
Volker Böhm 

Macroeconomic Theory 

 



Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1 A Unified Approach in Macroeconomic Modeling . . . . . . . . . . . . . . . 2

1.2 Closed Monetary Systems with Intertemporal Consistency . . . . . . . . 3

1.3 Temporary Disequilibrium versus Equilibrium . . . . . . . . . . . . . . . . . . 4

1.4 Recursive Intertemporal Economies as Dynamical Systems . . . . . . . 6

1.5 The Principle Features of the Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2 Microeconomic Foundations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.1 The Basic Intertemporal Model with Money . . . . . . . . . . . . . . . . . . . . 13

2.2 Intertemporal Decisions of Consumers . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.2.1 The Geometry of the Budget Set and of Demand . . . . . . . . . . 15

2.2.2 The Intertemporal Utility Index: An Alternative Approach . . 21

2.2.3 Formation of Price Expectations . . . . . . . . . . . . . . . . . . . . . . . . 22

2.3 Temporary Equilibrium in a Monetary Economy . . . . . . . . . . . . . . . . 26

2.3.1 Temporary Equilibrium with Consistent Expectations . . . . . . 29

2.3.2 Failure of Existence of Consistent Monetary Equilibria . . . . 31

2.3.3 On the Validity of the Neoclassical Hypothesis . . . . . . . . . . . 32

3 Models of Monetary Equilibrium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3.1 Markets and Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3.2 Competitive Temporary Equilibrium . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3.2.1 Income Consistent Aggregate Commodity Demand . . . . . . . . 42

3.2.2 Prices and Wages, Output and Employment . . . . . . . . . . . . . . 45

3.2.3 Competitive Temporary Equilibrium . . . . . . . . . . . . . . . . . . . . 47

3.2.4 Properties of the Price Law and the Wage Law . . . . . . . . . . . . 48

3.2.5 Aggregate Supply and Aggregate Demand . . . . . . . . . . . . . . . 50

3.2.6 Prices and Wages: A Two-Step Geometric Analysis . . . . . . . 57

3.2.7 Isoelastic Functions: An Example . . . . . . . . . . . . . . . . . . . . . . 60

3.2.8 On Rigidities and Nonexistence of Equilibria . . . . . . . . . . . . . 62

3.2.9 Concluding the Competitive Case . . . . . . . . . . . . . . . . . . . . . . 77

3.3 Noncompetitive Commodity Pricing . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

ix



x Contents

3.3.1 Monopolistic Price Setting: The New Keynesian Approach . 79

3.3.2 Oligopolistic Price Setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

3.3.3 Heterogeneity and Product Differentiation . . . . . . . . . . . . . . . 91

3.4 Noncompetitive Wage Determination . . . . . . . . . . . . . . . . . . . . . . . . . . 94

3.4.1 Monopsonistic Wage Setting by Producers . . . . . . . . . . . . . . . 95

3.4.2 Monopolistic Wage Setting by a Labor Union . . . . . . . . . . . . 98

3.4.3 Reappraisal of Noncompetitive Wage Models . . . . . . . . . . . . 104

3.5 Efficient Bargaining in the Labor Market . . . . . . . . . . . . . . . . . . . . . . . 105

3.5.1 Efficient Bargaining of Wages and Employment . . . . . . . . . . . 105

3.5.2 Temporary Equilibrium with Efficient Bargaining . . . . . . . . . 117

3.5.3 Comparing Bargaining and Competition . . . . . . . . . . . . . . . . . 125

3.5.4 Inefficient Redistribution under Efficient Bargaining . . . . . . . 128

3.5.5 The Second-Best Nature of Efficient Bargaining . . . . . . . . . . 131

3.6 Prices, Wages, and Payoffs: The Isoelastic Case Revisited . . . . . . . . . 132

3.6.1 The Role of Union Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

3.6.2 Union Power and Wages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

3.6.3 Comparing Labor Market Scenarios . . . . . . . . . . . . . . . . . . . . . 142

3.7 Wage Rigidities and Unemployment . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

3.7.1 Sources of Rigidities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

3.7.2 Unemployment due to Unemployment Compensation . . . . . . 153

3.7.3 The Efficiency-Wage Model . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

3.7.4 On Endogenous Rigidities and Unemployment . . . . . . . . . . . 173

4 Dynamics of Monetary Equilibrium Models . . . . . . . . . . . . . . . . . . . . . . . 175

4.1 Dynamics of Money, Prices, and Expectations . . . . . . . . . . . . . . . . . . 175

4.1.1 Dynamics of Money Balances . . . . . . . . . . . . . . . . . . . . . . . . . 176

4.1.2 Dynamics of Expectations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

4.1.3 Perfect Foresight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

4.1.4 Money Balances and Prices under Perfect Foresight . . . . . . . 185

4.1.5 Stationary Monetary States . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

4.1.6 Money: A Constant Veil for Stationary Economies? . . . . . . . 190

4.2 Balanced Paths of Inflation and Deflation . . . . . . . . . . . . . . . . . . . . . . . 192

4.2.1 Dynamics of Real Balances under Perfect Foresight . . . . . . . 193

4.2.2 Dynamics with Adaptive Expectations . . . . . . . . . . . . . . . . . . 204

4.3 Dynamics with Random Productivity . . . . . . . . . . . . . . . . . . . . . . . . . . 216

4.3.1 Dynamics of Money Balances . . . . . . . . . . . . . . . . . . . . . . . . . 221

4.3.2 Rational Expectations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

4.3.3 Dynamics of Expected Real Money Balances . . . . . . . . . . . . . 225

4.4 Stochastic Balanced Paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

4.4.1 The Real Economy along Balanced Paths . . . . . . . . . . . . . . . . 232

4.4.2 Numerical Results: Stationarity and Stability . . . . . . . . . . . . . 235

4.4.3 Convergence and Stability of Stochastic Balanced Paths . . . . 246

4.4.4 The Dynamics of Rational Expectations Equilibria:

An Appraisal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250

4.5 Dynamics with Random Aggregate Demand . . . . . . . . . . . . . . . . . . . . 252



Contents xi

5 Fiscal Policy and the Dynamics of Monetary Equilibrium . . . . . . . . . . . 259

5.1 Deficit Rules and Permanent Inflation/Deflation . . . . . . . . . . . . . . . . . 259

5.2 Random Deficits and Monetary Expansion . . . . . . . . . . . . . . . . . . . . . 266

6 The Keynesian Model with Money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

6.1 Disequilibrium: Trading when Markets Do Not Clear . . . . . . . . . . . . 270

6.2 Feasible States under Disequilibrium Trading . . . . . . . . . . . . . . . . . . . 275

6.2.1 The Role of Prices, Wages, and Money Balances . . . . . . . . . . 276

6.2.2 The Role of Government Parameters . . . . . . . . . . . . . . . . . . . . 280

6.2.3 Endogenous Labor Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

6.3 The IS-LM Model Revisited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284

6.4 Keynes and Hicks: A Synthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288

7 Dynamics in Disequilibrium – Endogenous Business Cycles . . . . . . . . . 291

7.1 Money Balances and the Government Budget . . . . . . . . . . . . . . . . . . . 292

7.2 Adaptive Expectations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

7.3 Price and Wage Adjustment – The Law of Supply and Demand . . . . 294

7.4 Existence and Uniqueness of Stationary Real States . . . . . . . . . . . . . . 299

7.5 Real Business Cycles with Constant Labor Supply . . . . . . . . . . . . . . . 301

7.5.1 Keynesian Stationary States . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

7.5.2 Inflationary Stationary States . . . . . . . . . . . . . . . . . . . . . . . . . . 306

7.5.3 Asymptotic Stability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308

7.5.4 Endogenous Cycles and Complexity . . . . . . . . . . . . . . . . . . . . 311

7.5.5 Coexisting Attracting Cycles and Sensitivity on Initial

Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

7.5.6 Fiscal Policy and the Business Cycle . . . . . . . . . . . . . . . . . . . . 320

7.6 Real Business Cycles with Endogenous Labor Supply . . . . . . . . . . . . 322

7.6.1 Fiscal Policy and the Role of Endogenous Labor Supply . . . 323

7.6.2 The Joint Role of Elasticities in Production and Labor

Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

7.7 Keynesian Real Business Cycles Revisited . . . . . . . . . . . . . . . . . . . . . 328

8 Disequilibrium Dynamics with Random Perturbations . . . . . . . . . . . . . 331

8.1 Random Productivity with Constant Labor Supply . . . . . . . . . . . . . . . 332

8.1.1 Hicks Neutral Productivity Shocks A(ω) . . . . . . . . . . . . . . . . . 332

8.1.2 Random Elasticity of Production: Perturbation of

Curvature B(ω) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342

8.2 Stationary Business Cycles with Constant Labor Supply . . . . . . . . . . 346

8.2.1 Stationary Keynesian States under Random Productivity . . . 346

8.2.2 Stationary Keynesian States with Random Demand . . . . . . . 351

8.2.3 Stationary Inflationary States under Random Productivity . . 353

8.3 Random Productivity with Endogenous Labor Supply . . . . . . . . . . . . 356

8.3.1 Employment and the Inflation Tradeoff with A(ω) . . . . . . . . 357

8.3.2 The Phillips Curve with Random Elasticity B(ω) . . . . . . . . . . 361

8.3.3 Employment and the Real-Wage Tradeoff with A(ω) . . . . . . . 364



xii Contents

8.3.4 Employment and the Real-Wage Tradeoff with B(ω) . . . . . . . 369

8.4 Stochastic Disequilibrium Dynamics: An Appraisal . . . . . . . . . . . . . . 372

A Dynamical Systems in Discrete Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

A.1 Stability and Cycles in Deterministic Systems . . . . . . . . . . . . . . . . . . . 375

A.1.1 Basic Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

A.1.2 One Dimensional Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376

A.1.3 Linear Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

A.1.4 Examples of Nonlinear Systems . . . . . . . . . . . . . . . . . . . . . . . . 378

A.1.5 Loss of Stability and Local Bifurcations . . . . . . . . . . . . . . . . . 379

A.1.6 Two Dimensional Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384

A.1.7 Equivalent Dynamical Systems . . . . . . . . . . . . . . . . . . . . . . . . . 386

A.2 Balanced Expansion in Homogeneous Dynamical Systems . . . . . . . . 387

A.3 Random Dynamical Systems in Discrete Time . . . . . . . . . . . . . . . . . . 389

A.3.1 Random Fixed Points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392

A.3.2 Affine Random Dynamical Systems . . . . . . . . . . . . . . . . . . . . . 394

A.3.3 Iterated Function Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394

A.3.4 Affine Difference Equations with Discrete i.i.d. Noise . . . . . . 397

A.3.5 Moments of Univariate Random Variables . . . . . . . . . . . . . . . 398

B Proofs and Further Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

B.1 Proofs for Chapter 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

B.1.1 Proof of Lemma B.1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

B.1.2 Proof of Lemma 3.2.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

B.2 Proofs for Chapter 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402

B.2.1 Proof of Theorem 4.2.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402

B.2.2 Proof of Theorem 4.2.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

B.2.3 Proof of Lemma 4.3.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406

B.2.4 Proof of Proposition 4.3.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

B.3 Proofs for Chapter 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408

B.3.1 Proof of Theorem B.3.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410

B.3.2 Proof of Theorem 7.5.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417


