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Strategic Monetary Policy with Non-Atomistic Wage Setters FRANCESCO LIPPI Bank of Italy and CEPR First version received March 2000; final version accepted January 2003 (Eds.) Monetary policy analyses usually assume an atomistic private sector, thereby ignoring potential interactions between policy and wage-setting decisions. Yet, non-atomistic wage setters are a key feature of several industrialized economies. We study the economic consequence of non-atomistic agents and show that this qualifies previous results on the effects and desirability of a conservative central banker. In particular, the central bank aversion to inflation may have a permanent effect on structural employment, while no such effect emerges with atomistic agents.



1. INTRODUCTION Spawned by the seminal contributions of Kydland and Prescott (1977) and Barro and Gordon (1983), strategic monetary policy models have been used extensively to study the macroeconomic effects of the central bank aversion to inflation (“conservatism”) and derive implications for policy delegation to independent central banks. While most studies in this literature adopt the reduced form approach of the original contributions, more recent analyses, e.g. Ireland (1997) and Woodford (1999), ground the economics of strategic monetary policy in models with explicit microfoundations. The results of this line of research provide important new insights into the robustness of the original ideas and allow welfare analysis to be based explicitly upon the utility of a representative agent (e.g. Albanesi, Chari and Christiano (2001), Dedola (2000), King and Wolman (1999), Neiss (1999)). In the spirit of this research program, this paper uses a microfounded framework to analyse the robustness of the strategic monetary policy literature with respect to one of its maintained assumptions: atomistic private agents. By focusing on the latter case, the existing literature overlooks potential strategic interactions between monetary policy and wage-setting decisions. Considering that large wage setters are present in several industrialized countries, it is of interest to understand how traditional results on the effects of central bank conservatism are modified when this fact is taken into account. It is of particular interest in continental Europe, where monetary reforms, assigning the central bank explicit price-stability mandates, were implemented in the presence of large labour unions. We present a monetary policy game where several features of previous widely used models are related to agents’ preferences, technology and market structure. Workers have monopoly power, due to imperfect labour substitutability, and are organized into coalitions, called unions, which set nominal wages on behalf of their members. The model parametrizes the number of unions, so that atomistic agents are embedded as a special case. Our aim is positive: we focus on time-consistent monetary policy, assuming a central bank with a given degree of conservatism, to analyse how the latter affects equilibrium outcomes. Our results challenge a basic tenet of the reduced-form strategic monetary policy literature, namely that equilibrium real variables are invariant to conservatism. We show that if wage 1
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setters are non-atomistic, more conservatism may either increase or decrease equilibrium unemployment, depending on certain structural features of the economy. Intuitively, a large union understands that an increase in its own nominal wages, taking as given the nominal wages of the other unions, leads to an increase in inflation and hence to a reduction in the other unions’ real wages. This reduction makes the other unions’ labour cheaper (triggering labour substitution) and changes the economy’s overall production. Both effects influence the labour demand faced by the union and, therefore, its employment choices. Crucially, conservatism determines the magnitude of both effects (as perceived by an individual union) since it affects the inflation effect of a given nominal wage rise. The conventional result that equilibrium employment is unrelated to conservatism is obtained as a limiting case when wage setters are atomistic. This paper is closely related to the analysis of Soskice and Iversen (2000), who study the employment effects of conservatism with large wage setters. The main novelty is that, in addition to the employment-increasing effect of conservatism discussed there, the model features a new channel through which conservatism may reduce employment. By nesting both channels within its framework, our model identifies a condition determining the sign of the impact of conservatism on employment. Some empirical evidence concerning such a condition leads us to argue, in Section 4.2, that an increase in conservatism reduces employment for most plausible parameters values. The paper is organized as follows. The following section describes our model economy. Equilibrium outcomes under discretionary monetary policy are derived in Section 3. The employment effects of conservatism are analysed in Section 4. The key hypotheses and some extensions of the model are discussed in Section 5. This is followed by concluding remarks. 2. THE MODEL We consider an economy in which a single consumption good can be produced using complementary, imperfectly substitutable, labour inputs. The economy features a profit-maximizing competitive representative firm and a continuum of symmetric workers (indexed by i and arranged in the unit interval) who supply labour, receive dividends from the firm, and consume. Workers are organized in n ≥ 1 unions, indexed by j, each of which has a set of members of measure n −1 on whose behalf it sets nominal wages. For reasons of tractability the argument is presented by means of a one-period model. 2.1. The firm The representative firm is price taker in both the output and the input markets. The firm produces output (Y ) using differentiated labour inputs, with the technology Z 1  ασ σ −1 σ −1 σ Y = Li , 0 < α < 1, σ > 1 (2.1) di 0



where L i is the labour input supplied by worker i, σ is the substitution elasticity between labour varieties and α is the output labour elasticity. The representative firm maximizes profits, R1 D = Y − 0 Wi L i di, subject to (2.1), taking wages as given. Cost minimization yields the firm’s demand of labour type i  −σ 1 1 Wi 1−α Li = α Yα (2.2) W R1  1 where W = 0 Wi 1−σ di 1−σ is an index for the “aggregate” real wage.
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2.2. Workers and unions Workers earn wage income and dividends and derive utility from consumption and leisure. Worker i’s utility is γ Ui ≡ log Ci − (log L i )2 , γ >α (2.3) 2 where γ is a preference parameter and Ci is consumption. The representative union maximizes the utility of its members (of mass 1/n) Z Vj ≡ n Ui di. (2.4) i∈ j



When the number of unions goes to infinity each union coincides with a worker (the atomistic case). It is hypothesized that unions take dividends (Di ) as given when setting wages.1 The representative worker’s budget constraint thus is Ci = Wi L i + Di .



(2.5)



1+ωi 1+π



The real wage of worker i is defined as Wi ≡ , where π is the inflation rate, ωi is the percent increase in the nominal wage of worker i and the previous period real wage is normalized to one. It is assumed throughout the paper that the strategic choice variable of union j is the nominal wage growth of its members, ω j (i.e. ωi = ω j ; all i ∈ j). Aggregate nominal wage growth (ω) is Z 1  1 1−σ 1+ω ≡ (1 + ωi )1−σ di (2.6) 0



which implies that in a symmetric equilibrium union j perceives that its nominal wage growth increases aggregate nominal wage growth by a factor of 1/n, in direct proportion to its size. 2.3. Monetary policy: a targeting rule Monetary policy amounts to the choice of inflation (a numeraire), as in most models in the Barro– Gordon tradition. We follow Svensson and Woodford (1999) and assume monetary policy is aimed at maximizing the targeting rule Z 1 I �≡ Ui di − π 2 , I ≥ 0. (2.7) 2 0 If I = 0, (2.7) describes the objectives of a benevolent planner who cares about the agents’ welfare. If I > 0, then the central bank is inflation averse or, using Rogoff (1985) terminology, conservative. We use the parameter I to study the effects of different degrees of conservatism of monetary policy on equilibrium outcomes. The central bank does not take Di as given, it thus faces the budget constraint   1−σ  1 α α Wi Ci = α 1−α + (1 − α)α 1−α W − 1−α . (2.8) W 3. EQUILIBRIUM A two-stage game is considered. In the first stage unions choose the nominal wages of their members simultaneously, knowing the subsequent reaction of monetary policy. The Nash 1. The effects of central bank conservatism analysed in Section 4 are not qualitatively affected by this assumption (see Section 7 of Lippi (2000)).
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equilibrium of this wage-setting game yields the economy-wide growth in nominal wages. After observing this outcome, monetary policy determines inflation in the second stage. Employment and output are chosen by the firms after observing nominal wages and the rate of inflation. The game is solved by backward induction. 3.1. Time-consistent monetary policy The central bank problem yields the reaction function (Appendix A) R1 γ (ω − W opt ) + γ (1 − α)σ 0 (ωi − ω)di π= (1 − α)2 I + γ



(3.1)



where W opt ≡ log Wi = log α − γα (1 − α) (for all i’s) denotes the real wage consistent with the efficient employment level (log L = γα ).2 Equation (3.1) captures the incentive problem faced by the central bank: in a symmetric equilibrium (where ωi = ω for all i) if nominal wages are consistent with the efficient employment at zero inflation (i.e. ω = W opt ) then it is optimal for the central bank not to inflate. But if nominal wages are above W opt , then the central bank has an incentive to inflate in order to reduce real wages and bring employment closer to the optimal level. Naturally, how much inflation is produced depends on central bank conservatism (I ). Key to the non-atomistic case is that a large union understands that its nominal wage growth raises inflation, according to (3.1). The impact effect of ω j on inflation when the nominal wages of other unions (ω− j ) are taken as given, which we label s, is dπ γ ≡ s(I, n) = ∈ (0, 1) (3.2) dω j ω− j n[(1 − α)2 I + γ ] where the last equality holds at a symmetric equilibrium. This effect depends on the size of the union and central bank conservatism. If the union is atomistic (n → ∞) the effect is zero; it is positive and decreasing in central bank conservatism if the union is not-atomistic. 3.2. Wage setting The typical union j maximizes (2.4) with respect to ω j subject to (2.5). Since all unions set nominal wages simultaneously, each of them takes the other unions’ nominal wages (ω− j ) as given. Moreover, since wages are set before monetary policy, unions take account of the central bank reaction function (3.1) in their wage setting problem. The first-order condition of a typical union j under simultaneous nominal wage setting implies (Appendix B) α(1 − η) + γ η log L j = 0



(3.3)



where η is the real wage elasticity of labour demand. This condition describes the marginal costs and benefits associated to the wage setting choice of a union. The first term (α(1 − η)), which stems from the consumption argument of the utility function (2.3), has a negative sign, indicating that a higher wage decreases utility since it reduces consumption. The second term, stemming from the leisure argument of the utility function, is positive and indicates that a higher wage increases utility since it raises leisure. Equation (3.3) shows how the union trades off these marginal costs and benefits according to its consumption–leisure preferences (γ ). 2. This is the (log) employment that equates the consumption/leisure marginal rate of substitution (γ log L) to the technical rate of transformation (α). It is obtained as the command optimum chosen by a benevolent planner maximizing (2.3) subject to the feasibility constraint (2.1).
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3.3. Equilibrium outcomes under discretionary policy Since unions are identical, we focus on a symmetric equilibrium (where L j = L for all j = 1, . . . , n). Equilibrium employment is thus obtained from (3.3) as   α 1 log L = 1− ∈ (0, 1). (3.4) γ η Employment is increasing in the real wage elasticity of labour demand, η. Note that if the elasticity is finite (η < ∞) workers have market power, due to the imperfect substitutability of labour inputs. Comparing (3.4) with the efficient employment log L = γα reveals that the monopolistic nature of the labour market leads to a suboptimal employment level, as in Blanchard and Kiyotaki (1987). Equations (A.1) and (3.4) yield the equilibrium rate of inflation   1 α π= . (3.5) (1 − α)I η Equation (3.5) shows that if employment is below the efficient level, the central bank’s incentive to reduce real wages leads to inflation.



4. REAL EFFECTS OF CONSERVATISM A novel feature of the model is that conservatism affects the real wage elasticity of labour demand. To analyse this effect, let us consider the labour demand faced by the union, (2.2). It is assumed that each union understands that the output term appearing in that equation is determined by the optimizing behaviour of firms, i.e. by  − α 1−α W Y = . (4.1) α Under these assumptions, the real wage elasticity is (Appendix C) ! ! d log(W j /W ) d log L j 1 d log W η≡− =σ + d log W j ω− j d log W j ω− j (1 − α) d log W j ω− j   1 1 (1 − α)2 I + γ = + σ− ∈ (1, ∞). (1 − α) (1 − α) (n/n − 1)(1 − α)2 I + γ



(4.2) (4.3)



Each union thus perceives that its wage influences labour demand through two channels, represented by the two terms on the R.H.S. of equation (4.2). The former, which we refer to as “substitution effect”, is due to the fact that a higher W j increases the wages of union j relative to the wages of the other unions, inducing firms to substitute away from union j’s labour varieties. This effect describes movements along an isoquant, at a given output level. The second channel, labelled “output effect”, is due to the fact that an increase in W j increases W , lowers output and hence decreases labour demand. This corresponds to a movement of the isoquant and it is perceived by the union under the assumption that it knows (4.1). This effect is not internalized if unions take aggregate production as given. The partial derivative of (4.3) with respect to I yields   dη n−1 [σ (1 − α) − 1]γ (1 − α) =− . (4.4) dI n n[(1 − α)2 I + ((n − 1)/n)γ ]2 This and the partial derivative of (3.4) with respect to η yield:
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REVIEW OF ECONOMIC STUDIES Proposition 1. L (i) If 1 < n < ∞, the impact of conservatism on employment, d log d I , is negative for σ (1 − α) > 1 (i.e. the “substitution” effect of an increase in W j dominates the “output” effect); it is positive when σ (1 − α) < 1.



(ii) If 1 < n < ∞, the absolute value of



d log L dI



is decreasing in n.



(iii) If either n = 1 or n → ∞, the impact is nil. Proof. If 1 < n < ∞, the sign of (4.4) is negative for σ (1 − α) > 1, positive otherwise; moreover the partial derivative of (4.4) with respect to n is negative. This proves (i) and (ii). When one of the conditions specified under (iii) holds, the derivative (4.4) is equal to zero. This proves (iii). k Proposition 1 summarizes our main result: conservatism influences the wage setting behaviour of non-atomistic unions thereby affecting employment (part (i)). The sign of this employment effect depends on the specific values assumed by two technological parameters: labour substitution elasticity (σ ) and the output labour elasticity (α). To understand this result it is useful to analyse the impact effect of the real wages of union j on the aggregate real wage (Appendix C) is dW 1 (n − 1)s = − > 0. (4.5) dW j ω− j n n(1 − s) The impact is given by a direct effect, 1/n, proportional to the union size, and by an indirect effect, (n−1)s n(1−s) . The latter occurs because the increase in inflation, caused by j’s higher wages, reduces the other unions’ real wages by raising inflation. Note that this impact is increasing in central bank conservatism: the larger I , the smaller is the inflation increase (s).3 Therefore the perceived impact effect is larger since the other unions’ real wages are reduced by a smaller amount. Key to the employment effect of monetary policy is that both the output and the substitution effect depend on conservatism. A greater I has two opposed effects: first, it increases the impact of W j on the aggregate real wage (4.5); this raises labour demand elasticity (η) because W it increases the size of the output effect. Second, it decreases the impact of W j on Wj ; this lowers labour demand elasticity because it makes each union perceive that a unit increase in W j is associated with a smaller substitution effect. Hence if the substitution effect dominates the output effect (σ (1 − α) > 1), more conservatism reduces the labour demand elasticity, lowering employment. This happens for sufficiently high values of the labour substitution elasticity (σ ). The second part of Proposition 1 establishes that (the absolute value of) this effect is decreasing in the number of unions. This suggests that the real effects identified above should be easier to detect in countries where wage setting is characterized by large unions. The conventional independence between employment and conservatism is obtained when unions are atomistic (n → ∞) or in the case of a single all-encompassing union (n = 1), since in neither case unions perceive they can affect the real wages of the other unions.



3. Note, by substituting (3.2) in (4.5), that ddW W 



j ω −j



expression is increasing in I , otherwise it is constant.



 = n1 1 −



γ (n/n−1)(1−α)2 I +γ







> 0. For 1 < n < ∞, this



LIPPI



STRATEGIC MONETARY POLICY



7



4.1. Employment, inflation and the unions’ monopoly power The model provides a natural basis to analyse how inflation and employment are affected by different degrees of unions’ monopoly power. The latter, as measured by the real wage elasticity of labour demand (η), depends on the number of unions (n) and on labour substitutability (σ ). The partial derivative of (4.3) with respect to n yields dη σ (1 − α) − 1 [(1 − α)2 I + γ ](1 − α)2 I = . dn (1 − α) [n(1 − α)2 I + (n − 1)γ ]2



(4.6)



Equations (3.4), (3.5) and (4.6) imply. Proposition 2. An increase in the number of unions raises employment and reduces inflation provided σ (1 − α) > 1 (i.e. the “substitution” effect dominates the “output” effect); effects with an opposite sign occur if σ (1 − α) < 1. The mechanism which determines the final impact of n on η is analogous to the effect of I on η described in Proposition 1. A larger n weakens the output effect and exacerbates the substitution effect. As before, the final effect depends on whether labour substitutability (σ ) is sufficiently large. When this is the case (σ (1 − α) > 1), an increase in the degree of wage setting decentralization increases employment and, by (3.5), decreases inflation. 4.2. What is the sign of the employment effect of conservatism? The results in Propositions 1 and 2 naturally prompt a question about the sign of the employment effect of conservatism. This is also of interest as the predictions of previous papers point in different directions. For instance, while the model of Soskice and Iversen (2000) suggests that more conservatism raises employment the opposite is predicted by Cukierman and Lippi (1999). The framework of this paper allows a straightforward explanation of such differing predictions and identifies a condition determining which one prevails. The employment effect described in Soskice and Iversen hinges on an “output effect” analogous to that described in Section 4. But no “substitution” effect appears in their model since the labour of different unions is not substitutable in production. Therefore, the employment effect of conservatism is unambiguously positive in their model. A different setup is used by Cukierman and Lippi. While allowing for labour substitution, they assume that unions take the aggregate production level as given, thereby preventing the output effect from operating. Therefore, more conservatism unambiguously lowers employment in their model (through a substitution effect). Both the Soskice and Iversen and the Cukierman and Lippi models can be nested within our model. The latter obtains when unions do not internalize the general equilibrium effect of wages on output (equation (4.1)), as assumed by these authors. This also highlights that the effectiveness of the output effect requires more knowledge on the part of the unions than the effectiveness of the substitution effect. When both effects are operative, the prediction of Cukierman and Lippi is replicated by our model provided the substitution effect dominates the output effect, which occurs for sufficiently large values of the labour substitution elasticity. On the other hand, the prediction of Soskice and Iversen (2000) is obtained if the output effect is active (i.e. unions know equation (4.1)) and labour substitutability is sufficiently small (possibly nil, as assumed by these authors). Thus, in the general case in which both effects operate, determining the sign of the employment effect of conservatism requires information on the likely size of the labour substitution elasticity (σ ) and on the output labour elasticity (α). The latter parameter coincides
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with the aggregate labour share in our model, which is usually measured in the 0·55–0·65 range (e.g. Kongsamut, Rebelo and Xie, 2001). We resort to microeconomic evidence from labour demand estimates to gauge a range of plausible values for the labour substitution elasticity. The results of Griffin (1992), based on estimated substitution elasticities for heterogenous workers using firm-level data for the U.S., suggest values for the (constant output) labour substitution elasticity, σ , between 2·5 and 8. These values are broadly in line with the evidence of “easy substitution among occupation categories” (skilled vs. unskilled labour) reported by Hamermesh (1993, Chapter 3) in his encompassing survey of the literature. Somewhat larger values, consistent with a CES production technology, are found for the U.S. by Berndt and Christensen (1974) and Denny and Fuss (1977), who estimate the (constant output) substitution elasticity between white and blue collar workers between 6 and 10.4 According to Proposition 1, the employment effect of conservatism is negative if σ (1−α) > 1. For α ∈ (0·55, 0·65) a sufficient condition for the inequality to be satisfied is σ > 2·9. Given the range of variation for σ suggested by the previous estimates, a negative (employment reducing) effect of conservatism seems to be a plausible case for most parameter values. This is due to the fact that, even under the assumption that unions internalize the effect of their wages on aggregate production, the labour substitution elasticity is likely to be large enough for substitution considerations to dominate the unions’ problem. Thus, while we cannot rule out that in some countries (or some industries) the labour substitution elasticity is sufficiently low to give rise to a positive effect of conservatism, most of the magnitudes indicated by the microeconomic evidence imply a negative employment effect of higher conservatism. Note that in this case the model predicts, according to Proposition 2, that an increase in the decentralization of wage setting raises employment and lowers inflation. 5. ROBUSTNESS AND EXTENSIONS How specific are the results discussed above to our particular model? We argue that real effects of conservatism are likely to arise in a wide class of models featuring alternative specifications of utility functions and policy rules.5 The main implication of our model is that the degree of inflation aversion of the policy rule affects the monopoly power of unions (i.e. the real wage elasticity of labour demand). With a conventional specification of the production side of the economy like that described in Section 2.1, two assumptions are necessary for this result: (i) that wages are negotiated in nominal terms and (ii) that wage setters are non-atomistic. Both assumptions have a flavour of realism for several European countries in which no full indexation exists and wage setting is done by large unions in an uncoordinated manner. It is because each union takes other unions’ nominal wages as given that a rise in its own nominal wages is perceived to reduce other unions’ real wages. This effect makes the real wage elasticity of labour demand depend on conservatism (Section 4). Note that the derivation of this result hinges on the specification of the supply side but does not depend on the particular specification of the monetary instrument rule (equation (3.1)), as conservatism enters the wage setters problem only through the variable s, i.e. the inflationary impact of a unit rise in own nominal wages. As long as such impact is non-nil and depends on conservatism (s(I ) > 0), a feature likely to appear from a large class of policy rules, the real wage elasticity depends on conservatism. Moreover, provided wage setters’ preferences feature a consumption–leisure choice, for example through a conventional CRRA preference representation, changes in the elasticity affect employment. Thus, the employment effects of conservatism do not hinge on our particular specification of the 4. A much larger value, corresponding to σ = 21, is chosen by Christiano, Eichenbaum and Evans (2001) for their calibrated model. 5. I am grateful to the referees of this journal for raising these issues.
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agent’s preferences, (2.3), or the money rule, (3.1). As long as wage setters are non-atomistic and wages are bargained in nominal terms, an employment effect of conservatism is likely to emerge in models where inflation responds to nominal wage growth and wage setters face a consumption–leisure choice. Another extension involves investigating the robustness of our result to alternative equilibrium notions. We focussed here on a discretionary (i.e. Markov-perfect) equilibrium. An alternative natural equilibrium candidate is the one that emerges with commitment (Ramsey) policy, where it is assumed that the policy function is chosen once and for all future periods before the game begins. A preliminary investigation shows that with central bank commitment unions are “forced” to choose the Pareto efficient employment level (Lippi, 2000, Section 6). This outcome is achieved through a monetary policy reaction function which lets each union perceive that nominal wage increases above the level consistent with the optimal employment level at zero inflation will be wiped out by an equivalent inflation increase. In essence, this monetary reaction function embeds an inflation threat which induces all unions to be well behaved. Hence, the real effects of conservatism are present even under commitment. The effectiveness of such a policy crucially hinges on its credibility (as demonstrated by the fact that the commitment and the Markov-perfect outcomes of the game differ). It is perhaps along these lines that one may proceed towards a deeper understanding of the interactions between unions and central banks, of a kind which is commonly observed in several European countries. An additional extension, which is left unexplored here, involves studying the equilibria which emerge when the Markovian restriction on the central bank and agents’ strategies is relaxed. 6. CONCLUDING REMARKS A common result in the strategic monetary policy literature is that changes in monetary policy conservatism do not affect equilibrium real outcomes. This paper proposed a microfounded framework to analyse the robustness of this result in the presence of non-atomistic wage setters. This issue may be of interest for several European countries where wage setting is characterized by the presence of large labour unions. The main finding of our analysis is that, with non-atomistic wage setters, the equilibrium rate of unemployment depends on conservatism. This qualifies a basic tenet of traditional models. Although the sign of the employment effect of conservatism is ambiguous in the theoretical model, a parameterization based on estimated values of the crucial parameters suggests that a more conservative policy rule is likely to lower employment. Lippi (2001) presents some preliminary evidence consistent with this hypothesis and inconsistent with the atomistic-agents setup. The findings of this paper suggest that ignoring the role of non-atomistic wage setters may yield imprecise predictions on the real effects of conservatism. Thus, normative analyses of conservatism which overlook such real effects may be biased. Since our model neglects important aspects in the choice of optimal conservatism, such as the welfare costs of inflation, this implication is only a warning. A proper normative assessment of optimal conservatism should integrate non-atomistic agents within welfare-based models in which the inflation costs are explicitly modelled, e.g. Ireland (1997), Neiss (1999) and Woodford (1999). We leave this task for future work. APPENDIX A. THE CENTRAL BANK PROBLEM The real wage definition and (2.6) are used to write the labour demand equation (2.2) and the budget constraint (2.8) in α (ω−π ) and log L = H − 1 (ω−π ), terms of nominal wages (ω j , ω) and inflation (π). This yields log Ci = H1 − 1−α i 2 1−α where H1 and H2 are expressions that do not depend on π and the approximation log Wi ∼ = ωi − π is used. The central
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bank sets π to maximize (2.7). The first order condition yields the reaction function R α − γ 01 log L i di π= . (1 − α)I



(A.1)



∼ 1 log α − σ (ωi − ω) − 1 (ω − π ) into (A.1) and rearranging terms. Equation (3.1) is obtained substituting log L i = 1−α 1−α



APPENDIX B. A TYPICAL UNION FIRST-ORDER CONDITION The typical union j maximizes (2.4) with respect to ω j subject to (2.5), (3.1) and taking ω− j and Di as given. The first-order condition with respect to ω j (i.e. ωi for i ∈ j) yields (since nominal wages of union j members are identical we can integrate across them)     d log L d log L j j     α 1 − s + (B.1)  − γ log L j  =0 dω j dω j ω− j



ω− j



dπ where we used dω 



≡ s(I, n) (note that symmetry is not imposed in the computation of the union’s first-order " !# W j L j d log W j d log L j W L = C + and Cj j = α. Dividing expression (B.1) by 1 − s dω j dω j j j ω j j ω− j −j d log L 1 (note that s < 1 for all parameters configurations) and using the real wage elasticity definition η ≡ − dω j 1−s , j ω− j



dC conditions), C1 dω j 



j



ω− j



yields equation (3.3).



APPENDIX C. DERIVATION OF THE LABOUR DEMAND ELASTICITY Using equations (2.2) and (4.1), straightforward algebra reveals that at a symmetric equilibrium (W = Wi ) ! d log L j 1 dW η≡− =σ− σ− . d log W j 1 − α dW j ω− j



(C.1)



ω− j



Let us calculate dW dW j 



ω− j



  Z Z Wσ  −σ −σ  d((1 + ωi )/(1 + π )) = (1 − σ )W di + (1 − σ )W   i i 1−σ dW j i∈− j i∈ j











   di  . ω− j



Since the wage is the same for the workers of union j (label this W j ) and across the workers of “other unions” (i.e. all Wi for which i ∈ − j, label this W− j ), we can integrate across each of these groups obtaining   d((1 + ω )/(1 + π )) dW n − 1 −σ −j 1  = W σ  W −σ + W− j (C.2) . dW j n j n dW j ω− j



ω− j



Let us use (3.2) to calculate d((1 + ω− j )/(1 + π)) dW j



ω− j



 W− j  ∂(ω− j − π ) ∼ =  Wj ∂ω j



ω− j



  



W− j 1 = 1−s Wj



 −



s 1−s
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LIPPI



STRATEGIC MONETARY POLICY



11



REFERENCES ALBANESI, S., CHARI, V. V. and CHRISTIANO, L. J. (2001), “Expectation Traps and Monetary Policy” (Mimeo, Northwestern University). BARRO, R. J. and GORDON, D. (1983), “A Positive Theory of Monetary Policy in a Natural Rate Model”, Journal of Political Economy, 91, 589–610. BERNDT, E. and CHRISTENSEN, L. (1974), “Testing for the Existence of an Aggregate Index of Labor Inputs”, American Economic Review, 64, 391–404. BLANCHARD, O. J. and KIYOTAKI, N. (1987), “Monopolistic Competition and the Effects of Aggregate Demand”, American Economic Review, 77, 647–666. CHRISTIANO, L. J., EICHENBAUM, M. and EVANS, C. (2001), “Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy”(Mimeo, Northwestern University). CUKIERMAN, A. and LIPPI, F. (1999), “Central Bank Independence, Centralization of Wage Bargaining, Inflation and Unemployment—Theory and Some Evidence”, European Economic Review, 43, 1395–1434. DEDOLA, L. (2000), “Rules vs. Discretion in a Dynamic General Equilibrium Model of Monetary Policy”(Mimeograph, Bank of Italy). DENNY, M. and FUSS, M. (1977), “The Use of Approximation Analysis to Test for Separability and the Existence of Consistent Aggregates”, American Economic Review, 67, 404–418. GRIFFIN, P. B. (1992), “The Impact of Affirmative Action on Labor Demand: A Test of Some Implications of the Le Chatelier Principle”, Review of Economics and Statistics, 74 (2), 251–260. HAMERMESH, D. S. (1993) Labor Demand (Princeton, NJ: Princeton University Press). IRELAND, P. (1997), “Sustainable Monetary Policies”, Journal of Economic Dynamics and Control, 22 (1), 87–109. KING, R. G. and WOLMAN, A. (1999), “What Should the Monetary Authority do When Prices are Sticky?”, in J. B. Taylor (ed.) Monetary Policy Rules (Chicago: University of Chicago Press for NBER). KONGSAMUT, P., REBELO, S. and XIE, D. (2001), “Beyond Balanced Growth”, Review of Economic Studies, 68, 869–882. KYDLAND, F. E. and PRESCOTT, E. (1977), “Rules Rather than Discretion: The Inconsistency of Optimal Plans”, Journal of Political Economy, 85, 473–492. LIPPI, F. (2000), “Strategic Monetary Policy with Non-Atomistic Wage Setters” (Temi di Discussione, No. 374, Banca d’Italia). LIPPI, F. (2001), “Strategic Monetary Policy with Non-Atomistic Wage Setters: Some Evidence”(CEPR DP. No. 2819). NEISS, K. S. (1999), “Discretionary Inflation in a General Equilibrium Model”, Journal of Money, Credit and Banking, 31, 357–374. ROGOFF, K. (1985), “The Optimal Degree of Commitment to an Intermediate Monetary Target”, Quarterly Journal of Economics, 100, 1169–1190. SOSKICE, D. and IVERSEN, T. (2000), “The Nonneutrality of Monetary Policy with Large Price or Wage Setters”, Quarterly Journal of Economics, 115, 265–284. SVENSSON, L. O. E. and WOODFORD, M. (1999), “Implementing Optimal Policy through Inflation-Forecast Targeting”(Mimeograph, Princeton University, NJ). WOODFORD, M. (1999), “Inflation Stabilization and Welfare”(Mimeograph, Princeton University, NJ).



























[image: Strategic Monetary Policy with Non-Atomistic Wage ...]
Strategic Monetary Policy with Non-Atomistic Wage ...












[image: Optimal monetary policy with staggered wage and price]
Optimal monetary policy with staggered wage and price












[image: Optimal monetary policy with staggered wage and price]
Optimal monetary policy with staggered wage and price












[image: Where Meteorology intersects with Monetary Policy - Rich.co.ke]
Where Meteorology intersects with Monetary Policy - Rich.co.ke












[image: Monetary Policy with Uncertain Parameters]
Monetary Policy with Uncertain Parameters












[image: Where Meteorology intersects with Monetary Policy - Rich.co.ke]
Where Meteorology intersects with Monetary Policy - Rich.co.ke












[image: Monetary Policy with Uncertainty Conclusions]
Monetary Policy with Uncertainty Conclusions












[image: Where Meteorology intersects with Monetary Policy - Rich.co.ke]
Where Meteorology intersects with Monetary Policy - Rich.co.ke












[image: for Monetary Policy]
for Monetary Policy












[image: Optimal Monetary Policy with an Uncertain Cost Channel]
Optimal Monetary Policy with an Uncertain Cost Channel












[image: Robust Monetary Policy with the Cost Channel]
Robust Monetary Policy with the Cost Channel












[image: Optimal Monetary Policy with Heterogeneous Agents]
Optimal Monetary Policy with Heterogeneous Agents












[image: Welfare-based optimal monetary policy with ...]
Welfare-based optimal monetary policy with ...












[image: A Bayesian approach to optimal monetary policy with parameter and ...]
A Bayesian approach to optimal monetary policy with parameter and ...












[image: Optimal Monetary Policy with an Uncertain Cost Channel]
Optimal Monetary Policy with an Uncertain Cost Channel












[image: Optimal Monetary Policy with the Cost Channel]
Optimal Monetary Policy with the Cost Channel












[image: Optimal Monetary Policy with Relative Price Distortions]
Optimal Monetary Policy with Relative Price Distortions












[image: Optimal Monetary Policy under Commitment with a Zero ...]
Optimal Monetary Policy under Commitment with a Zero ...












[image: Optimal Monetary Policy with Heterogeneous Agents -]
Optimal Monetary Policy with Heterogeneous Agents -












[image: Optimal Monetary Policy in Economies with Dual Labor ...]
Optimal Monetary Policy in Economies with Dual Labor ...












[image: Optimal Monetary Policy with Endogenous Entry and ...]
Optimal Monetary Policy with Endogenous Entry and ...















Strategic Monetary Policy with Non-Atomistic Wage ...






c 2003 The Review of Economic Studies Limited. Strategic ... time-consistent monetary policy, assuming a central bank with a given degree of conservatism,. 






 Download PDF 



















 68KB Sizes
 0 Downloads
 210 Views








 Report























Recommend Documents







[image: alt]





Strategic Monetary Policy with Non-Atomistic Wage ... 

is of interest to understand how traditional results on the effects of central bank .... Moreover, since wages are set before monetary policy, unions take account of .... This happens for sufficiently high values of the labour substitution elasticity














[image: alt]





Optimal monetary policy with staggered wage and price 

*Corresponding author. Tel.: #(202)-452-2343; fax: #(202)-736-5638. E-mail address: ... Christopher J. Erceg, Dale W. Henderson*, Andrew T. Levin. Federal ...














[image: alt]





Optimal monetary policy with staggered wage and price 

price setting is the sole form of nominal rigidity, and monetary policy rules that keep the in#ation rate ...... cost of wage in#ation volatility increases with the degree of substitutability across di!erentiated ...... Kimball, M.S., 1995. The quant














[image: alt]





Where Meteorology intersects with Monetary Policy - Rich.co.ke 

reading above 50.0 marks growth. Private sector credit growth ... Twitter ''Before you panic about Kenyan CPI, every single component. (ex-food) is showing 














[image: alt]





Monetary Policy with Uncertain Parameters 

12), â€œMy intu- ition tells me that .... Using equations (9), (10), and (A1) in the control problem (8), we can express the Bellman ... Brainard, William, â€œUncertainty and the effectiveness of policy,â€� American Eco- ... Forthcoming, American Eco














[image: alt]





Where Meteorology intersects with Monetary Policy - Rich.co.ke 

Thats a big asymmetric ... have a big outsize positive/negative well-being effect. ... confirmed by higher frequency data; The Markit Stanbic Bank Kenya.














[image: alt]





Monetary Policy with Uncertainty Conclusions 

Data uncertainty: â€“ Certainty equivalence ... Data and model uncertainty together can explain gradual Fed policy. 2 ... Active learning computationally intensive.














[image: alt]





Where Meteorology intersects with Monetary Policy - Rich.co.ke 

and at times with considerable violence as we are witnessing now. Kenya's inflation jumped to 9.04 percent year-on-year in February from 6.99 percent a month ...














[image: alt]





for Monetary Policy 

to be based on a common view that choosing a monetary policy is a technical .... group, whom I call borrowers (or dissavers), are also iden- tical and have ...














[image: alt]





Optimal Monetary Policy with an Uncertain Cost Channel 

May 21, 2009 - Universities of Bonn and Dortmund, the 2nd Oslo Workshop on Monetary ... cal nature of financial frictions affect the credit conditions for firms, the central bank .... are expressed in percentage deviations from their respective stead














[image: alt]





Robust Monetary Policy with the Cost Channel 

Apr 14, 2008 - participants at DG ECFIN, especially Werner RÃ¶ger, and the fifth meeting of the DFG network .... This could be motivated by increasingly costly monitoring ...... cisco. [8] Dennis, R. (2007): "Model Uncertainty and Monetary ...














[image: alt]





Optimal Monetary Policy with Heterogeneous Agents 

horse for policy analysis in macro models with heterogeneous agents.1 Among the different areas spawned by this literature, the analysis of the dynamic aggregate ef ...... Under discretion (dashed blue lines in Figure 1), time-zero inflation is 4.3 p














[image: alt]





Welfare-based optimal monetary policy with ... 

order approximation to the welfare of the representative agent depends on in- .... ample, the roles of vacancies, job turnover, unemployment benefits, and ... home produced goods; 2) firms who employ labor to produce a wholesale good which is sold in














[image: alt]





A Bayesian approach to optimal monetary policy with parameter and ... 

This paper undertakes a Bayesian analysis of optimal monetary policy for the United Kingdom. ... to participants in the JEDC conference and the Norges Bank conference, ... uncertainty that confront monetary policy in a systematic way. ...... 2 call f














[image: alt]





Optimal Monetary Policy with an Uncertain Cost Channel 

May 21, 2009 - bank derives an optimal policy plan to be implemented by a Taylor rule. ..... uncertainty into account but sets interest rates as if Ï‘* = Ï‘.














[image: alt]





Optimal Monetary Policy with the Cost Channel 

â€ Department of Economics, University of California, Santa Cruz, CA 95064, USA. ..... A first issue relevant for the small sample properties of GMM estimators is the ..... cost, HP-filtered output gap, non-farm business sector hourly compensation ..














[image: alt]





Optimal Monetary Policy with Relative Price Distortions 

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide ... expected utility of a representative household without having to rely on a set of ...... Series on Public Policy, 1993, 39(0), p














[image: alt]





Optimal Monetary Policy under Commitment with a Zero ... 

Federal Reserve Bank of Kansas City or the Federal Reserve System. 2CEPR, London ... A calibration to the U.S. economy suggests that policy should reduce nominal interest .... directly into account the zero lower bound on nominal interest rates.6 ...














[image: alt]





Optimal Monetary Policy with Heterogeneous Agents - 

See Auclert (2016) for a recent analysis of the Fisherian redistributive channel ... to the World interest rate.9 We find that inflation rises slightly on impact, as the ... first-best and the constrained-effi cient allocation in heterogeneous-agents














[image: alt]





Optimal Monetary Policy in Economies with Dual Labor ... 

AUniversitÃ  di Roma WTor VergataWVia Columbia 2, 00133 Rome, Italy. â€ Corresponding author. Istituto di Economia e Finanza, UniversitÃ  Cattolica del Sacro.














[image: alt]





Optimal Monetary Policy with Endogenous Entry and ... 

Aug 24, 2011 - and the house- hold's demand ..... (1997, 1999) for Apple-Cinnamon Cheerios and mobile phones, Petrin (2002) for minivans, and. Goolsbee ...


























×
Report Strategic Monetary Policy with Non-Atomistic Wage ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















