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 Reversing the Keynesian Asymmetry

 By JOHN BENNETT AND MANFREDI M. A. LA MANNA*

 The assumption that nominal price adjust-

 ment is costly for firms (there are "menu costs")

 has generated a stream of important theoretical
 papers over the last decade or so.' Insofar as
 this literature generates asymmetric adjust-

 ments, it provides a theoretical underpinning for
 the (old) Keynesian assumption that nominal
 prices are more flexible upward than down-
 ward.2 Yet, the empirical evidence, while con-
 firming that asymmetries exist, does not
 indicate the dominance of any particular form of
 asymmetry (see Dennis W. Carlton, 1986; Alan
 S. Blinder, 1991). In this paper we argue that
 the gap between theory and practice may be the
 result of the focus of menu-cost models on

 specific forms of market structure. Existing

 menu-cost models are based on the assumption

 of relatively uncompetitive market structures-
 monopoly, oligopoly, or monopolistic competi-
 tion with a fixed number of firms. We widen the

 scope of the analysis by examining what we call
 a quasi-competitive industry and demonstrate
 that it displays a pattern of adjustment quite
 different from that found in other models. The
 Keynesian asymmetry is reversed, with nominal

 price being more flexible downward than up-

 ward.3 We suggest therefore that a relationship
 exists between market structure and the pattern
 of nominal price adjustment. Since there is pre-
 sumably a variety of market structures, this may

 help explain the inconclusive empirical
 evidence.

 We model the most competitive market con-
 figuration compatible with menu costs: Ber-
 trand oligopoly in a dynamic setting with free

 entry. It is assumed that (a) an incumbent in one

 period can continue to sell at its existing nom-
 inal price in the next period without incurring

 any additional menu cost, whereas an entrant
 would have to incur a menu cost; and (b) among

 the firms willing to sell at the lowest price in

 any given period, one is chosen randomly to sell
 the product. These simplifications enable us to

 abstract from matters-such as determining the
 identity of active firms-extraneous to our

 main concern of establishing a clean connection
 between market structure and the pattern of
 price (in)flexibility.4

 To set a benchmark and to obtain a simple
 solution by backward induction, we begin by
 assuming a two-period time horizon. Then we
 extend the analysis to the case where the incum-
 bent faces an ever-recurring threat of entry, that
 is, with an infinite horizon.5 This is the scenario
 we call "quasi-competitive." Comparing these
 two extreme cases yields an intuitively appeal-
 ing relationship between competitiveness and
 the pattern of nominal price adjustment.

 Bennett: Department of Economics and Finance,

 Brunel University, Uxbridge, Middlesex, United Kingdom,

 UB8 3PH; La Manna: Department of Economics, Univer-

 sity of St. Andrews, St. Andrews, Scotland, United King-

 dom, KY16 9AL. This work developed out of earlier

 discussions with Subhashish Gupta. We are also grateful to

 V. Bhaskar, Huw Dixon, Elisabetta lossa, Jonathan

 Thomas, and anonymous referees for very helpful com-

 ments.

 ' For surveys, see N. Gregory Mankiw and David Romer
 (1991), Torben M. Andersen (1994), and Huw David Dixon

 and Neil Rankin (1994).

 2Models providing some support for the Keynesian

 asymmetry include Daniel Tsiddon (1993) and Laurence
 Ball and Mankiw (1994). However, Robert J. Barro (1972)

 and Maiikiw (1985), among others, produce two-directional
 stickiness. The Tsiddon and Ball-Mankiw models are based

 on the assumption of positive trend inflation, whereby a firm
 that wishes to reduce its relative price finds that it can do so

 costlessly merely by keeping its nominal price unchanged.

 Conversely, a firm that wishes to raise its relative price finds

 that inflation widens the gap between its desired and actual

 nominal price, thereby providing a strong incentive to incur
 a menu cost and raise its nominal price.

 3 A similar pattern of greater downward flexibility is
 found in kinked-demand-curve models, but there it occurs

 essentially by assumption; see, for example, Jean Tirole
 (1988 pp. 243-44).

 4 A Bertrand duopoly model that yields the Keynesian
 asymmetry can be found in Per Svejstrup Hansen et al.

 (1996). Although their model and ours are not directly

 comparable (insofar as they consider real shocks and pro-

 duce asymmetric price adjustments in the absence of menu

 costs), we conjecture that the opposite asymmetry generated

 by our model is due to our key assumption of free entry.

 5 To establish the basic message of the paper it is not
 necessary to examine the more complicated case of a T-

 period model, where x > T > 2.

 1556
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 Whereas the two-period model produces some
 inflexibility in either direction, the increased

 competitiveness generated by the infinite hori-

 zon reverses the Keynesian asymmetry. Fur-
 thermore, the two-period case may be of

 independent interest, for it highlights a some-

 what paradoxical result concerning the interpre-
 tation of price observations. We show that the
 observation of a small reduction in nominal
 price need not be taken as evidence that nominal
 price is flexible downward with respect to a

 reduction in a nominal scale variable.

 Section I sets out the model, while Section II
 examines the solution. Section III places the
 model in the context of some related literature,
 and Section IV concludes. Proofs are relegated
 to the Appendix.

 I. The Model

 Time is modeled in discrete periods, indexed

 by the subscript t = 1, 2, ....6 Let N be a
 nominal variable (e.g., a cost-of-living index)
 subject to random shocks. Denote its realized

 value for period t by Nt, which is publicly
 observed at the start of the period. Realizations
 are independent draws from a probability distri-
 bution +i(N) defined over the compact support

 IN, N]. We do not impose any restriction on
 +f(N) other than it being atomless. At the start of
 period 1 J risk-neutral firms (J ' 2) become
 capable of supplying a new nonstorable homo-
 geneous good (or service).7 In order to produce,
 any firm has to incur two types of cost: (a) a

 nominal menu cost mNt (m in real terms); and
 (b) a constant marginal production cost Nt in
 nominal terms (unity in real terms).8

 Upon observing Nt, each firm j (j = 1,.
 J) simultaneously makes a bid to supply the
 product in period t. We denote firm j's nominal

 price bid by Pit, the corresponding real price
 being pt PJtlNt. Firms engage in Bertrand
 competition, but for any period t only one of the
 k (1 ' k ' J) firms bidding the lowest price is
 chosen randomly to supply the good. This sim-

 plification may represent a situation where there
 exists some (small) exogenous asymmetry that
 allows a lowest-price firm to incur the menu
 cost before the others. Alternatively, the as-
 sumption fits the scenario of a central purchas-
 ing agency, where demand originates from
 decentralized units of a larger organization,
 such as divisions of an M-form corporation or
 schools and hospitals operating under a local
 government agency. In these circumstances, it is
 common for the agency to select one supplier
 and let individual units order from the chosen
 firm according to their requirements (Peter J. H.
 Baily, 1987). Such contracts are generic, in that
 the chosen supplier provides the full menu only
 after agreeing to terms with the agency.9

 Throughout, we regard any firm that bids a
 new nominal price in period t + 1 (different
 from the nominal price ruling at t) as a potential
 entrant in period t + 1 even if the firm con-
 cerned was the incumbent in period t. Also, if,
 for period t + 1, the incumbent from period t
 offers to continue supplying at its period-t nom-
 inal price, we regard this as a bid like any other.
 Exit is assumed to be costless in the sense that
 if a firm becomes the incumbent (prints a new
 menu) in one period, it is under no obligation to
 supply the market in any subsequent period.'0
 Let Pt -minj { PJt } be the lowest nominal price
 bid in period t, the corresponding real price

 being Pt minj{ pJt }. The time-invariant mar-
 ket demand for the product in period t is D(pt),
 where dD(O)Idpt < 0 and there exist values of
 Pt such that D(pt) > 0.11,12 The strong con-

 6 Where appropriate, we specify whether the model is of
 the two-period or of the infinite-horizon variety.

 7 If J = 1 in our model, nominal price adjusts in a
 manner similar to that found by Barro (1972).

 8 The assumption of constant marginal cost merely sim-

 plifies the exposition, as our results would still hold if

 marginal cost were increasing (see footnote 14).

 9 As the product is assumed to be homogeneous, no
 benefits would flow from a long-term relationship, and the

 agency always has the incentive to switch to a lower-price

 supplier. For example, in the United Kingdom, recurrent

 procurements of homogeneous goods for the National

 Health Service (amounting to about $1bn p.a.) are handled

 by the NHS Supply Agency on the basis of six-month
 contracts.

 10 Conversely, we assume that a menu printed in period

 t kills all older menus, that is, once a menu printed at t has
 been superseded by another menu in period t + s, it cannot
 be costlessly resurrected in later periods.

 l The demand function is defined in terms of real prices

 only for simplicity. For more general demand functions of

 the form D(Pt, Nt) we can identify simple conditions under
 which the main results apply (see footnote 14).

 12 Our results also apply with the more general demand

 function D(P, N) if either (i) the elasticity of demand w.r.t.
 the nominal variable N weighted by the mark-up rate is less

 than unity (or, equivalently, menu costs are "small" com-

 pared to turnover); or (ii) the elasticity of demand w.r.t.
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 testability flavor of our assumptions is summa-
 rized in

 ASSUMPTION 1: (i) if k (1 k ' J) firms
 are willing to supply at the lowest nominal price

 Pt (Pt in real terms), then only one is selected
 (with prob. 1/k) to supply the entire demand

 D(pt); (ii) the menu cost is incurred only by the
 selected supplier (that is, after all price bids are
 revealed); (iii) at time t + 1, trade by the
 period-t incumbent is voluntary.

 Thus the demand function facing any firm j in
 period t is

 (1) Di(pi, pji)

 [D(pt) with prob. 1/k

 k 1- if pi = with prob. k Pt

 Lo ifpI >Pt

 where p-J is the vector of price bids in real
 terms for period t by firms other than j, and k is
 the number of lowest-bid firms.13

 We define r1(Pt) as the real gross profit (i.e.,
 excluding any menu cost) earned by the sole
 supplier at time t:

 (2) rr(pt) = D(pt)[pt - 1].

 Subtracting the real menu cost gives real net
 profit, r1(Pt) - m. We define it by

 (3) rr( m O

 with Pt being the corresponding nominal price.
 Let p" - argmax rr(pt) denote the

 (unique) monopoly real price. Because of com-
 petitive bidding (see Assumption 1) no newly
 set price can exceed pmon. Therefore we restrict
 our analysis throughout to Pt E [0, pfnlO] with-
 out loss of generality. We make the standard
 assumption {AX d,T(t1dp >o 0.

 From (2)-(4) we obtain14

 (S) drr(p,)1dN, < O, dP,tldNt > O.

 II. The Solution

 We now solve for the equilibrium nominal
 price vector, given that each firm's objective is
 to maximize the expected present value of its
 real net profit stream. Consider first a two-
 period world. For any pair of realized N, {N1,
 NJ }, let {P *, P 2 } be the pair of equilibrium
 nominal prices, and { p *, p 2} the correspond-
 ing pair of real prices.

 PROPOSITION 1 (Two-Period Case):

 (i) N1 < P < P1.

 P2 > P if N1 E(P , N] (ii) P= P* if N2 E [N2, PT
 P2 < P* if N2 E [Y, N2)

 where N2 is defined by

 (6) 'r(P*IJ T2) - m.

 PROOF:

 See the Appendix.

 To see the intuition of this proposition, con-
 sider first period 2. As exit is costless, there are
 only two potential equilibrium nominal prices
 for the one-shot Bertrand game played in this
 period: (a) a new menu is printed and a new
 nominal price charged which, because of the
 force of Bertrand competition, must be the

 changes in the nominal variable does not exceed the price
 elasticity of demand for output.

 13 Because firms are identical, except that one is incum-
 bent in any period t, either k = J or k = 1.

 14 As long as (4) is satisfied, our results still hold if
 marginal cost is not constant. Let the average real cost of

 production be c[D(p,)], where CD 2 0, so that nr(p,)
 D(p) I{p - c[D(p,)] 1. Therefore, d(-)ldp, = Dp I P-
 c[D(O)]} + D(){ 1 - CDDP}. Hence, if (4) holds for CD
 0, it holds a fortiori for CD> 0. It is immaterial whether the

 reason for c() increasing is that there are diminishing
 returns in the production function or because the supply
 price of an input is increasing. Assumption 1, by guaran-
 teeing that at any one time in equilibrium only one firm

 produces positive output, eliminates some of the potential
 complications associated with increasing marginal cost. The

 multiple-equilibria problem that plagues Bertrand competi-

 tion is avoided (see Xavier Vives, 1999 pp. 118-23); and
 the interdependence among firms' cost functions due to an

 increasing supply price of an input is absent by construction.
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 break-even nominal price: P2 = P2; or (b) the
 incumbent can retain its period-i nominal price,
 P = P*, without being undercut, thereby en-
 joying a positive real net profit.'5 Thus, in pe-
 riod 2 the incumbent either exits costlessly or
 makes a positive real net profit. Hence, as Ber-
 trand competition requires the present value of
 the incumbent's expected real net profits over
 the two periods to be zero, the equilibrium
 nominal price in period 1 must yield a negative
 real net profit, that is, P < P1. In the Appen-
 dix we show that the incumbent must make a
 positive real gross profit in period 1, that is,
 P* > N1, otherwise the period-i loss could
 never be recouped in period 2.

 Figure 1 illustrates how the equilibrium nom-
 inal price in period 2, P*, adjusts to the period-2
 realizations of the nominal scale variable, N2,
 for any arbitrary N1, taking into account, as we

 have just indicated, that N1 < 1P K P1. _
 Consider a realization N2 E (Ps, N]. By

 retaining P* the incumbent would earn a nega-
 tive real net profit D(P*IN2)(P* - N2), so it
 prefers to exit. The entrant's equilibrium nom-

 inal price P2 will allow it to break even: P*=
 P2 > P > P*, where the inequality follows
 from (5), given that N2 > N1. For N2 ranging
 from P* to N, P* lies on the DE segment in
 Figure 1.

 Consider next a realization N2 E [NA2, P fl.
 At N2 = P*, the incumbent is indifferent be-
 tween exiting and continuing to sell at P1.
 Realizations of N2 lower than P'* would earn
 positive real net profit from continued incum-
 bency; but if N2 is sufficiently small, an entrant
 can both match P* and cover its menu cost.
 This happens at N2 = N2, where D(P1*I/2)

 (P1*- AT2) = mg2.'6 Therefore forN2 E [N2, P'f],
 the equilibrium nominal price in period 2 lies on
 BC in Figure 1.

 Finally, for realizations N2 E [N, AT2), the
 incumbent is undercut by a breaking-even en-
 trant setting P * = P2 K P1 (segment AB
 applies).

 P2 ~ ~ ~ ~ ~ ~ N

 D

 B B

 N NA NPI P N1

 FIGURE 1. NOMINAL PRICE ADJUSTMENTS

 Thus, in the two-period case, Bertrand com-
 petition yields a two-sided (s, S) optimal nom-
 inal price adjustment rule. Note, however, a
 distinctive feature of adjustment in this case.
 Even though, as indicated by the segment BB',
 there is downward inflexibility of nominal price
 with respect to N for all realizations N2 E [N2,
 N1), it can be seen from Figure 1 that P* may
 fall below P* by an arbitrarily small amount.
 This suggests that the magnitude of nominal
 price reductions observed in practice may be a
 misleading indicator of nominal price (in)flexi-
 bility with respect to the nominal scale variable.

 When we extend the analysis to a quasi-
 competitive industry with nominal prices set
 under an infinite horizon, we find that nominal
 prices are perfectly flexible downward. This
 result is formalized in the following proposi-
 tion, where, for simplicity, we focus on the
 adjustment (if any) of nominal price in period 2.

 PROPOSITION 2 (Reversal of the Keynes-
 ian Asymmetry Under an Infinite Horizon):

 (i) N, < P * < Pl;

 f> P if N2 E(P*, N]
 (ii) p2 = P1 if N2E [NI, P*]

 <P* if N2E [N, N1I).

 PROOF:
 See the Appendix.

 The intuition behind Proposition 2 is similar

 15 Strictly speaking, the incumbent would earn nonnega-
 tive real net profit because, for the single realization N2 =
 P*, real net profit would be zero (in this case we have
 assumed in Proposition 1 that the incumbent prefers retain-
 ing P* to exiting).

 16 Notice that N2 < N1. Suppose to the contrary that
 N2 ' N1; then, by (5) P2 2 P1> P* and so no entrant
 could both break even and match P*1.
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 to that for Proposition 1, with two major differ-
 ences. First, an entrant in period 2 is no longer
 required to set a nominal price that yields zero
 real net profit in that period. Indeed, the equi-
 librium nominal price for an entrant will have to
 be such that it yields a zero expected value of
 the stream of real net profits over the infinite
 horizon, irrespective of the period of entry.'7
 Second, because of the infinite horizon, in the
 event of N2 falling short of N1 by however
 small an amount, the incumbent can no longer
 retain the nominal price from the previous pe-
 riod without being undercut. In fact, an entrant
 in period 2 would face exactly the same pros-
 pects the incumbent had faced in period 1, ex-
 cept that now the entrant enjoys a lower
 realization of N, and therefore can achieve a
 zero present value of the stream of real net
 profits by setting a nominal price lower than P 1.
 This is the source of the downward nominal
 price flexibility. In the event of a realization N2
 above N1, similar logic yields the conclusion
 that, because of the higher nominal menu cost,
 P* cannot be undercut. However, if N2 > P
 the incumbent's real net profit D(P IN2)(Pi -
 N2) from continuing to sell at P* would become
 negative.

 The pattern of (nominal) price (in)flexibility
 that we have established for the first two real-
 izations of N in the infinite-horizon case applies
 generally: P* will be supplanted at the first
 realization of N falling outside [Nt, PjJ. Imme-
 diately following the period when a new nom-
 inal price is set, there is full downward
 flexibility, but partial upward flexibility. How-

 ever, if N takes a value in the interior of [Nt,
 P';, a further marginal change in either direc-
 tion has no effect on nominal price, while if the
 value of N reaches the upper bound P t, a further
 small rise in N will be accompanied by a nom-
 inal price rise. Hence, the model is consistent
 with a variety of observations of nominal price
 adjustment and inflexibility. The critical differ-
 ence between the two-period and the infinite-
 horizon cases is that in the latter the lower
 bound of the range of realizations of N2 for
 which nominal price is unchanged turns out to
 be N1 (as opposed to NA2 < N1 in the two-period

 case), so that any negative shock immediately

 following an adjustment in nominal price will

 always result in a lower nominal price. There-
 fore, under an infinite horizon, we obtain the

 reverse of the Keynesian asymmetry. In terms

 of Figure 1, the general shape of the adjustment

 curve survives, except that now it slopes down-
 ward not to the left of point B, but to the left of
 point B', as shown by the broken curve AB'.

 III. Some Related Literature

 The model can be linked to several strands of
 the literature on nominal price adjustment. The
 contribution most closely related to ours is that
 by Julio J. Rotemberg and Garth Saloner

 (1987), who compare the nominal price adjust-
 ment, in the presence of menu costs, of a mo-
 nopolist with that of duopolists. When a
 nominal scale variable is perturbed, they find

 some inflexibility, both upward and downward,
 in each market structure, but with greater inflex-
 ibility for the monopolist. Thus, they relate the
 extent of nominal price adjustment to market
 structure. Our contribution extends their logic,

 by showing that not only the extent, but also the
 form, of adjustment may change with market
 structure.

 Secondly, there is a literature focusing on the
 labor market that argues that workers resist
 nominal wage cuts and so, if markups are not
 too countercyclical, nominal prices tend to be
 inflexible downward. The contribution by
 Christopher Hanes (1993) is particularly perti-
 nent here. In his analysis, firms recognize that a
 nominal wage cut may result in a costly strike.
 In the case of an imperfectly competitive indus-
 try, the cost associated with the latter may offset
 the benefits of setting a lower nominal wage. In
 contrast, a competitive industry cannot sustain
 nominal wage (and price) rigidity as a Nash
 equilibrium, as each firm would have an incen-
 tive to deviate. Hanes attributes the increase in
 nominal rigidity in the United States in the late
 nineteenth century to the rise of imperfect com-
 petition. There is a broad parallel with our
 model, insofar as the costs associated with
 strike action may be regarded as the menu cost
 of setting a lower nominal wage. Given the
 existence of such costs in Hanes's analysis,
 downward nominal rigidity only obtains when
 markets are imperfectly competitive, a result
 similar to that implied by our model.

 17 The condition specified in part (i) of the proposi-

 tions-that in period 1 real net (gross) profits be negative

 (positive)-now applies not only to the first incumbent, but

 also to entrants in any period, that is, P < P, Vt.
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 Thirdly, there is the empirical evidence on

 the effects of monetary shocks. Using primarily

 U.S. data, various studies (for example, James
 Peery Cover, 1992) have found that negative

 monetary shocks have a greater effect on output

 than positive ones. Several theoretical explana-

 tions have been suggested for this finding (see
 Magda Kandil, 1995), one being that it results
 from the Keynesian asymmetry. However, more

 recent work casts doubt on the robustness of

 Cover's results. Morten 0. Ravn and Martin
 Sola (1996) find that, once the 1979 regime shift
 in monetary policy is allowed for, positive and
 negative shocks have symmetric effects, a con-
 clusion that is supported by Charles L. Weise
 (1999).18 In conjunction with the micro data
 referred to above, which identify various pat-
 terns of asymmetric adjustments with no one
 type being prevalent, these recent findings high-
 lighting a lack of asymmetry at the aggregate
 level are consistent with our general hypothesis
 that the pattern of nominal price adjustment
 depends on the market structures of the indus-
 tries concerned.

 IV. Conclusion

 Although our analysis is intended as a depic-
 tion of one of the many forms that market
 competition may take, rather than to have gen-
 eral validity, we believe that, when combined
 with existing menu-cost formulations, it makes
 rather forcibly the point that the pattern of nom-
 inal price (in)flexibility induced by the presence
 of menu costs depends crucially on the type of
 competition assumed in the relevant markets.
 The fact that the Keynesian asymmetry does not

 appear in the two-period case, but is reversed in
 the more fiercely competitive infinite-horizon
 case, reinforces our conclusion.

 APPENDIX

 PROOF OF PROPOSITION 1:

 We start from period 2. For any given P*,
 either P8 = P2, where D(PJN9(P2-N2) =
 mN2, if price is adjusted, or P* = P*, if it is
 not.

 (i) To prove that P < Pl1, suppose to the
 contrary that P1 = P1 (the argument holds a
 fortiori if P > P1). For this to be a Bertrand-
 Nash equilibrium, the incumbent must make no
 positive expected net profit in period 2. Con-
 sider a realization N2 = N1 + 6, with 6 posi-

 tive and "small." Using (4), wr(Pl1N2) < Wr(P 1
 N1) = in, that is, no entrant could match (and a
 fortiori undercut) the incumbent's nominal
 price without incurring a real net loss. As wr() is
 continuous in P1, an appropriate 6 can be found

 such that rT(P11N2) > 0, so that the incumbent
 can maintain its period-1 price and still make a
 positive real net profit. To prove that N1 < P*
 suppose that N1 ? P*, so that the incumbent
 not only would not be able to cover its menu
 cost but would make an additional real loss
 D(P*1N1)(P*IN1 - 1) ? 0. This additional
 loss can never be recouped in period 2, where
 the maximum net real profit can be equal at
 most to the real menu cost ni.

 (ii) Two conditions must be satisfied for nom-
 inal price not to be adjusted in period 2: (a) by
 retaining its period-1 nominal price, the incum-
 bent makes a nonnegative real gross profit, and
 (b) no entrant can undercut period-1 nominal
 price and make a nonnegative net profit. Using
 (4), 2 < N1, where N2 is defined by (6), and
 thus for any negative shock N2 E [N2, N1) no
 nominal price adjustment takes place. The larg-
 est positive shock that the incumbent would be

 able to absorb without incurring a loss is deter-
 mined by D(P*IN2)(P - N2) = 0. This
 upper bound is P*1.

 P* is determined by the condition that the
 real net loss inculred in period 1 is offset by the
 discounted expected real net profit generated by
 nominal price rigidity in period 2, namely,

 (Al) m-D(1)(N1 1)

 J Nl (X3 XN3l 2

 N2

 where 6 ' 1 is the discount factor.19

 18 Nonetheless, Weise confirms the result first obtained
 by Rene Garcia and Huntley Schaller (1995) that monetary

 policy changes have a stronger effect on output growth
 during recessions than during booms.

 19 As formulated, Proposition 1 assumes that N ' N2
 and P" ?' N, otherwise and somewhat trivially, nominal
 price adjustment will be asymmetric by construction. In
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 PROOF OF PROPOSITION 2:

 (i) Suppose firm f becomes the supplier for
 period t. Let Vf(P,INl) denote the expected present
 value off s real net profit stream from period t
 onwards, net of real menu cost m, when it prints

 a menu with nominal price Pt:

 (A2) Vft ; L, Ut)

 lower and least upper bounds of the range of
 realizations of N for which the incumbent of
 period t can retain the previous period's nomi-
 nal price, earn nonnegative profits and not be
 undercut.20

 Let P 1 denote the lowest nominal price
 at which Vf (P 1IN1; L 1, U 1) = 0 . Proposition
 2(i) states that the equilibrium price PI is such
 that in period 1 the price setter makes a positive

 real gross profit (that is, N1 N P) ) and a
 negative real net loss (PN s P1).

 (a) N1 K P 1. Suppose to the contrary that
 N1wP L. This implies that the nonpositive real
 gross profit accruing in period 1 must be offset
 by strictly positive expected real net profits
 earned from period 2 onwards, that is, there

 must exist a range of realizations [pt2, Pa) such
 that

 (A3) w (Pch 1N1; N2, PU ) = 0.

 To prove that no such range exists it suffices to
 show that for any N2 E [is2, P<), V(P1aN2;

 N2, P ) > 0, so that undercutting by an entrant
 is both feasible and profitable. Using (A3) and

 (4) we obtain

 (A4) V(P IN2; N2, P)

 = 7r(P*IN2) - 'T(P*IN1) > 0.

 (b) P* < P1. It cannot be the case that P* >
 P1, because there can be no profitable hit-and-
 run entry in equilibrium. The remaining possi-

 bility P* = P1 is ruled out by the fact that for
 all realizations of N2 such that N1 < N2 <

 P1, firm f would make a strictly positive real
 net profit and could not be undercut, thereby

 implying that V(Pj*IN1; N1, P*) > 0-a
 contradiction.

 (ii) P* is the smallest solution of the equation
 V(P 1N1; L1, U1) = 0, that is

 (A5) m - rT(P'IN1)

 00 su

 -=2 EaS+ f qj(N)dN S(P*Ns)
 s = 2 L ,_

 The left-hand side of (A5) is the real net loss
 incurred at t = 1, whereas the right-hand side
 of (A5) is the expected present value of the real
 net profit stream for t = 2, ... , oo, conditional
 on consecutive realizations of N falling within

 the range where nominal price is kept un-
 changed, that is, [L1, U1]. We have already

 shown in Proposition 2(i) that charging P*1
 yields a real net loss in period 1 that has to be
 offset by retaining P* as the ruling nominal
 price in period 2 for some realizations of N. All
 that remains to prove Proposition 2(ii) is to

 show that L1 = N1 and U1 = P1
 (a) L1 = N1. If N2 < N1, then at t = 2 the

 incumbent would be undercut, since other firms
 would face lower nominal costs than at t = 1
 and thus the lowest nominal price such that
 V(P21N2; L2, U2) = 0 would be strictly less
 than PM. If N2 = N1 the equilibrium price
 would stay unchanged. Therefore, L1 = N1.

 (b) U =P. For N > N,, no firm would
 find it profitable to undercut PM. Thus U1 is the
 realization of N at which the incumbent is in-
 different between retaining P* and making a
 new bid, which is P* itself.

 fact, if P* > N, then P* = P*, VAN2 E [I-2,N] and P2 =
 P2 < PI, VN2 E [N, N2). Similarly, if A2 < N, then
 P = P2 > P*, VN2 E (P1, N] and P* = P*, VN2 E
 [N, P1].

 20 Notice that the probability that Ns falls within this
 range is raised to the power s to take into account consec-

 utive draws in [Lt, Ut].

This content downloaded from 2.24.98.171 on Thu, 22 Nov 2018 12:47:35 UTC
All use subject to https://about.jstor.org/terms



 VOL. 91 NO. 5 BENNETT AND LA MANNA: REVERSING THE KEYNESIAN ASYMMETRY 1563

 REFERENCES

 Andersen, Torben M. Price rigidity: Causes and

 macroeconomic implications. Oxford: Clar-
 endon Press, 1994.

 Baily, Peter J. H. Purchasing and supply man-
 agement, 5th Ed. London: Chapman & Hall,

 1987.

 Ball, Laurence and Mankiw, N. Gregory. "Asym-

 metric Price Adjustment and Economic Fluc-
 tuations." Economic Journal, March 1994,
 104(423), pp. 247-61.

 Barro, Robert J. "A Theory of Monopolistic
 Price Adjustment." Review of Economic
 Studies, January 1972, 39(1), pp. 17-26.

 Blinder, Alan S. "Why Are Prices Sticky? Pre-
 liminary Results from an Interview Study."
 American Economic Review, May 1991 (Pa-
 pers and Proceedings), 81(2), pp. 89-96.

 Carlton, Dennis W. "The Rigidity of Prices."
 American Economic Review, September
 1986, 76(4), pp. 637-58.

 Cover, James Peery. "Asymmetric Effects of

 Positive and Negative Money-Supply
 Shocks." Quarterly Journal of Economics,
 November 1992, 107(2), pp. 1261-82.

 Dixon, Huw David and Rankin, Neil. "Imperfect
 Competition and Macroeconomics: A Sur-
 vey." Oxford Economic Papers, April 1994,
 46(2), pp. 171-99.

 Garcia, Rene and Schaller, Huntley. "Are the
 Effects of Monetary Policy Asymmetric?"
 Discussion Paper No. 950S, Departement de
 Sciences Economiques, Universite de Mon-
 treal, February 1995.

 Hanes, Christopher. "The Development of Nom-
 inal Wage Rigidity in the Late 19th Century."
 American Economic Review, September
 1993, 83(4), pp. 732-56.

 Hansen, Per Svejstrup; M0llgaard, Hans Peter;
 Overgaard, Per Baltzer and S0rensen, Jan

 Rose. "Asymmetric Adjustment in Symmetric

 Duopoly." Economics Letters, November
 1996, 53(2), pp. 183-88.

 Kandil, Magda. "Asymmetric Nominal Flexibil-

 ity and Economic Fluctuations." Southern
 Economic Journal, January 1995, 61(3), pp.
 674-95.

 Mankiw, N. Gregory. "Small Menu Costs and

 Large Business Cycles: A Macroeconomic

 Model of Monopoly." Quarterly Journal of
 Economics, May 1985, 100(2), pp. 529-39.

 Mankiw, N. Gregory and Romer, David. New

 Keynesian economics. Cambridge, MA: MIT
 Press, 1991.

 Ravn, Morten 0. and Sola, Martin. "A Reconsid-

 eration of the Empirical Evidence on the
 Asymmetric Effects of Money-Supply

 Shocks: Positive Versus Negative or Big
 Versus Small?" Discussion Paper No. 10-96,
 Centre for Economic Forecasting, London
 Business School, April 1996.

 Rotemberg, Julio J. and Saloner, Garth. "The

 Relative Rigidity of Monopoly Pricing."
 American Economic Review, December
 1987, 77(5), pp. 917-26.

 Sheshinski, Eytan and Weiss, Yoram. "Inflation
 and the Cost of Price Adjustment." Review of
 Economic Studies, June 1977, 44(2), pp.
 287-303.

 Tirole, Jean. The theory of industrial organiza-
 tion. Cambridge, MA: MIT Press, 1988.

 Tsiddon, Daniel. "The (Mis)Behaviour of the
 Aggregate Price Level." Review of Eco-
 nomic Studies, October 1993, 60(4), pp.
 889-902.

 Vives, Xavier. Oligopoly pricing, old ideas
 and new tools. Cambridge, MA: MIT Press,
 1999.

 Weise, Charles L. "The Asymmetric Effects of
 Monetary Policy: A Nonlinear Vector Au-
 toregression Approach." Journal of Money,
 Credit, and Banking, February 1999, 31(1),
 pp. 85-108.

This content downloaded from 2.24.98.171 on Thu, 22 Nov 2018 12:47:35 UTC
All use subject to https://about.jstor.org/terms


	Contents
	image 1
	image 2
	image 3
	image 4
	image 5
	image 6
	image 7
	image 8

	Issue Table of Contents
	American Economic Review, Vol. 91, No. 5, Dec., 2001
	Volume Information [pp.  i - vii]
	Front Matter
	Edmund S. Phelps: Distinguished Fellow, 2000
	The Stock Market and Capital Accumulation [pp.  1185 - 1202]
	The Information-Technology Revolution and the Stock Market: Evidence [pp.  1203 - 1220]
	Is the Price Level Determined by the Needs of Fiscal Solvency? [pp.  1221 - 1238]
	Does Money Illusion Matter? [pp.  1239 - 1262]
	Financing Investment [pp.  1263 - 1285]
	Financial Markets and Firm Dynamics [pp.  1286 - 1310]
	Competition in Loan Contracts [pp.  1311 - 1328]
	Why Regulate Insider Trading? Evidence from the First Great Merger Wave (1897-1903) [pp.  1329 - 1349]
	Learning from Experience and Learning from Others: An Exploration of Learning and Spillovers in Wartime Shipbuilding [pp.  1350 - 1368]
	The Colonial Origins of Comparative Development: An Empirical Investigation [pp.  1369 - 1401]
	Ten Little Treasures of Game Theory and Ten Intuitive Contradictions [pp.  1402 - 1422]
	An Account of Global Factor Trade [pp.  1423 - 1453]
	Nursery Cities: Urban Diversity, Process Innovation, and the Life Cycle of Products [pp.  1454 - 1477]
	Conflicts and Common Interests in Committees [pp.  1478 - 1497]
	Shorter Papers
	Do Explicit Warnings Eliminate the Hypothetical Bias in Elicitation Procedures? Evidence from Field Auctions for Sportscards [pp.  1498 - 1507]
	Information Cascades: Replication and an Extension to Majority Rule and Conformity-Rewarding Institutions [pp.  1508 - 1520]
	Minimax Play at Wimbledon [pp.  1521 - 1538]
	GARP for Kids: On the Development of Rational Choice Behavior [pp.  1539 - 1545]
	A Test of Game-Theoretic and Behavioral Models of Play in Exchange and Insurance Environments [pp.  1546 - 1555]
	Reversing the Keynesian Asymmetry [pp.  1556 - 1563]
	Iceland's Natural Experiment in Supply-Side Economics [pp.  1564 - 1579]
	International Coordination of Trade and Domestic Policies [pp.  1580 - 1593]
	Monetary Policy and Market Interest Rates [pp.  1594 - 1607]
	Output and Welfare Effects of Inflation with Costly Price and Quantity Adjustments [pp.  1608 - 1620]
	Inflation Is Always and Everywhere a Monetary Phenomenon: Richmond vs. Houston in 1864 [pp.  1621 - 1630]

	Back Matter [pp.  viii - xxxviii]



