in &. For
 constant-elasticity labor supply, the same ratio is
 decreasing in e when e exceeds about 0.3.
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 E is small! On the other hand, when E is
 small, the range of wages over which a
 minimum wage tends to boost employ-
 ment is also small: E gives the maximum
 percent wage increase that does not de-
 crease employment.

 The previous discussion assumes that
 the firm remains in operation. However,
 it is conceivable that a minimum wage
 could decrease profits so much that the
 firm would shut down before employ-
 ment ever reaches the competitive level

 L, and employment would drop to zero.
 Wage discrimination. If the monop-

 sonist firm knows the reservation wages
 of individual workers, it can engage in
 first-degree wage discrimination, paying
 each worker only his reservation wage.
 In practice, the firm is likely to know at
 most the elasticities of supply of differ-
 ent groups of workers. If these elastici-
 ties vary across groups, the firm can
 engage in third-degree wage discrimina-
 tion, setting wages separately for each
 group. By equation (3), even if all work-
 ers are equally productive, groups of
 workers with higher elasticities of labor
 supply will enjoy higher wages (Robinson
 1969, pp. 224-27).

 2.2 Dynamic Labor Supply

 Now suppose the profit-maximizing
 firm operates in many periods. Even if
 short-run labor demand is relatively in-
 elastic, short-run considerations must be
 balanced against long-run considerations
 if labor supply responds to wage changes
 with a lag.

 The possibility of exploitation thus depends
 on two things: on the ease with which [work-
 ers] can move, and on the extent to which
 they and their employers consider the future,
 or look only to the moment. (Hicks 1932, p.
 83)

 This principle can be illustrated by
 the following very simple model. Sup-
 pose the firm's labor supply function

 function takes the dynamic form: L, =

 L(wt, L,-l).3 Because labor supply is
 likely to adjust slowly to any wage
 change, both partial derivatives of this
 function are likely to be positive. Con-
 sequently, inverting this function
 gives:

 wt = wt(Lt, LI-,) (5)

 with Jtlvv'Lt ?0, but JtwVLtl < 0.4 If the
 firm has discount rate r, its problem is
 now

 00

 max (Rt(Lt)

 Ll L2,. t=1 I- I

 1 - w(Lt,Lt-1) LO) 5 + r ' (6)

 for which a representative first-order
 condition is

 0 = dL - wt - al L - awt1 +r (7)

 Assume that the inverse elasticities,

 ?-1 --1 L aL wa1 t I, (8)

 are constant over time and that a steady
 state holds (Lt = Lt+1 and Wt = Wt+).5
 Then the first-order condition can be re-
 arranged to give

 MRPt-wt w__

 Et t = =SR + r (9)

 3 This labor supply specification can be derived
 from a partial adjustment or adaptive expectations
 framework (Boal 1995). However, similar results
 can be obtained from any distributed lag specifica-
 tion.

 4 The signs of these partial derivatives are ob-

 tained by totally differentiating Lt = L(wt, Lt-1)
 and rearranging the results. An intuitive explana-
 tion for the negative derivative associated with Lt-I
 is that the higher the past level of employment at a
 firm, the lower the wage required to obtain a
 given level of employment now, because labor
 supply adjusts slowl.

 5The simplifying assumption of a steady state
 rules out cycles of high and low wages. However,
 the results would be qualitatively similar if wages
 and employment grew or shrank at constant rates
 over time.
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 Finally, the long-run inverse elasticity,
 derived by equating Lt = Lt-i = L, is
 given by CLR-1 = (CsR-' + 8I1-), so one
 may write

 E CSR + 6-i ~~~(1 0) Ez ?S 01+ r) LR (1+r)

 In words, the rate of exploitation is a
 weighted average of the short-run and
 long-run inverse elasticities of labor sup-
 ply, where the weights depend on the
 discount rate r. If periods are annual or
 less, then r is likely to be small and the
 long-run inverse elasticity is weighted
 much more heavily than the short-run.6

 Labor supply function (5) includes an

 interesting special case. Let h(wt, L,_1)
 express the number of new hires into the
 firm and q(wt, Lt-1) express the number
 of quits.7 The current employment level
 can thus be written as:

 Lt = Lt-l + h(wt, Lt-1) - q(tvt, Lt-1) (11)

 The short-run inverse elasticity of labor
 supply, derived by holding Lt-i constant,
 is given by

 = L, ah aq (12)

 Assuming ah/lawt > 0 and aq/lawt < 0, the
 short-run inverse elasticity is positive.
 The long-run inverse elasticity, derived
 by equating Lt = Lt-i = L, is given by

 I = _ L ah) (13)

 Long-run labor supply is less than per-
 fectly elastic only if flq/aL > afh/aL and is
 perfectly elastic if the two partial deriva-
 tives are equal. The reason is that under
 the former condition, larger firms suffer
 greater net outflows of workers, holding
 wages constant. To avoid shrinking,
 larger firms must set higher wages. By
 contrast, under the latter condition, net
 outflows of workers are independent of
 firm size, so larger firms need not set
 higher wages to avoid shrinking.

 This example illustrates the principle
 that under monopsony with dynamic la-
 bor supply, E lies between the short-run
 and long-run inverse elasticities. This
 principle implies first, that E is less than
 the short-run inverse elasticity of labor
 supply if firms "consider the future" at
 all. Second, it implies that E can still be
 positive even if long-run labor supply is
 perfectly elastic. In the latter case, long-
 run employment is below the competi-
 tive level, though wages are not.8 In gen-
 eral, the rate of exploitation E depends
 directly on the firm's discount rate r and
 inversely on the speed with which labor
 supply responds to wage changes.

 3. Sources of Monopsony Power

 Textbooks usually interpret monop-
 sony as describing a particular firm with
 exclusive access to a completely isolated
 labor market. Such cases are surely rare.
 When other firms are present, the reser-
 vation wages of potential employees de-
 pend on the wages offered by other
 firms. One might expect competition
 from alternative employers to thwart mo-
 nopsony, effectively driving the reserva-
 tion wages of all potential employees up
 to the competitive wage. What might

 6 Simple dynamics can be introduced on the la-
 bor demand side with little change in the results.
 For example, if the revenue function is given by
 R(Lt, Lt-1), then results (9) and (10) still hold pro-
 vided MRPt is defined as aRt/aL + (aRt+?iaLt)/
 (1 + r).

 7 If the elasticity of hires (quits) with respect to
 Lt-I is unitary, then the hiring rate (quit rate) is
 independent of firm size. Some authors discussed
 below assume the elasticity of quits is indeed uni-
 tary, but the elasticity of hires is less than one,
 perhaps even zero.

 8 If the long-run supply is perfectly elastic at
 wage t, then this must be the steady-state wage
 under either monopsony or competition. Under
 monopsony, MRP >w7v, by equation (10), while un-
 der competition, MRP =w. If MRP is downward-
 sloping, then L1 must be less than Lc.
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 prevent this? The literature suggests sev-
 eral possibilities.

 3.1 Oligopsony

 In classic oligopoly models, firms do
 not take prices as given. Instead, they
 jointly maximize profits (the collusive
 model) or take each other's quantities as
 given (the Cournot model). Although
 similar models are rarely developed for-
 mally in the labor economics literature,
 many empirical studies comparing wages
 and employer concentration across labor
 markets seem to rely implicitly on non-
 wage-taking models, presumably in-
 spired by similar empirical studies of
 product markets.9 A brief review of the
 collusive and Cournot models will facili-
 tate interpretation of this empirical lit-
 erature. This subsection maintains the
 assumption that all workers at all firms
 receive the same wage, at least in the
 long run, an assumption relaxed in later
 subsections.

 Adam Smith was convinced that firms

 are always and everywhere in a sort of tacit,
 but constant and uniform combination, not to
 raise the wages of labor above their actual
 rate. (Smith 1937, p. 67)

 The collusive model gives the same re-
 sults as the basic monopsony model, ex-
 cept that "MRP" now refers to the hori-
 zontal sum of all firms' individual MRPi
 curves. Thus, all firms enjoy the same
 rate of exploitation E.10 The comparative
 statics with respect to the number of
 firms (denoted n) deserves consideration

 here. On the one hand, if each firm's

 MRPi curve is horizontal, then n has no
 influence on equilibrium E, w, or L, al-
 though one might argue that the effec-
 tiveness or likelihood of collusion might
 be inversely related to the number of
 firms. On the other hand, if each firm's
 MRPi curve is downward-sloping, then
 the addition of a new firm shifts the mar-
 ket MRP curve to the right, increasing
 both w and L-but this result holds un-
 der competition too. In summary, a posi-
 tive effect of n on w and L is evidence
 for collusion and against competition
 only when total market demand for labor
 by all potentially colluding firmns is held
 constant-a persistent problem in the
 empirical literature to be discussed be-
 low. " I

 Under the Cournot model, firms play
 an employment-setting game and each
 firm's problem becomes

 max Ri(Li) - w(Li + Li*) L1, (14)

 where Li is the firm's own employment
 level, RW(LU) is the firm's own revenue
 function, and L-1 is the employment level
 for all other firms in the labor market. A
 single market wage is determined by the
 total employment of all firms L = Li + Lj'.
 The first-order condition for each firm
 implies a firm-specific rate of exploita-
 tion Ei given by

 MRPi - tv Li
 E. = = ~ L ?-1 (15)

 w L

 where e is again the market-level elastic-
 ity of supply. If all firms have identical
 MRP1 curves (the symmetric case), then
 they will have identical employment
 shares (Li/L) and rates of exploitation Ei.
 The rate of exploitation will then be in-
 versely proportional to the number of
 firms, n. If firms have different MRPi

 9 The studies known to the authors that explic-
 itly develop non-wage-taking models are John
 Penrod (1995) and Paul Beck (1993). Donald Yett
 (1970, pp. 379-80) develops a kinked-supply oli-
 gopsony model, but, as widely noted in the indus-
 trial organization literature, this model has little
 predictive power, being compatible with any
 wage-employment outcome from competition to
 monopsony (Jean Tirole 1988, p. 244).

 10 The first-order conditions for joint profit
 maximization require that MRP1s for all firms be
 equated to each other and to (market) MLC.

 11 Total market labor supply may also be corre-
 lated with n. If so, then tests of competition are
 likely to produce false negatives unless labor sup-
 ply is controlled for.
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 curves (the asymmetric case), then the
 same equation shows that firms with
 high MRPi curves will have higher nmar-
 ket shares and higher rates of exploita-
 tion. An employment-weighted average
 of these rates of exploitation is given by

 LL
 E = E E, L jfl( (16)

 where the sum in brackets is the Herfin-
 dahl index of concentration, hereafter
 denoted "H."

 The relationship between E and H is
 not a comparative static one. Both E and
 H are endogenous market outcomes and
 depend on the number of firms and
 the distribution of MRPi across them
 (Harold Demsetz 1973). Nevertheless, a
 positive correlation across markets be-
 tween E and H (or E and n) is evidence
 of non-wage-taking behavior, because if
 all firms took w as given, the only possi-
 ble equilibrium implies E equals zero, ir-
 respective of H or n. By contrast, a nega-
 tive correlation across markets between
 w and H is not evidence against competi-
 tion unless labor supply and total market
 demand for labor are held constant-
 again, a persistent problem for empirical
 work.

 3.2 Classic Differentiation

 If firms differ discretely along dimen-
 sions of, say, location or working condi-
 tions, and workers have heterogeneous
 preferences on these dimensions, then
 each firm may enjoy an upward-sloping
 (inverse) supply function of the form

 wj = w (Li,X*), (17)
 where X-* represents the actions of other
 firms in the market-e.g., wages (Ber-
 trand) or employment levels (Cournot)-
 and the firm's problem becomes

 max Ri(Li) - wi(Li,X*) Li. (18)

 On the one hand, if each worker prefers
 a particular firm over all others byX a least
 some finite amount, then the only possi-
 ble Nash equilibrium sets the wage ex-
 actly equal to the collusive level (Peter
 Diamond 1971).12 On the other hand, if
 workers' preferences are distributed con-
 tinuously so that at least some workers
 are on the margin, then the rate of ex-
 ploitation is smaller, but not zero. In the
 latter case, the (inverse) labor supply
 function (17) is differentiable and up-
 ward-sloping because, even though alter-
 native employers are present in the mar-
 ket, their relative attractiveness varies
 across workers, resulting in a nondegen-
 erate distribution of reservation wages.
 The first-order condition for each firm
 implies a firm-specific rate of exploita-

 tion Ei equal to that firm's partial elastic-
 ity of tvi with respect to Li.

 The comparative statics of classic dif-
 ferentiation with respect to the number
 of firms is unclear without more struc-
 ture. However, it seems reasonable that
 as more firms enter the market, the elas-
 ticity of supply to any one firm will grow,
 and the market will approach hedonic
 competition.

 3.3 Moving Costs

 When workers must pay costs
 (whether pecuniary or psychic) to
 change firms, the resulting model resem-
 bles classic differentiation but with a dy-
 namic element. Firms between whom
 the worker is indifferent at the time of
 hire become "differentiated" once the
 employee moves to a particular job loca-
 tion. The importance of this post-hire
 "differentiation" depends on the length
 of wage contracts (whether explicit or

 12This is because at any other wage level, firms
 will want to cut wages slightly, because a wage cut
 smaller than workers' utility differential will not
 cause any workers to leave. Here, the inverse la-
 bor supply function is vertical over a small range.
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 implicit). If the firm can commit to
 wages for the entire length of an em-
 ployee's tenure, a competitive market re-
 sults. If the firm cannot commit to
 wages, the firm enjoys monopsony power
 when wages come up for renegotiation.13
 As firms exploit this power, and workers
 anticipate exploitation, the wage-senior-
 ity profile becomes front-loaded, show-
 ing downward slope-or at least less up-
 ward slope than in competitive markets
 (Dan Black and Mark Loewenstein
 1991).

 Moreover, if moving costs differ across
 workers and are not observed by the
 firm, then the firm confronts a nonde-
 generate distribution of reservation
 wages. The firm must inevitably drive
 away some low-moving-cost employees
 in order to exploit the rest, so employ-
 ment (of long-tenured workers) will be
 reduced relative to a competitive market.
 Alternatively, if the firm observes differ-
 ences in mean moving costs by group,
 the wage-discriminating firm will offer
 the lowest ex post wage to the group
 with the highest moving costs. These
 predictions are very similar to those of
 the textbook monopsony and discriminat-
 ing monopsony, respectively, but mov-
 ing-cost models also offer predictions
 about turnover. Turnover will always be
 increased relative to the competitive out-
 come in that market. In equilibrium,
 low-moving-cost workers will move fre-
 quently but command high wages-per-
 haps even higher than competitive wages
 (Yannis Joannides and Christopher Pis-
 sarides 1985; Black and Loewenstein
 1991; Ransom 1993).

 Post-hire exploitation is possible only
 if moving costs to workers are important,
 turnover costs to firms are unimportant,

 and firms cannot commit to future
 wages. Therefore, this model seems un-
 likely to apply to unskilled workers,
 whose alternative employers are in close
 proximity and whose wages can be
 roughly specified in advance at low cost.
 It also seems unlikely to apply to manag-
 ers or other skilled workers with substan-
 tial specific training and therefore high
 turnover costs to firms. It seems most
 likely to apply to professionals with
 general skills whose alternative employ-
 ers are geographically dispersed and
 whose wages cannot be specified far in
 advance-such as college professors
 (Black and Loewenstein 1991; Ransom
 1993).

 3.4 Equilibrium Search

 Models of job search assume that it
 takes time for workers and firms to find
 each other. Thus a firm's flow of new
 hires is bounded by a finite flow of job
 applicants, and the inverse elasticity of
 labor supply to the firm must be positive
 in the short run-see equation (12).
 However, some recent search models im-
 ply a positive long-run inverse elasticity
 as well. These models are called "equi-
 librium search" models because their
 main motivation is to explain the distri-
 bution of offered wages as the outcome
 of optimizing behavior by both workers
 and firms. A searching worker's reserva-
 tion wage is optimal only if at least one
 firm actually offers that wage, while con-
 versely an employer's offered wage is op-
 timal only if it is the reservation wage of
 at least one worker. Thus the set of
 wages actually offered by firms expecting
 to attract workers (formally, the support
 of the offered-wage distribution) must
 be identical to the set of reservation
 wages of workers expecting to find jobs
 (the support of the reservation-wage dis-
 tribution). How can this set of wages
 show dispersion in equilibrium?

 One strand of literature, beginning

 13 Formally, absence of precommitment implies
 that labor contracts must be "self-enforcing" or
 equivalently that the equilibrium of the game
 played between workers and firms must be "sub-
 game-perfect."
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 with James Albrecht and Bo Axell
 (1984), derives wage dispersion by as-
 suming exogenous heterogeneity. Work-
 ers, initially unemployed, are assumed to
 have varying values of nonmarket time
 while firms are assumed to have varying
 productivity levels. In equilibrium, more
 productive firms offer higher wages, and
 workers who value nonmarket time have
 high reservation wages. Nevertheless, all
 employed workers are paid less than
 their marginal product.

 Another strand of literature, beginning
 with Kenneth Burdett and Mortensen
 (1989), derives wage dispersion by allow-
 ing employed workers to search for jobs.
 The reservation wages of employed
 workers are simply their current wages.
 This is sufficient to guarantee wage dis-
 persion in equilibrium, even though
 firms and workers are homogeneous ex
 ante.

 The basic model of Burdett and
 Mortensen has just five exogenous pa-
 rameters: b, the value of nonmarket time
 enjoyed by unemployed workers; MRP,
 the (constant) marginal revenue product
 of employed workers; Xo, the arrival rate
 of job offers to unemployed workers; X1,
 the arrival rate of job offers to employed
 workers; and 8, the exogenous rate at
 which worker-firm matches break up.
 (Here, breakups will be interpreted as
 worker exits from the labor force, but
 they may also be interpreted as job de-
 struction.) Discounting does not occur,
 and firms are assumed to care only about
 the long run. When firms play a one-shot
 wage posting game, it can be shown that
 the equilibrium distribution of wage of-
 fers is nondegenerate and has compact
 support [WL, WH]. In particular, this dis-
 tribution takes the form

 W MRP-WL)

 Wo e= WL,WHII (19)

 This wage distribution is easily shown to
 be stochastically increasing either in tVL
 or in the ratio (X1/6), holding the other
 quantity constant.

 The highest and lowest wages are, of
 course, endogenous. The lowest wage,
 WL, the reservation wage of unemployed
 workers is determined in the market as
 follows. If wage offers arrive no faster
 for employed workers than for unem-
 ployed workers (X1 < X0), then WL equals
 b, the value of nonmarket time. If offers
 arrive faster for employed workers
 (X1 > Xo), then a job provides not only a
 wage but a means to a better job, so WL
 is less than b. However, if a legal mini-
 mum wage greater than the market-
 determined lowest wage is imposed, then
 tVL becomes the legal minimum. The
 highest wage, WH, found by setting
 F(tvH) = 1 in equation (19), is easily
 shown to equal the following weighted
 average of WL and MRP:

 WH = WL

 +MRPf1- 6j; J.(20)

 WH is increasing in the ratio (X1/6), but
 nevertheless WH < MRP as long as 8 is
 positive.

 Different wage offers in the support of
 F yield different levels of steady-state
 employment. What makes equation (19)
 an equilibrium distribution is that all
 wage offers can be shown to yield the
 same steady-state profits; i.e., an equal-
 profit condition X = (MRP - w)L holds for
 all firms. This last condition can be inter-
 preted as the long-run supply of labor to
 any individual firm because firms are ho-
 mogeneous. Totally differentiating this
 condition with respect to w and L and
 rearranging terms gives the familiar re-
 sult

 MRP-w
 F-LR =>0. (21)

This content downloaded from 108.51.48.75 on Tue, 13 Feb 2018 15:35:18 UTC
All use subject to http://about.jstor.org/terms



 Boal and Ransom: Monopsony in the Labor Market 95

 Because wages are positively related to
 firm size, the distribution of firms over
 wage offers F(w) is different from the
 distribution of workers over wages. It
 can be shown that the latter distribution
 is given by

 G(w) ~ F(w) (2
 1 + (X1/6)(1 - F(w))

 What prevents a firm from expanding
 employment without raising its wage in
 this model? The answer lies in the as-
 sumed matching technology, termed
 "random matching" in the literature,
 which assumes that each firm is equally
 likely to make an offer to a given tvorker.
 Put differently, workers sample from the
 distribution F(w), not G(w). Firms con-
 sequently suffer diseconomies of scale in
 hiring workers. To see this, let m denote
 the measure of employed workers in the
 labor market, let u denote the measure
 of unemployed workers, and let n denote
 the measure of firms (all continua).
 Hires are obtained through offers to un-
 employed workers or to employed work-
 ers currently earning lower wages, so the
 flow of new hires is given by

 h(w,L) =- (ou + 2kmG(w)). (23)
 n

 Quits are exogenous (6) or induced by
 offers from better-paying firms, so the
 flow of quits is given by

 q(w,L) = (6 + X1[I - F(w)]) L. (24)

 Equations (23) and (24) show that quits
 are proportional to firm size but hires
 are not. Thus aq/lL > dl/dL and the long-
 run inverse elasticity, derived by equat-
 ing h(tv,L) = q(w,L), is positive; see
 equation (13).

 Alternative matching technologies can
 give different results, of course. For ex-
 ample, one simple alternative technology
 is "balanced matching," wherein workers
 sample from G(w), not F(w). Under "bal-

 anced matching," hires are proportional
 to firm size, and it can be shown that the
 equilibrium distribution of offered wages
 is degenerate at the competitive wage
 tv = MRP (Burdett and Tara Vishwanath
 1988). However, if random and balanced
 matching coexist, some wage dispersion
 and monopsony can still be supported if
 a sufficient fraction of search is of the
 random kind (Mortensen and Vish-
 wanath 1994). Some writers identify
 "balanced matching" empirically with
 worker search through personal contacts
 and "random matching" with search
 through publicly advertised vacancies or
 gate applications, but such an identifica-
 tion probably makes too much of an ex-
 tremely stylized model.'4 The essence of
 the Burdett-Mortensen model is that in
 search models, diseconomies of scale in
 the net hiring function h(tv,L) - q(v,L)
 can support steady-state equilibrium
 wage dispersion and monopsony, even
 with (ex ante) homogeneous workers and
 firms and without time discounting.

 3.5 Efficiency Wages at Large Firms

 Consider an efficiency-wage model in
 which firms economize on monitoring
 costs by paying above-equilibrium wages.
 If firms suffer diseconomies of scale in
 monitoring workers, as James Rebitzer
 and Lowell Taylor (1995) assume and
 Guillermo Calvo and Stanislaw Wellisz
 (1979) derive from a hierarchical model,
 then when the firm increases employ-
 ment, it must increase wages to maintain
 the required penalty for shirking. The
 result is upward-sloping supply in the
 long run, implying that the wage must be
 below marginal revenue product (the dif-

 14 Some evidence on hirina rates and firm size is
 given in Charles Brown and James Medoff (1989,
 pp. 1048-49). Comparatively little attention has
 been given to the realism of the quit function,
 though evidence cited in the same source (pp.
 1041-44) and elsewhere suggests that quit rates
 decline with firm size.
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 ference is the increase in efficiency
 wages for inframarginal workers) and
 employment is reduced below the com-
 petitive perfect-information level. In
 contrast to search models, however, im-
 perfect information here increases wages
 above their competitive level! While this
 model is intuitively plausible, the empiri-
 cal evidence for diseconomies of scale in
 monitoring is only mixed (C. Brown and
 J. Medoff 1989, pp. 1051-55; Francis
 Green, Stephen Machin, and Alan Man-
 ning 1992, pp. 13-15).

 3.6 Comparisons and Contrasts

 All the models presented in this sec-
 tion share with the isolated firm model
 the following features: (1) labor supply
 to the individual firm is upward-sloping,
 at least in the short run; (2) the firm sets
 its wage below the marginal product of
 labor; (3) and the firm sets its employ-
 ment level below the competitive level.
 However, the models are quite different
 in other respects, such as the following.

 Implied size of the market: The iso-
 lated-firm, collusive, and Cournot mod-
 els are most naturally interpreted as rep-
 resenting a particular labor market
 within a larger economy, for two reasons.
 First, they assume a small number of
 firms. Second, they assume upward-slop-
 ing labor supply to the market-more
 workers are drawn into employment as
 the wage rises. Because labor supply to
 the entire economy is nearly vertical,
 most of these additional workers must be
 drawn from other labor markets. By con-
 trast, equilibrium search models are
 more naturally interpreted as repre-
 senting an entire economy, or at least
 the labor market for an entire demo-
 graphic group of workers, because they
 assume a large number of firms and a
 fixed pool of labor. In between are mod-
 els based on classic differentiation, mov-
 ing costs, and efficiency wages, which
 can be interpreted as representing either

 a particular labor market or the entire
 economy.

 Concentration and exploitation: Con-
 centration is related to the rate of exploi-
 tation directly in the Cournot model-
 see equation (16). This relationship also
 exists roughly in the collusive model, to
 the degree that concentration facilitates
 coordination, and possibly in the models
 of classic differentiation and moving
 costs, to the degree that concentration
 proxies for distances between firms and
 moving costs. In contrast, concentration
 plays no role in efficiency-wage and
 equilibrium-search models.

 Firm size and exploitation: In the
 asymmetric Cournot model, Es is posi:
 tively related to the firm's employment
 level Li. In the basic search model of
 Burdett and Mortensen, by contrast, all
 firms lie on the same labor supply curve,
 so that by equation (21), Ei is negatively
 related to Li.15 In the remaining models,
 the relation between Es and Li cannot be
 inferred without more assumptions.

 Turnover and exploitation: Typical
 textbook presentations of the isolated-
 firm model stress the firm's physical
 separation, suggesting that monopsony
 power must be negatively related to em-
 ployee turnover. By contrast, this sugges-
 tion is misleading or incorrect for mov-
 ing-cost and search models, in which
 turnover is more or less endogenous. In
 moving-cost models, turnover and ex-
 ploitation are negatively correlated
 across workers with varying moving costs
 in the same market, as mentioned above.
 Across markets, however, the correlation
 can be positive-holding average moving
 costs constant, those markets that permit
 wage commitment avoid turnover and
 pay all workers the competitive wage,
 while those markets without commit-

 15 In this respect, search models echo Pigou's
 (1924, p. 534) view that "the small masters,
 throughout history, have always been the worst ex-
 ploiters."
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 ment suffer inefficient turnover and pay
 low wages to immobile workers. In
 search models, turnover and exploitation
 are positively correlated across firms in
 the same market, because equation (24)
 implies that q(tv,L)/L is inversely related
 to tv.16 Across markets, however, the cor-
 relation is not as clear cut: for example,
 equations (19) and (22) show that the
 distributions of wages F(w) or G(tv) are
 stochastically decreasing in the exoge-
 nous breakup rate 8, holding X0 and X1
 constant, but are unaffected by a propor-
 tionate change in all three parameters.

 4. What Can Monopsony Explain?

 Monopsony models of the labor mar-
 ket are inherently more complicated
 than competitive models. What does this
 complication buy? What qualitative fea-
 tures of the labor market can monopsony
 models explain easily that competitive
 mnodels explain only awkwardly?

 4.1 Vacancies

 Under competition, firms can hire all
 the workers they want at the going wage.
 That firms sometimes report they cannot
 is therefore a puzzle for competitive
 models. Under monopsony, persistent
 vacancies-interpreted as measuring ex-
 cess demand assuming MRP slopes
 downward-are easy to explain. Excess
 demand persists because labor supply to
 the firm slopes upward (Archibald 1954).
 For example, Yett (1970, pp. 371-75)
 cites vacancies as evidence of monop-
 sony in the U.S. market for nurses in the
 late 1960s. Nevertheless, how much
 stock should be put in firms' reported
 desires, as opposed to their- actions, is
 open to debate (Sherwin Rosen 1970,
 pp. 391-92).

 4.2 Persistent Wage Dispersion

 Under competition, equally productive
 workers at equally attractive jobs should
 earn identical wages. An awkward fact
 is that often workers that appear identi-
 cal to researchers are paid different
 wages. (See for example William Dick-
 ens and Lawrence Katz 1987.) But wages
 in monopsonized markets need not equal
 wages in other markets. Moreover,
 wage dispersion within markets is a cen-
 tral feature of equilibrium search mod-
 els.

 4.3 The Employer Size-Wage
 Relationship

 Numerous studies document signifi-
 cant correlations between wages and the
 size of the firm or establishment that are
 difficult for competitive models to ex-
 plain (C. Brown and J. Medoff 1989;
 Green, Machin, and Manning 1992).
 Some monopsony models cannot explain
 them either. For example, under the iso-
 lated firm model or classic differentia-
 tion, size and wages are positively corre-
 lated across firms only if size differences
 are driven mostly by shifts in MRP
 curves, rather than shifts in supply
 curves. Under collusive and Cournot
 models, size and wages should be nega-
 tively correlated across markets, ceteris
 paribus, assuming that average firm size
 is positively correlated with concentra-
 tion.

 However, efficiency-wage and search
 models predict positive correlations be-
 tween size and wages. Indeed, the in-
 verse elasticity of size with respect to
 wages (with appropriate controls-see
 Section 5.3 below) is exactly the rate of
 exploitation. Under efficiency-wage
 models, wages should most closely relate
 to firm size, assuming monitoring prob-
 lems are a firm-level phenomenon. Un-
 der search models, wages should most
 closely relate to establishment size, as-

 16 Evidence that turnover rates are inversely re-
 lated to firm size and establishment size, respec-
 tively, are given in Mary Miner (1977, p. 30) and
 John Pencavel (1970, p. 59).
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 suming that workers search over estab-
 lishments.

 4.4 Effects of Minimum Wages

 A number of recent studies find that
 increases in the legal minimum wage
 have no effect, or possibly a positive ef-
 fect, on aggregate employment (see
 David Card and Allan Krueger, 1995, for
 a survey). A positive effect, in particular,
 contradicts competitive models but is
 compatible with monopsony. (However,
 even in a competitive labor market,
 an increase in the minimum wage may
 increase employment at particular
 firms.)17

 The collusive, Cournot, and classic dif-
 ferentiation models all predict a positive
 effect, provided that the minimum wage
 is still below MRP. However, in the clas-
 sic differentiation model, the market's
 labor supply is less elastic than each
 firm's labor supply, because an increase
 in wages at other firms-X. in equation
 (17)-shifts each firm's labor supply
 curve leftward. The employment effect
 of the minimum wage is governed by
 market labor supply, while the rate of ex-
 ploitation E depends on eachfirm's labor
 supply. It follows that the (local) employ-
 ment elasticity with respect to the mini-
 mum wage will be less than 1/E, while
 the maximum percent wage increase that
 does not decrease employment is greater
 than E. Finally, the moving-cost model
 predicts a reduction in turnover, as post-
 hire exploitation is constrained by the
 minimum wage.

 Equilibrium search models can some-
 times predict a positive effect of mini-
 mum wages. In these models, an in-
 crease in the minimum wage can
 influence total employment through two

 possible effects: first an increase in the
 rate at which workers exit unemploy-
 ment; and second, a decrease in the
 number of available jobs. Neither effect
 occurs in the basic homogeneous model
 of Burdett and Mortensen (1989), pro-
 vided the minimum wage is still below
 MRP, because unemployed workers al-
 ways accept every job offer they receive.
 However, the first effect can occur with
 heterogeneous workers because then
 some workers will have reservations
 wages above the lowest offered wage,
 tVL. Their exit rate from unemployment
 can be increased by a binding minimum
 wage. The second effect can occur with
 heterogeneity in MRP in particular be-
 cause a minimum wage that benefits
 high-MRP workers can put low-MRP
 workers out of work. Both effects can oc-
 cur in a fully heterogeneous model. In
 that case, a rising minimum wage typi-
 cally first increases and then decreases
 employment, just as in the isolated firm
 model (Burdett and Mortensen 1989; Zvi
 Eckstein and Kenneth Wolpin 1990;
 Manning 1994).18

 There is some evidence that an in-
 crease in the minimum wage tends to in-
 crease the wages of workers above the
 new minimum, i.e., to shift up the entire
 wage distribution (Jean Grossman 1983).
 While this can occur in competitive mod-
 els if workers at different wage levels are
 heterogeneous and gross substitutes, it
 always occurs in equilibrium search mod-
 els even if workers are homogeneous
 (Burdett and Mortensen 1989).

 4.5 Wage Discrimination

 Many studies find that women, Afri-
 can-Americans, Hispanics, and other
 groups earn less than white men in the
 U.S. labor market, even after controlling
 for observed productivity differentials. 17 Suppose firms are heterogeneous with regard

 to technology. Firms employing relatively few low
 skilled workers may actually expand output and
 employment if product prices rise sufficiently (see
 Walter Oi 1983, pp. 76-77).

 18 The studies cited all assume the output price
 is fixed.
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 These differentials can be explained
 by (third degree) monopsony wage dis-
 crimination if the labor supply of these
 groups to individual firms can be shown
 to be less elastic than the labor supply of
 white men. The literature has given
 some attention to the case of women.
 Empirical studies usually find that
 women's labor supply is more elastic
 than men's at the level of the market,
 but some researchers argue informally
 that this relationship reverses at the level
 of the individual firm. For example, this
 might occur under collusive or Cournot
 models if markets for women's labor
 were more highly concentrated on the
 employer side. It might occur under
 search models if women suffered from a
 higher exogenous quit rate (6) and lower
 offer arrival rates (X0, k1) (Manning
 1993).

 There is also some indirect empirical
 evidence. Manning (1993) shows that
 both wages and employment of women
 increased in the United Kingdom with
 the implementation of the Equal Pay
 Act; this might be interpreted as mini-
 mum wage legislation for women. Green,
 Machin, and Manning (1992) show that
 the employer size-wage relationship is
 stronger for women than for men in the
 U.K. There is evidence that pay dispari-
 ties between men and women are strong-
 est in small or highly concentrated labor
 markets (Robert Frank 1978; Rudolf
 Winter-Ebmer 1995).

 5. Measuring the Rate of Exploitation

 The case for monopsony in labor mar-
 kets seems almost compelling. The basic
 idea of upward-sloping supply, at least in
 the short run, surely fits the experiences
 of employers as they attempt to set wage
 policies. Moreover, monopsony models
 can explain some features of labor mar-
 kets not easily explained by competitive
 models. But do actual labor markets de-

 viate substantially enough from competi-
 tion to justify abandoning competitive
 models for more complicated and less
 tractable monopsony models?

 To answer this question, one would
 first like to know the size of E, the rate
 of exploitation, in monopsonized mar-
 kets. Is it as large as, say, union relative
 wage effects or marginal tax rates, distor-
 tions that also drive wedges between la-
 bor supply and labor demand? Second,
 how widespread is monopsony? Is the la-
 bor market as a whole or large parts of it
 characterized by sizeable values for E?
 Third, for policy purposes, are the posi-
 tive employment effects of minimum
 wages in the isolated firm model likely to
 carry over to the real world (recall the
 equivocal implications of search models
 with heterogeneity, for example)? In
 other words, are instances of low wages
 in the economy primarily due to monop-
 sony or to low productivity? This section
 surveys various approaches to measuring
 E, interprets the results reported in the
 literature, and briefly discusses the em-
 pirical literature on effects of minimum
 wages.

 5.1 Direct Measurement of Wage
 and MRP

 All the models presented in Section 2
 above imply MRP exceeds w, assuming
 firms maximize profits. An omnibus test
 for monopsony power therefore com-
 pares estimated values of the MRP, per-
 haps from a production function, with
 actual wages. In principle, this approach
 should detect the presence of monop-
 sony power, though it would not identify
 its source. In practice, this approach en-
 counters the typical problems of estimat-
 ing production functions: measurement
 of inputs and outputs, functional form
 questions, endogeneity of inputs, and un-
 observed inputs correlated with observed
 inputs. The measurement of outputs may
 be particularly difficult in public or pri-
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 vate service sectors (e.g., education,
 nursing). Moreover, the wage (or rather
 total compensation) must be measured
 accurately in levels. A mere wage index
 is useless. In particular, the measured
 wage must include benefits and the
 worker's share of any investment in hu-
 man capital.19

 This strategy for measuring monop-
 sony has been used extensively in analyz-
 ing the market for professional athletes.
 Professional sports leagues in North
 America are organized with distinctive
 monopsonistic characteristics, such as
 the "draft" for new players, and agree-
 ments between teams that restrict mobil-
 ity of players within the league.

 Almost all the studies examine profes-
 sional baseball. The interest in baseball
 is motivated partly by the explicit mo-
 nopsonistic organization of the league.
 Until 1976, all players were bound to in-
 dividual teams by the "reserve clause,"
 which prohibited teams from competing
 for players.20 Baseball lends itself to em-
 pirical analysis because detailed informa-
 tion on pay and perforinance of individ-
 ual players is readily available. Also,
 baseball is much more individualistic
 than other sports, so it is not difficult to
 isolate the effect of one player's perfor-
 mance from that of other members of
 the team.

 The most influential paper on the

 topic is by Scully (1974). Almost every-
 one who has published on the topic has
 adopted some version of his approach.
 Scully tests monopsony by estimating the
 MRP of individual players and comparing
 it to pay, so the crux of the method is
 estimation of MRP.

 The essential assumption of Scully's
 model is that a team's revenues increase
 when the team wins more games, and
 the performance of players contributes
 to team revenues only by changing the
 team's winning percentage. MRP is esti-
 mated via a two-step process. In the first
 step, team revenues are regressed
 against winning percentage, along with
 other team-specific factors, including the
 population of the metropolitan area in
 which the team resides, a measure of
 "fan interest" in the area, whether the
 team belongs to the National League, an
 indicator for "old" stadiums, and the
 fraction of the team's players that are
 black. Using data from the 1968 and
 1969 seasons, Scully estimates that an in-
 crease of one percentage point in the
 team's winning percentage will increase
 revenues by $10,330.

 Scully simplifies by assuming that non-
 pitchers contribute to winning percent-
 age only through hitting, and pitchers
 contribute only through pitching. The
 relationship is estimated by regressing
 the team's winning percentage against
 the team's "slugging average" and the
 team's ratio of strike-outs to walks.
 Scully also includes variables to measure
 whether a team was "in the cellar" or "in
 contention."21 He finds that a one point
 increase in the team slugging average in-
 creased winning percentage by .92, and a
 1/100 point increase in the strike-out-to-
 walks ratio increased winning percentage
 by .90.

 19 In human capital models, the nominal wage in
 any given period need not equal the MRP in that
 period, even under competition.

 20The reserve clause essentially bound a player
 to a single team indefinitely, or until the team
 transferred the player to another team. Various
 forms of the reserve clause were in effect in major
 league baseball until 1976, when it was essentially
 eliminated as a result of an arbitration ruling be-
 tween the owners and the players' union. Cur-
 rently, players who have been in the major leagues
 for at least six years are free to offer their services
 to other teams. Players with three to six years of
 service are eligible for final offer arbitration, if the
 player and team to which he is bound cannot
 agree on a salary. Gerald Scully (1989) provides
 details.

 21 Such variables are clearly not exogenous to
 the winning percentage of the team, so it is diffi-
 cult to interpret the coefficient on the perfor-
 mance variables.
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 Thus the estimated marginal product
 of a hitter in Scully's model is .92 times
 $10,330 times the player's slugging aver-
 age times the player's fraction of the
 team's at-bats. MRP for pitchers is de-
 fined analogously. Comparing actual
 salaries with estimated MRP, Scully finds
 that average players were paid about 20
 percent of estimated MRP, and "star"
 players were paid about 15 percent of
 MRP. The corresponding values of E lie
 between 4 and 7.

 Other authors apply slightly different
 versions of Scully's model to data from
 the reserve clause era. For example,
 Marshall Medoff (1976) estimated that
 players were paid 30 to 50 percent of
 MRP-a value of E between 1 and 2. An-
 drew Zimbalist (1992) found that exploi-
 tation fell after the demise of the reserve
 clause-he estimated an average value
 for E only slightly greater than zero for
 1989, but higher for earlier years. Even
 after the demise of the reserve clause,
 there may have been some collusion be-
 tween teams.

 Scully's model is easy to criticize. The
 premise that spectators are willing to pay
 only to see performance that contributes
 to winning by the home team, is tenuous.
 It is true that baseball teams with higher
 winning percentages generate more
 revenues, if the size of the market city is
 held constant.22 However, it is also true
 that teams sell more tickets when a good
 team visits. Also, fans pay to see athletic
 performances even when it is not clear
 that there is a "home team," as in track
 meets or ice skating competitions. Per-
 haps the causality is wrong-fine perfor-
 mances attract spectators but contribute
 incidentally to winning. A direct measure

 of how individual performance contrib-
 utes to revenues is needed.

 The National Football League pro-
 vides an interesting illustration. In the
 NFL, teams share gate revenues much
 more evenly, and television revenues are
 shared equally by all teams. Because
 each team's revenues cannot vary much
 with winning percentage, the MRP (as
 defined in Scully's model) will vary little
 with winning percentage. It is not sur-
 prising that when Atkinson, Stanley, and
 Tschirhart (1988) applied Scully's defini-
 tion of MRP to the NFL, they found that
 the "offensive units" of teams in the Na-
 tional Football League were paid signifi-
 cantly more than MRP, even though foot-
 ball players do not have free agency.
 This suggests that Scully's concept of
 MRP is inappropriate.

 Even if the premise of the model is
 correct, the method still suffers from na-
 ive modeling of the "production func-
 tion" for baseball teams. If other inputs
 into the production of wins are corre-
 lated with hitting and pitching perfor-
 mance, then Scully's approach will over-
 state the MRP of players. Also, these
 studies fail to model carefully either the
 effect of human capital investments by
 the teams or the risk involved in devel-
 oping talent. Scully's notion of MRP also
 fails to recognize that baseball rosters
 are limited. He assumes that if a star hit-
 ter were not on the team, no one would
 bat in his place. With fixed roster size, a
 player's net MRP is the difference be-
 tween his contribution and the contribu-
 tion of the next-best player available.

 Scully's (1974, 1989) econometric
 specifications have also been criticized.
 Small changes in the model result in
 large differences in estimated MRP. For
 example, MacDonald and Reynolds
 (1994, footnotes 9 and 12 in particular)
 report that crucial coefficients change by
 about 25 percent in different specifica-
 tions.

 22 This continues to be true in baseball (Zimbal-
 ist 1992; Don MacDonald and Morgan Reynolds
 1994). It is also true in the National Football
 League (Scott Atkinson, Linda Stanley, and John
 Tschirhart 1988) and the National Hockey League
 (John Jones and William Walsh 1987).
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 Incidentally, the most successful cartel
 in all of sports is not a professional
 league, but the National Collegiate Ath-
 letic Association (NCAA). The NCAA
 strictly limits the amount that member
 colleges and universities can pay to their
 players. (See Gary Becker, 1985, for an
 interesting discussion.) Robert Brown
 (1993) estimates that the annual MRP
 of a premium college football player
 is approximately $500,000. However,
 this calculation is subject to most of
 the same criticisms we have made of
 Scully.

 The strategy of directly comparing
 MRP and wages has also been used to
 analyze the market for U.S. coal miners
 in the early twentieth century. Isolated
 mining towns are frequently cited in
 textbooks as examples of monopsony.
 Nonunion coal towns in early twentieth
 century Appalachia enjoy special notori-
 ety because the local coal companies
 often controlled the police, and typically
 functioned as landlords, retail mer-
 chants, and creditors for their employ-
 ees. Lawrence Boyd (1994) estimated
 the MRP of coal miners in two West
 Virginia counties in the early twentieth
 century, using mine-level data on coal
 production. Estimates from different
 years gave widely varying MRP esti-
 mates which in some cases are sharply
 less than actual wages. Samples pooled
 across years gave estimated values of
 E of 0.24 for one county, but the esti-
 mate was not significantly different from
 zero.

 5.2 Cross-sectional Comparison
 of Wages and Employer
 Concentration

 Models that attribute monopsony
 power to collusion or Cournot behavior
 may imply an inverse relationship across
 markets between the wage level and
 measures of labor market concentration,
 holding constant the market-level labor

 supply and MRP curves. A large litera-
 ture has therefore estimated market-
 level equations of the form

 w =f(C, X, Y), (25)

 where C measures employer concentra-
 tion, X represents determinants of labor
 supply, and Y represents determinants of
 MRP. Cross-sectional data are used, so
 the estimated wage-concentration rela-
 tionship is taken to be a long-run one.

 This specification is similar to that
 used in a vast literature on product mar-
 kets, beginning with Joe Bain (1951) and
 surveyed by Riclhard Schmalensee
 (1989). Generally speaking, the difficul-
 ties encountered in using this approach
 in labor markets are those encountered
 in product markets, plus a few more. In
 particular, it should be noted that the
 concentration-wage approach can detect
 monopsony power only if labor supply is
 less than perfectly elastic in the long
 run, for otherwise under any monopsony
 model employment might be reduced
 but the wage would be unaffected (see
 Section 2.2 above).

 Concentration could be measured in
 various ways: as a four-firm or eight-firm
 concentration ratio, as a Herfindahl in-
 dex, or as the total number of firms. Any
 of these measures may be interpreted in
 a model of joint profit maximization as
 measuring the likelihood of successful
 coordination in a collusive model. The
 Herfindahl index can be interpreted in a
 Cournot model as the factor relating E to
 the inverse elasticity of market labor
 supply. Alternatively, these concentra-
 tion measures might be interpreted as
 gauging the degree of differentiation
 among firms, but perhaps geographic
 density of employers might better rep-
 resent lack of differentiation. Thus, ig-
 noring efficiency-wage and search mod-
 els, the wage-concentration relationship
 would seem to be an omnibus test for
 employer market power, provided labor
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 supply is not perfectly elastic in the long
 run.

 No concentration measure can be
 computed without defining the relevant
 market. Most studies of labor markets
 use metropolitan areas or counties, argu-
 ing that worker mobility is limited to a
 commuting radius (Robert Bunting 1962;
 James Luizer and Robert Thornton
 1986). However, this market definition
 may be too small, given the frequency of
 worker relocation in the United States
 and recalling that the mobility of only
 the marginal worker is relevant.

 Although in principle, concentration is
 an outcome of the model, and thus is not
 exogenous, one could argue that at least
 in public sector labor markets concentra-
 tion is largely determined by predeter-
 mined political boundaries. However, C
 might still be correlated with unobserved
 elements of X and Y. For example, X
 should include wages in related labor
 markets and the cost of living, variables
 that tend to be closely correlated with
 population and population density in the
 labor market, but which in turn tend to
 be closely correlated with C. Similarly, Y
 should include determinants of MRP, but
 the danger of omitted MRP shifters is, if
 anything, at least as large as for supply
 shifters. For example, a labor market
 with more employers (and therefore
 lower concentration) is likely to be one
 with greater demand, both for final out-
 put and for workers.

 Several researchers have compared
 market concentration and wages to test
 for monopsony power in the market for
 public school teachers. School districts
 are candidates as monopsonists because
 of their natural geographical separation.
 Some have argued that school teachers
 are also more susceptible to exploitation
 because a high proportion are married
 women who are "tied" to their husbands'
 jobs, limiting their mobility. Luizer and
 Thornton (1986) and Beck (1993) survey

 studies of the market for public school
 teachers.

 A typical study is Luizer and Thornton
 (1986), which analyzes data from 266
 school districts in 15 metropolitan areas
 of Pennsylvania for the 1978-79 school
 year. Districts are included in the "labor
 market" of an area if most of the nonresi-
 dent teachers of the district lived within
 15 miles of the central city of the metro-
 politan area. Luizer and Thornton esti-
 mate regression models to explain the
 scheduled salaries of teachers at several
 levels of education and experience, using
 various indexes to measure employer
 concentration, including the Herfindahl
 index and the one-firm and four-firm
 concentration ratios based on the num-
 ber of teachers employed by each dis-
 trict. Variables used to identify shifts in
 labor supply and demand for teachers
 are number of students in the district,
 personal income per student of district
 residents, property tax rate, and the per-
 centage of the district's population living
 in urban areas.

 Luizer and Thornton find statistically
 significant monopsony effects only for
 teachers with bachelor degrees at five or
 ten years of experience. For a teacher
 with five years experience and a bachelor
 degree, their estimates predict that mov-
 ing from the most concentrated market
 to the least concentrated market would
 increase salary by $400 to $500, depend-
 ing on the concentration index used-ap-
 proximately three percent of the average
 teacher salary for Pennsylvania in that
 year ($15,200).

 Beck's (1993) dissertation is the most
 comprehensive of the studies of monop-
 sony in the school-teacher market. He
 analyzes pooled data from all 541 school
 districts in Missouri for several years be-
 tween 1982 and 1990. He defines the
 market for each district to include all
 districts located within a 25 mile radius.
 As a dependent variable, he uses the
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 logarithm of the average teacher's salary
 in a district, and as explanatory variables
 the average experience and education
 characteristics of the district's teachers,
 along with measures of the district's size,
 urban nature, racial composition, tax
 base, income of its residents, sex compo-
 sition, and union membership of the dis-
 trict's teachers, and dummy variables for
 years. The Herfindahl index based on
 number of teachers employed measures
 employer concentration.

 Beck finds a small monopsony effect in
 his analysis of all districts-splitting two
 districts into four equal-sized districts in a
 market would increase salaries by slightly
 more than one percent. However, he
 finds quite different results for urban
 and rural districts. In rural districts,
 where monopsony might be thought of as
 more likely, higher concentration is actu-
 ally associated with higher salaries.

 Applications of this empirical strategy
 to the market for nurses are also numer-
 ous, and sometimes studies find large
 impacts on salaries. The study by Charles
 Link and John Landon (1976) is typical.
 It analyzes survey data from 317 hospi-
 tals in 1973. The dependent variable is
 the hospital's starting salary for a regis-
 tered nurse with no previous nursing ex-
 perience. Salaries are explained in a re-
 gression model using variables that
 indicate the type of control (private non-
 profit, private for-profit, Veteran's Ad-
 ministration, other), average hourly wage
 in manufacturing in the city, a price in-
 dex for the city, indicators of nonwage
 benefits associated with the hospital, and
 a measure of hospital concentration-the
 "entropy" of the number of hospital beds
 in the city.23 Link and Landon find a

 large, statistically significant effect of
 concentration. The authors estimate that
 the annual salary of a registered nurse in
 Lynchburg, Virginia (the most concen-
 trated city in their study) would increase
 by $1,600 per year if concentration were
 to fall to the level of New York City (the
 least concentrated market in their
 study). Link and Landon do not report
 sample averages, but average salary from
 another survey of nurse wages for the
 same year is about $8,000, so $1600 rep-
 resents approximately 20 percent of the
 national average salary. This is after al-
 leged accounting for differences in cost-
 of-living (by including the mean wage of
 manufacturing employees and a cost-of-
 living index for each city as explanatory
 variables). Most of the other published
 studies of nurses' salaries and hospital
 concentration find some support for mo-
 nopsony in the market for hospital
 nurses.

 Unfortunately, concentration in the
 hospital market is very closely correlated
 with the size of the urban area-no large
 metropolitan areas have only a few hos-
 pitals; no small towns have many hospi-
 tals. The same is true for school districts,
 although in this case political rather than
 economic boundaries are more impor-
 tant. Because housing and commuting
 costs will be much higher in large urban
 centers, it is not surprising that those
 who work in such communities are paid
 more than those who work in small cities
 or towns.

 The body of evidence from studies
 comparing concentration with wages fails
 to be convincing, because so many vari-
 ables that potentially could change the
 MRP or the supply curve are missing.
 The most damaging evidence in this re-
 spect comes from Roger Feldman and
 Richard Scheffler (1982), who find that
 the effect of hospital concentration on
 the wages of hospital housekeepers is al-
 most exactly the same as for registered

 23 Entropy is defined as Ysj log(sO), where st is
 the share of the ith hospital of all hospital beds
 and the sum is taken over all hospitals in the city.
 This study apparently uses the boundaries of a city
 as the boundaries of the labor market area of the
 hospitals in that city.
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 nurses. It seems unlikely that concentra-
 tion of hospitals would result in monop-
 sonization of the market for unskilled la-
 bor. Furthermore, Killard Adamache and
 Frank Sloan (1982) find that when popu-
 lation density of the market is included
 in regression models, the apparent effect
 of employer concentration disappears.
 Penrod (1995) reports the same phe-
 nomenon when analyzing salaries of col-
 lege and university professors. Barry
 Hirsch and Edward Schumacher (1995)
 also fail to find an effect of concentra-
 tion on nurses' hourly earnings in Cur-
 rent Population Survey data. They com-
 pare nursing wages to wages of similar
 workers in the Metropolitan Statistical
 Area (MSA) or state (for nonmetropoli-
 tan areas). Their approach probably does
 a better job of controlling for differences
 in cost-of-living between markets.

 5.3 Estimation of Elasticity of Labor
 Supply to Individual Firm

 All models except collusion require
 that (perceived) labor supply to an indi-
 vidual firm be less than perfectly elastic,
 at least in the short run. A number of
 studies attempt to measure monopsony
 power by estimating the perceived in-
 verse labor supply function to an individ-
 ual firm. Assuming the individual firm
 maximizes profits, the value of the in-
 verse elasticity of labor supply provides
 an estimate of Ei. Perhaps the most obvi-
 ous approach is to estimate some form of
 equation (17), relating wages to employ-
 ment using firm-level data.24 Panel data
 are preferable to cross-sections because
 they allow the researcher to control for
 firm heterogeneity. Just as important,
 panel data facilitate estimation of labor-

 supply dynamics, which recent studies
 have suggested are critical.25

 In a widely cited paper, Sullivan
 (1989) estimates equation (17) for the
 supply of nurses to individual hospitals.
 Sullivan's data consist of nursing wages
 and employment levels at several thou-
 sand U.S. hospitals observed over six
 years. To explore dynamics informally,
 Sullivan differences the data at one-year,
 two-year, and three-year intervals before
 estimation. Supply is substantially more
 elastic in the long run than in the short
 run, the estimated inverse elasticities de-
 scending from about 0.75 at one-year in-
 tervals to about 0.26 at three-year inter-

 vals. However, the rate of exploitation Ei
 is probably less than either of these fig-
 ures. The long-run inverse elasticity can-
 not be computed without a formal model
 of dynamics, but it is plausible to sup-
 pose that it is close to zero.26 Suppose it
 is zero, and suppose further that Sulli-
 van's one-year estimate of 0.75 repre-
 sents the short-run inverse elasticity and
 that the dynamic model of equation (5)
 applies. By equation (10), Ei would equal
 0.04 if hospitals' discount rate is 5 per-
 cent, about 0.07 if the discount rate is 10
 percent, and about 0.13 if the discount
 rate is 20 percent. While Sullivan shows
 that his estimates are robust to the

 24Instrumental variables estimation is presum-
 ably necessary because employment and wages are
 determined simultaneously. The studies described
 below, by Daniel Sullivan (1989), Korinna Hansen
 (1992), and Boal (1995), use exogenous measures
 of output demand as instruments.

 25 If changes in employment are negatively cor-
 related with average tenure at a firm, and tenure
 is positively correlated with wages, then estimates
 of the supply elasticity will he biased upwards, at
 least for the short run. Sullivan (1989, pp. 2159-
 60) acknowledges this problem. Boal (1995) avoids
 it by using piece-rate wages.

 26 If the true labor supply function is a loglinear

 version of equation (5): [n(wt) = PI + 321n(Lt) +
 331n(Lt-1), then it can be shown that the short-run
 inverse elasticity is P2, the one-period inverse elas-
 ticity is 2/(1 - f.3/42), and the two-period inverse
 elasticity is S2/(1 - + [f3/f212); see Boal
 1995, p. 524. Fitting these expressions to all of
 Sullivan's full-sample estimates of one-year, two-
 year, and three-year inverse elasticities, respec-

 tively, by nonlinear least squares gives P2 = 0.754
 and P3 = -0.766, implying a long-run inverse elas-
 ticity of P2 + 33 = -0.012 .
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 choice of specification, there is some evi-
 dence that they are sensitive to the
 choice of data set. Hansen (1992) esti-
 mates nearly identical specifications on a
 California data set (Sullivan's data set in-
 cluded the entire U.S.) but finds one-
 year inverse elasticities generally less
 than 0.05.

 Boal (1995) applies a similar econo-
 metric method to West Virginia coal-
 mining data from the early twentieth
 century. Estimating a log-linear version
 of equation (5), Boal computes short-run
 inverse elasticities of 0.15 to 0.53 de-
 pending on specification. However, long-
 run inverse elasticities are essentially

 zero, implying that Ei are at most 0.03,
 0.05, or 0.09, using discount rates of 5
 percent, 10 percent, or 20 percent, re-
 spectively. Moreover, Boal believes
 these estimates are biased upward be-
 cause they are based on county-level,
 rather than firm-level or mine-level data.

 Several practical issues regarding the
 specification of the covariates that repre-
 sent other firms' actions (Xl) have not
 been cleanly resolved in these panel
 studies. The first issue is whether to in-
 clude other firms' wages (Bertrand) or
 employment levels (Cournot) or some
 other actions. It is surely possible to de-
 vise a formal test for the appropriate
 equilibrium concept (perhaps using esti-
 mates of MRP), but the power of any
 such test is likely to be low, and none has
 yet been reported. Studies to date (Sulli-
 van 1989; Hansen 1992; Boal 1995) have
 been able to sidestep this question be-
 cause their results were not very sensi-
 tive to it, but future studies may not be
 so lucky. The second issue is how to ag-
 gregate other firms' actions. If a given
 firm interacts with many others in the
 same market, the effect of each firm may
 be impossible to estimate separately.
 Other firms' actions must first be aggre-
 gated. But how many other firms should
 be included? Including too many or too

 few could bias the results. The old anti-
 trust question of appropriate market size
 reappears in this new econometric set-
 ting! Perhaps the most sensible ap-
 proach, at least for exploratory work, is
 to introduce separate variables for (ag-
 gregated) nearby firms and (aggregated)
 farther-away firms and let their relative
 coefficients determine the appropriate
 market size.27

 Cross-sectional data sets on firms are
 an attractive alternative to time-series or
 panel data sets because they typically
 contain more observations with greater
 variation in L. Unfortunately, controlling
 for firm heterogeneity and dynamics is
 more difficult in a cross-sectional frame-
 work. A simple dynamic structure can be
 estimated if data on employment flows
 (hires and quits) or the previous period's
 employment level are available, but oth-
 erwise, estimates of the long-run inverse
 elasticity are likely to be biased upward
 slightly (because large firms are more
 likely to have grown recently).28 One
 control that may not be needed in cross-
 sectional studies is Xl-the actions of
 other firms. Omission of X is surely in-
 valid when using time-series or panel
 data. (Indeed, Boal, 1993 found it
 changed the results noticeably.) How-
 ever, it may be valid when using cross-
 sectional data for a single labor market

 27This approach is used by Boal (1993), who
 finds that nearby firms do indeed exert greater in-
 fluence than distant firms. However, the estimates
 of the own inverse elasticities are not substantially
 affected in his case by allowing separate effects.

 28 For example, suppose a log- inear version of
 equation (5) were estimated omitting lagged em-
 ployment. Application of equation (9) and stan-
 dard omitted-variable analysis shows that the ex-
 pectation of the estimated coefficient of current
 employment would equal not the long-run elastic-
 ity ? SR + ? '1 but rather ? SR + p? '1, where p is

 the serial correlation in employment. Jonathan
 Leonard (1987, p. 153, table 6.7) estimates p to be
 about 0.97. Estimates of ? y1 given by Boal (1995)

 and implied by Sullivan (1989) range from 0.2 to
 0.8. (Boal, 1995, p. 524.)
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 under the assumption that the individual
 firm is atomistic, for then X* is essen-
 tially the same for all firms in the market
 whether the solution concept is Ber-
 trand, Cournot, or some other symmetric
 notion. This atomistic assumption is stan-
 dard for search models, although prob-
 ably less reasonable for models based on
 geographic differentiation.

 Machin, Manning, and Stephen Wood-
 land (1993) estimate Ei using a cross-
 sectional sample of residential homes
 for the elderly in England. The estimate
 of E , obtained from least-squares re-
 gressions of wages on employment, is
 roughly 0.04, an estimate typical of other
 data sets (C. Brown and J. Medoff 1989,
 pp. 1034-35, 1038, 1040).29 The paper's
 distinctive feature is its attempt to cor-
 rect this value for differences in unob-
 served worker quality and in hedonic job
 amenities or disamenities associated with
 firm size. Addressing the former, the
 authors, finding that output price (a
 measure of worker quality after control-
 ling for other inputs) is positively associ-
 ated with firm size, conclude that worker
 quality is positively associated with firm
 size, requiring a small downward correc-
 tion. Addressing the latter, the authors
 find that quits rise less than proportion-
 ately with firm size after controlling for
 wages, and conclude that positive job
 amenities exist at larger firms (a typical
 finding but a debatable conclusion). The
 authors propose a positive correction cal-
 culated as the percentage decrease in
 wages required to keep the quit propen-
 sity constant as employment rises by one
 percent. This latter correction turns out
 to be substantial-about 0.19 at the sam-
 ple mean of employment. After further
 adjustment for short-run supply response

 (using data on quits and hires) and as-
 suming a discount rate of 5 percent, the

 authors arrive at estimates of Ei for each
 firm in their sample. The mean esti-

 mated Ei is 0.15, but presumably would
 be much smaller without the authors'
 correction for size-related amenities.

 5.4 Wages and Mobility

 Ransom (1993) estimates indirectly
 the rate of exploitation of college profes-
 sors in the United States. In his model,
 employers enjoy monopsony power due
 to geographical dispersion, so employees
 must incur a cost to move from one em-
 ployer to another. The national market
 for professors is competitive-a univer-
 sity must pay the "market wage" to hire a
 professor. However, once a professor ac-
 cepts a contract and moves to the loca-
 tion of a specific university, he or she
 must pay moving costs to leave for an-
 other university. Thus each year univer-
 sities hire labor in two different markets,
 one of which is competitive (the external
 market), and the other monopsonized
 (the internal market).

 The internal market is monopsonistic
 because the employer can keep a higher
 fraction of current employees by offering
 a higher wage in contract renewals.
 However, the employer minimizes costs
 by offering current employees less than
 the "market wage." In Ransom's model,
 workers are further differentiated by
 costs of moving. In equilibrium, those
 with the highest moving costs will be
 paid less and will move less often. Thus
 salaries will fall with seniority. After con-
 trolling for total teaching experience,
 education level, and other productivity-
 related characteristics, Ransom finds
 maximum "seniority penalties" of about 5
 to 15 percent in three national surveys of
 university faculty, and for faculty at the
 University of Arizona.

 According to Ransom's model, movers
 are paid the market wage, which might

 29 Whether ordinary least-squares regressions of
 wages on employment estimate ? LR consistently is
 debatable. If employment is determined simulta-
 neously with wages, presumably the OLS estimate
 of ? LR is biased downward.
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 be thought of as MRP. Thus, the senior-
 ity penalty of long-tenure employees
 measures their exploitation. Ransom's
 seniority penalties correspond to values
 of E of 5 to 18 percent. However, as
 Black and Loewenstein (1991) point out,
 movers may be paid more than MRP, be-
 cause universities expect to exploit them
 in the future. Therefore, Ransom's esti-
 mates should be considered upper
 bounds.

 5.5 Structural Estimation Using
 Equilibrium Search Model

 The equilibrium search model of Bur-
 dett and Mortensen (1989) implies mo-
 nopsony as a consequence of disecono-
 mies of scale in hiring workers. The
 average rate of exploitation depends in-
 versely on the ratio (X1/6), i.e., on the
 rate at which employed workers receive
 offers from other employers relative
 to the rate at which job matches exo-
 genously break up. Burdett and Morten-
 sen's model is extremely powerful, pre-
 dicting the entire wage distribution over
 firms or workers, transition rates from
 unemployment to employment and from
 one employer to another, the unemploy-
 ment rate of workers, and the employer
 size-wage relationship, all from just a
 few parameters. These parameters are
 therefore easily overidentified in typical
 panel data sets on workers.

 However, an obvious difficulty for this
 model concerns the shape of the wage
 distribution. Differentiation of (18) or
 (21) shows that the density of wages over
 either firms or workers is increasing in w
 in this model and therefore is skewed
 extremely negatively. Because actual
 wage distributions tend to be positively
 skewed, empirical implementations must
 include heterogeneity or measurement
 error (or both) to have any hope of fit-
 ting actual wage data. Moreover, ignor-
 ing heterogeneity and measurement er-
 ror is likely to bias upward the estimated

 average rate of exploitation. This is be-
 cause wages are dispersed below MRP in
 this model. Any wage dispersion not at-
 tributed to heterogeneity or measure-
 ment error is effectively attributed to
 monopsony.

 Two recent papers estimate Burdett
 and Mortensen's model, applying maxi-
 mum likelihood methods to panel data
 sets on workers and including heteroge-
 neity to different degrees. Nicholas Kie-
 fer and George Neumann (1993) esti-
 mate the model using U.S. data,
 permitting the parameters to vary by
 race and education level. Gerard van den
 Berg and Geert Ridder (1993) estimate
 the model using data from The Nether-
 lands, permitting the parameters to vary
 by occupation category, age, and educa-
 tion level, assuming measurement error
 on wages, and permitting additional un-
 observed heterogeneity in the MRP pa-
 rameter. Allowing for greater heteroge-
 neity apparently yields lower estimated
 average rates of exploitation: van den
 Berg and Ridder's estimates of average E
 are roughly 0.13 to 0.15, whereas Kiefer
 and Neuman's estimates are three to five
 times higher.30 Nevertheless, both sets
 of estimates are much larger than em-
 ployer size-wage effects estimated in
 earlier research; these measure the same
 quantity, according to equation (21). For
 example, estimates in C. Brown and J.
 Medoff (1989, pp. 1304-05) imply an av-
 erage E of roughly 0.01 to 0.03. One sus-
 pects that even the method of van den
 Berg and Ridder does not permit suffi-
 cient heterogeneity, and that the true
 rate of exploitation lies between 0.03 and
 0.13.

 30 The differences in estimates might also be
 due to differences in the data sets, of course. Av-
 erage rates of exploitation reported here are calcu-
 lated by inserting estimated values for MRP and
 the expected value of w over firms (i.e., over F(w))
 into equation (3). Using instead the expected
 value over workers (i.e., over G(w)) would yield a
 slightly smaller rate of exploitation.
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 The apparent importance of heteroge-
 neity in MRP implies that a nontrivial
 minimum wage is likely to eliminate
 jobs. This is because a minimum wage
 set high enough to raise wages for a sig-
 nificant fraction of workers is likely to
 exceed the MRP of some of them. In-
 deed, van den Berg and Ridder (1993, p.
 24) conclude that a 25 percent increase
 in the existing minimum wage would ex-
 ceed the MRPs of 16 percent of the indi-
 viduals in their sample. Eckstein and
 Wolpin (1990, p. 805) arrive at similar
 conclusions using a different model.

 5.6 Employment Effects of Minimum
 Wages

 A huge literature investigates the im-
 pact of minimum wage increases on em-
 ployment at both firm and aggregate lev-

 els. Early studies (reviewed by C. Brown,
 Curtis Gilroy, and Andrew Kohen 1982)
 using aggregate U.S. data through the
 1970s generally estimate negative elas-
 ticities of employment (of teenagers and
 sometimes young adults) with respect to
 the minimum wage (hereafter denoted
 eMW,V) of about 0.1 to 0.3. Later studies
 using data from the 1980s are more var-
 ied. Some estimate eMW to be in the
 same range as earlier studies (David
 Neumark and William Wascher 1995),
 others estimate EM&w to be essentially
 zero (Alison Wellington 1991), while still
 others estimate EM&V to be small but posi-
 tive (see Card and Krueger 1995).

 Unfortunately, estimates of FM1W are
 nearly useless for testing monopsony or
 measuring the rate of exploitation E. Re-
 call that, except in the isolated firm, col-
 lusive, and Cournot models, LMW is
 smaller than the elasticity of supply to
 individual firms, for two reasons raised
 earlier. First, an increase in the mini-
 mum wage increases the wage offered by
 other firms. Second, if there is signifi-
 cant heterogeneity in productivity across
 workers or firms, some workers are likely

 to become unemployed as the minimum
 wage rises, even at low levels. Thus,

 negative estimates of EApw do not refute
 monopsony; and positive estimates, after
 taking reciprocals, are likely to be much
 greater than E.

 Of course, estimates of LMmV are of in-
 terest in their own right as a guide to
 policy. But even if the labor market were
 entirely monopsonized, LMXW is likely to
 vary and even to change sign with the
 level of the minimum wage. One recent
 minimum-wage study permits LMW to
 change signs, following the regime
 changes of the isolated firm model (see
 Section 2.2). Neumark and Wascher
 (1994) estimate competitive and monop-
 sony models of the labor market in a
 switching regression framework using
 U.S. state-level data. The competitive
 model has two regimes: a nonbinding re-
 gime and a labor-demand-curve regime.
 The monopsony model has three re-
 gimes: a nonbinding regime, a supply-
 curve regime, and a demand-curve re-
 gime (see Section 2.2 above). The two
 models are not nested, but nonnested
 tests seem to favor the monopsony
 model slightly. The estimated switch
 points, expressed relative to the average
 wage for workers, are wc = 0.35 for the

 competitive model and w,, = 0.31 and
 Wc= 0.34. These values are slightly
 greater than the historic low values of
 the U.S. federal minimum wage before it
 was increased in 1990 and 1991. A note
 of caution: the regime-shifting structure
 used by Neumark and Wascher is elegant
 but a bit misleading when applied to ag-
 gregate data. The elasticity of their sup-
 ply-curve regime is not the elasticity of
 supply to any firm (which cannot be in-
 ferred from aggregate data, for the rea-
 sons given above) but just the maximum
 value of LMW. Nevertheless, flexible
 specification of LMW is surely the right
 empirical approach when the data show
 substantial variation in the minimum
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 wage (as in the U.S. over the last few
 decades), whether the true model is
 competition or some form of monopsony.

 6. Conclusion

 Monopsonistic exploitation arising
 from supply frictions, whether modeled
 as differentiation or search, is probably
 widespread but small on average. Dy-
 namic studies of workers and firms sug-
 gest that short-run inverse elasticities of
 supply to many firms are probably large.
 However, long-run inverse elasticities
 are probably no higher than previous es-
 timates of the elasticity of wages with re-
 spect to firm size, about 0.03 or 0.04. At
 sensible discount rates, the rate of ex-
 ploitation is likely to be only a little
 higher than these latter values. Even
 studies of textbook examples of monop-
 sony such as nursing and coal mining
 suggest rates of exploitation no higher
 than about 0.15 and sometimes as low as
 zero. Thus rates of exploitation arising
 from supply frictions are probably lower
 than, say, union relative wage effects or
 marginal income tax rates faced by U.S.
 workers.

 Monopsonistic exploitation arising
 from explicit collusion is probably rare
 but occasionally large. Well-documented
 cases include U.S. baseball before the
 reserve clause and perhaps other profes-
 sional sports. Even in these cases, how-
 ever, the best estimates of the rate of ex-
 ploitation reported to date are probably
 not very accurate.

 Monopsonistic exploitation arising
 from tacitly collusive or Cournot behav-
 ior may exist in some professions with
 small numbers of employers, but the ex-
 isting evidence is inconclusive. Studies
 comparing employer concentration and
 pay most often find no effect when suffi-
 cient controls are included. This nega-
 tive result suggests an absence of market
 power, but it could also reflect perfectly

 elastic long-run supply, in which case
 monopsony depresses employment but
 not wages. (See Section 2.2, above.)

 Under monopsony models more so-
 phisticated (and arguably more realistic)
 than the usual textbook model of an iso-
 lated firm, the effect of minimum wages
 can be complicated. On the one hand,
 even if rates of exploitation are small on
 average, legal minimum wages may still
 raise (at least some) wages substantially
 without reducing employment. On the
 other hand, even if the entire labor mar-
 ket is monopsonized, minimum wages
 are ineffective when wage dispersion is
 primarily due to heterogeneity in mar-
 ginal products rather than heterogeneity
 in rates of exploitation. Thus, under so-
 phisticated models, the effect of mini-
 mum wages on employment remains an
 empirical question. Conversely, monop-
 sony models are not easily refuted by
 empirical studies of the employment ef-
 fect of minimum wages.
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