Cyclical Analysis of Time Series:
Selected Procedures

and Computer Programs

GERHARD BRY_» /7
New York University

Graduate School of Businless Administration
A Nfij)/
CHARLOTTE BOSCHAN
National Bureau OJ?Economic Research <

NO\,\\K\A.Q,Q . ‘E’L\\'W
( Technical Paper 20 )

Sem‘c, ,(

/fyg

1971
NATIONAL BUREAU OF ECONOMIC RESEARCH
NEW YORK
DISTRIBUTED BY

COLUMBIA UNIVERSITY PRESS
NEW YORK AND LONDON



CONTENTS
FOREWORD

1. NATURE, OBJECTIVES, AND USES
OF PROGRAMMED BUSINESS CYCLE ANALYSIS

Nature and Objectives
Turning Point Determination
Standard Business Cycle Analysis
Recession and Recovery Analysis
Application to Regions, Industries, and Business Enterprises

2. PROGRAMMED SELECTION OF CYCLICAL TURNING POINTS

Principles of Selecting Turning Points
Selecting Cycles
Selecting Peaks and Troughs
Problems of Programmed Selection
General Considerations
Alternative Approaches
Approach Employed
Process of Selection
Extreme QObservations
Turns in the Twelve-Month Moving Average
Turns in the Spencer Curve
Immediate Neighborhoods of Final Turns
Selection of Final Turning Points
Empirical Evaluation of Procedure
Description of Sample
Criteria for Evaluation
Program-Determined and Staff-Determined Turns
Application to Reference Turns
Suggestions for Further Development

Appendix to Chapter 2
SAMPLE RUN, SELECTION OF CYCLICAL TURNING POINTS,
BITUMINOUS COAL PRODUCTION

E-NNTL UL I & Iy

10
14
14
15
16
19
19
22
23
24
26
29
29
30
31
52
56



viil Contents
A

3. STANDARD BUSINESS CYCLE ANALYSIS
OF ECONOMIC TIME SERIES

General Approach 64
Treatment of Time Series Components 65
Specific Cycle and Reference Cycle Analysis 66
Subdivision of Cycles 70
Relatives and Averages 74

Programmed Measures of Cyclical Characteristics 78
Timing and Duration of Cycles 80
Amplitudes During Expansions and Contractions 87
Cycle Patterns 100
Conformity Measures 105
Measures of Secular Growth 113
Measures for Quarterly and Annual Series 114

Appendix to Chapter 3 (A)
SAMPLE RUN, BUSINESS CYCLE ANALYSIS, NONAGRICULTURAL
EMPLOYMENT

Appendix to Chapter 3 (B)
SAMPLE RUN, BUSINESS CYCLE ANALYSIS, UNEMPLOYMENT RATE

4, RECESSION AND RECOVERY ANALYSIS

Rationale and Approach 151
Purpose and Uses 151
Recession Patterns 155
Recovery Patterns 167

Variants of Uses and Approaches 177
Nonforecasting Uses 177
Variants of Analysis 189

Interpretation of Output 195

Postscript 199

Appendix to Chapter 4 (A)
SAMPLE RUN, RECESSION ANALYSIS

Appendix to Chapter 4 (B)
SAMPLE RUN, RECOVERY ANALYSIS



