
Contents 

List of figures xiii 

List of tables xiv 

Preface xvii 

Common acronyms xxi 

1 An introduction to forecasting 1 
1.1 Background 1 
1.2 Structure of the book 3 
1.3 A history of the theory of economic forecasting 6 
1.4 A framework for forecasting 10 
1.5 Alternative forecasting methods 12 

1.5.1 Guessing 12 
1.5.2 Extrapolation 12 
1.5.3 Leading indicators 13 
1.5.4 Surveys 14 
1.5.5 Time-series models 15 
1.5.6 Econometric systems 16 

1.6 An artificial-data example 18 
1.6.1 The DGP 18 
1.6.2 The data 20 
1.6.3 System estimation 23 

2 First principles 33 
2.1 Introduction 33 
2.2 Unpredictability 35 
2.3 Informativeness 37 
2.4 Moments 38 
2.5 Forecastability 39 

2.5.1 Horizon 39 
2.6 Implications 40 
2.7 The mechanics of forecasting 41 

2.7.1 Forecasting with ARIMA models 41 
2.7.2 The conditional mean is the minimum MSFE 44 

vii 



viii Contents 

2.8 Forecasting in a multivariate framework 46 
2.9 Causal information in economic forecasting 47 

2.9.1 Constant mechanism 47 
2.9.2 Non-constant mechanism 49 

2.10 Overview 51 

3 Evaluating forecast accuracy 52 
3.1 Introduction 52 
3.2 Comparing outcomes and predictions 54 

3.2.1 Cost functions and MSFEs 54 
3.2.2 Forecast rationality 56 
3.2.3 Fixed-event forecasts 59 
3.2.4 MSFE decompositions and derived measures 63 

3.3 Rival forecasts 65 
3.4 MSFEs 66 

3.4.1 General and context-specific loss functions 66 
3.4.2 MSFE-based measures 67 

3.5 Lack of invariance of MSFE-based measures 68 
3.5.1 Comparisons using MSFEs for scalar multi-step dynamic 

forecasts 69 
3.5.2 Dynamic systems 71 
3.5.3 Non-invariance of the multi-step MSFE matrix in systems 72 
3.5.4 Invariance of certain MSFE-based measures 72 

3.6 An invariant measure of forecast accuracy 73 
3.7 Predictive likelihood 76 

3.7.1 Measuring predictability 77 
3.8 Overview 78 

4 Forecasting in univariate processes 79 
4.1 Introduction 79 
4.2 Stationary stochastic processes 80 
4.3 Stationarity 82 

4.3.1 1-step ahead forecasts 82 
4.3.2 When are forecasts informative? 84 
4.3.3 fi-step ahead forecasts 85 

4.4 Stochastic non-stationarity 87 
4.4.1 1-step ahead forecasts 87 
4.4.2 /i-step ahead forecasts 88 

4.5 Deterministic non-stationarity 90 
4.6 Fractionally integrated processes 92 
4.7 Forecasting with non-linear models 93 

4.7.1 Calculating multi-step forecasts 94 
4.7.2 SETAR and MS-AR models 96 
4.7.3 Non-linear data generating mechanisms 99 

4.8 Forecasting with ARCH errors 100 



Contents ix 

4.9 Second-moment dependence and asymmetric loss 102 
4.10 Overview 104 
4.11 Appendix: Approximating powers of estimates 105 

5 Monte Carlo techniques 107 
5.1 Introduction 107 
5.2 Basic Monte Carlo theory 108 
5.3 Control variâtes for second-moment measures 111 
5.4 Antithetic variâtes: single-equation forecast biases 113 
5.5 Overview 118 

6 Forecasting in cointegrated systems 119 
6.1 Introduction 119 
6.2 Systems for non-stationary variables 120 

6.2.1 Forecasting based on the VMA representation 121 
6.2.2 Forecasting based on the VAR 123 

6.3 Linear transformations of the AR representation 125 
6.4 Asymptotic variance formulae 127 

6.4.1 Correctly specified econometric model 127 
6.4.2 Incorrectly specified DV model 129 

6.5 Forecast biases in systems 133 
6.5.1 Fixed start-up 134 
6.5.2 Stationary initial conditions 135 
6.5.3 Invariance of MSFEs to constant terms in the DGP 137 

6.6 Small-sample estimation issues 138 
6.7 The Monte Carlo experimental design 140 
6.8 Simulation results 142 
6.9 An empirical illustration 147 
6.10 Overview 148 
6.11 Appendix: Algebraic derivation 151 

7 Forecasting with large-scale macroeconometric models 157 
7.1 Introduction 157 
7.2 The economic system and forecasting models 158 
7.3 A taxonomy of forecast errors 163 

7.3.1 Open systems 166 
7.4 Sources of forecast uncertainty 168 

7.4.1 Parameter change 168 
7.4.2 Model mis-specification 171 
7.4.3 Estimation uncertainty 172 
7.4.4 Variable uncertainty 173 
7.4.5 Error accumulation 175 

7.5 Large-scale model evaluation techniques 175 
7.6 Overview 178 



X Contents 

8 A theory of intercept corrections: beyond mechanistic forecasts 180 
8.1 Introduction 180 
8.2 Intercept corrections in non-linear equations 185 
8.3 Measurement errors and data revisions 188 

8.3.1 Measurement errors 188 
8.3.2 Data revisions 191 

8.4 Conditional and unconditional predictors 192 
8.5 Setting the forecast back on track 195 
8.6 Structural change during the forecast period 197 
8.7 Model mis-specification 203 
8.8 Overview 204 
8.9 Appendix: Estimating the forecast origin 204 

9 Forecasting using leading indicators 207 
9.1 Introduction 207 
9.2 Current UK CLIs 209 
9.3 Analysis of CLIs 211 

9.3.1 Integration and cointegration 212 
9.3.2 Co-breaking 213 

9.4 A constant-parameter framework for index analysis 214 
9.4.1 Activity index 215 
9.4.2 Leading index 216 
9.4.3 Selecting a CLI 219 

9.5 An empirical analysis of the UK LLI 220 
9.6 Adding CLIs to macroeconomic models 222 
9.7 The role of the UK LLI in a small monetary model 223 
9.8 Overview 226 

10 Combining forecasts 227 
10.1 Introduction 227 
10.2 The combination of forecasts 228 

10.2.1 The regression method 229 
10.2.2 The variance-covariance approach 229 
10.2.3 Serial correlation in the combining equation 231 

10.3 Forecast encompassing • 232 
10.3.1 Encompassing 233 
10.3.2 Forecast encompassing and conditional efficiency 233 
10.3.3 Invariance of forecast encompassing tests 235 
10.3.4 Forecast encompassing, MSFE and GFESM 235 
10.3.5 An example of pooling 236 

10.4 Combining conditional and unconditional forecasts 238 
10.4.1 Numerical analysis of the gains from combination 239 

10.5 Pooling of models differentially susceptible to breaks 241 
10.6 Overview 242 



Contents xi 

11 Multi-step estimation 243 
11.1 Introduction 243 
11.2 Estimation and evaluation criteria 246 
11.3 A partial taxonomy of forecast errors 247 
11.4 An analytical example 250 

11.4.1 1-step minimization for levels 250 
11.4.2 2-step minimization for levels 251 
11.4.3 1-step minimization for differences 252 
11.4.4 2-step minimization for differences 252 

11.5 Finite-sample behaviour under correct specification 253 
11.6 A Monte Carlo study of multi-step forecasting 255 

11.6.1 Analysis of results 257 
11.7 Unit roots and neglected moving-average errors 262 

11.7.1 A Monte Carlo study of the estimators 265 
11.8 Overview 268 
11.9 Appendix: Finite-sample bias 269 
11.10 Appendix: Limiting distributions of estimators 270 

12 Parsimony 280 
12.1 Introduction 280 
12.2 Selecting variables for forecasting in static models 283 
12.3 1-step forecasts in dynamic models 287 
12.4 ft-step ahead forecasts 293 

12.4.1 OLS,'no-change'and'zero'forecasts 293 
12.4.2 Monte Carlo illustration 295 
12.4.3 MSFE calculations on differences of yt 297 

12.5 Vector processes 299 
12.6 Collinearity in forecasting 303 
12.7 Simplification in model selection 306 
12.8 Overview 311 

13 Testing forecast accuracy 312 
13.1 Introduction 312 
13.2 Testing for predictive failure 313 

13.2.1 Box-Tiao test: scalar case with multiple forecast periods 314 
13.2.2 Box-Tiao test: a single horizon for a vector process 316 
13.2.3 Box-Tiao test: multiple horizons for a vector process 317 

13.3 Tests of comparative forecast accuracy 320 
13.3.1 Encompassing tests 321 
13.3.2 Variance-based tests 322 

13.4 Overview 324 
13.5 Appendix: Multi-step forecast-error variances 325 

13.5.1 Variances of non-linear vector functions 326 
13.5.2 1-step forecast-error variance formulae 327 
13.5.3 Multi-step forecast-error variance formulae 328 



xii Contents 

14 Postscript 
14.1 Summary 
14.2 The way ahead 

Glossary 

References 

Author index 

Subject index 


