This PDF is a selection from an out-of-print volume from the National Bureau
of Economic Research

Volume Title: Orders, Production, and Investment: A Cyclical and Structural
Analysis

Volume Author/Editor: Victor Zarnowitz

Volume Publisher: NBER

Volume ISBN: 0-870-14215-1

Volume URL: http://www.nber.org/books/zarn73-1

Publication Date: 1973

Chapter Title: Front matter, Orders, Production, and Investment: A Cyclical
and Structural Analysis

Chapter Author: Victor Zarnowitz

Chapter URL: http://www.nber.org/chapters/c3547

Chapter pages in book: (p. -28 - 0)



Orders, Production,
and Investment—
a Cyclical and
Structural Analysis

VICTOR ZARNOWITZ

University of Chicago and National
Bureau of Economic Research

%

National Bureau of Economic Research
NEW YORK
1973

Distributed by Columbia University Press
NEW YORK AND LONDON




Copyright © 1973 by the National Bureau of Economic Research
All Rights Reserved
Library of Congress card number: 70-171576
1SBN: 0-87014-215-1
Printed in the United States of America









Orders, Production, and Investment —
a Cyclical and Structural Analysis



—

10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

NATIONAL BUREAU OF ECONOMIC RESEARCH
Studies in Business Cycles

. Business Cycles: The Problem and Its Setting, by Wesley C. Mitchell
. Measuring Business Cycles, by Arthur F. Burns and Wesley C. Mitchell
. American Transportation in Prosperity and Depression,

by Thor Hultgren

. Inventories and Business Cycles, with Special Reference to

Manufacturers’ Inventories, by Moses Abramovitz

. What Happens during Business Cycles: A Progress Report,

by Wesley C. Mitchell

. Personal Income during Business Cycles, by Daniel Creamer with the

assistance of Martin Bernstein

. Consumption and Business Fluctuations: A Case Study of the Shoe,

Leather, Hide Sequence, by Ruth P. Mack

. International Financial Transactions and Business Cycles,

by Oskar Morgenstern

. Federal Receipts and Expenditures During Business Cycles, 1879-1958,

by John M. Firestone

Business Cycle Indicators: Volume 1, Contributions to the Analysis of
Current Business Conditions; Volume I1, Basic Data on Cyclical
Indicators; edited by Geoffrey H. Moore

Postwar Cycles in Manufacturers’ Inventories, by Thomas M. Stanback,
Jr.

A Monetary History of the United States, 1867-1960,

by Milton Friedman and Anna J. Schwartz

Determinants and Effects of Changes in the Stock of Money, 1875-1960,
by Phillip Cagan

Cost, Prices and Profits: Their Cyclical Relations, by Thor Hultgren
Cyclical Fluctuations in the Exports of the United States Since 1879,
by Ilse Mintz

Information, Expectations, and Inventory Fluctuation: A Study of
Materials Stock on Hand and on Order, by Ruth P. Mack

Forecasting and Recognizing Business Cycle Turning Points,

by Rendigs Fels and C. Elton Hinshaw

The Business Cycle in a Changing World, by Arthur F. Burns
Economic Forecasts and Expectations, by Jacob Mincer et al.
Monetary Statistics of the United States: Estimates, Sources, Methods,
by Milton Friedman and Anna Jacobson Schwartz

Errors in Provisional Estimates of Gross National Product,

by Rosanne Cole

Orders, Production, and Investment—a Cyclical and Structural Analysis,
by Victor Zarnowitz



NATIONAL BUREAU OF ECONOMIC RESEARCH

OFFICERS

Arthur F. Burns, Honorary Chairman

Walter W, Heller, Chairman

J. Wilson Newman, Vice Chairman

John R. Meyer, President

Thomas D. Flynn, Treasurer

Douglas H. Eldridge, Vice President-
Executive Secretary

Victor R. Fuchs, Vice President-Research

Edwin Kuh, Director, Computer Research
Center

Hal B. Lary, Vice President-Research

Robert E. Lipsey, Vice President-
Research

Edward K. Smith, Vice President

DIRECTORS AT LARGE

Atherton Bean, International Multifoods Cor-
poration

Joseph A. Beirne, Communications Workers of
America

Arthur F. Burns, Board of Governors of the
Federal Reserve System

Wallace J. Campbell, Foundation for Coopera-
tive Housing

Erwin D. Canham, Christian Science Monitor

Solomon Fabricant, New York University

Frank W. Fetter, Hanover, New Hampshire

Eugene P. Foley, James A. Reed & Co., Ltd.

Eli Goldston, Eastern Gas and Fuel Associates

David L. Grove, Internatiorial Business Ma-
chines Corporation

Walter W. Heller, University of Minnesota

Vivian W. Henderson, Clark College

John R. Meyer, Yale University

J. Irwin Miller, Cummins Engine Company, Inc.

Geoffrey H. Moore, Bureau of Labor Statistics

J. Wilson Newman, Dun & Bradstreet, Inc.

James J. O’Leary, United States Trust Com-
pany of New York

Alice M. Rivlin, Brookings Institution

Robert V. Roosa, Brown Brothers Harriman &
Co.

Boris Shishkin, Washington, D.C.

Arnold M. Soloway, Jamaicaway Tower, Bos-
ton, Massachusetts

Lazare Teper, International Ladies' Garment
Workers' Union

Donald B. Woodward, Riverside, Connecticut

Theodore O. Yntema, Oakland University

DIRECTORS BY UNIVERSITY APPOINTMENT

Moses Abramovitz, Stanford
Gardner Ackley, Michigan
Charles H. Berry, Princeton
Francis M. Boddy, Minnesota
Otto Eckstein, Harvard

Walter D. Fisher, Northwestern
R. A. Gordon, California
Robert J. Lampman, Wisconsin

Kelvin J. Lancaster, Columbia

Maurice W, Lee, North Carolina

Almarin Phillips, Pennsylvania

Lioyd G. Reynolds, Yale

Robert M. Solow, Massachusetts Institute of
Technology

Henri Theil, Chicago

Thomas A. Wilson, Toronto

DIRECTORS BY APPOINTMENT OF OTHER ORGANIZATIONS

Eugene A. Birnbaum, American Management
Association

Emilio G. Collado, Committee for Economic
Development

Thomas D. Flynn, American Institute of Certi-
fied Public Accountants

Nathaniel Goldfinger, American Federation of
Labor and Congress of Industrial Organiza-
tions

Harold G. Halcrow, American Agricultural
Economics Association

Walter E. Hoadley, American Finance Associa-
tion

Douglass C. North, Economic History Associa-
tion

Charles B. Reeder, National Association of
Business Economists

Willard L. Thorp, American Economic Associa-
tion

W. Allen Wallis, American Statistical Associa-
tion

Robert M. Will, Canadian Economics Associa-
tion

DIRECTORS EMERITI

Percival F. Brundage
Gottfried Haberler

Albert J. Hettinger, Jr.
George B. Roberts

Murray Shields
Joseph H. Willits

SENIOR RESEARCH STAFF

Gary S. Becker
Charlotte Boschan
Phillip Cagan

Solomon Fabricant
Milton Friedman
Victor R. Fuchs
Raymond W. Goldsmith

Michael Gort
Daniel M. Holland
F. Thomas Juster
John F. Kain
John W, Kendrick
Irving B. Kravis
Edwin Kuh

* On leave.
t Special consultant.

Hal B. Lary

Robert E. Lipsey
Benoit B. Mandelbrot
John R. Meyer
Jacob Mincer

Ilse Mintz

Geoffrey H. Moore *

M. Ishaq Nadiri
Nancy Ruggles
Richard Ruggles
Anna J. Schwartz
Robert P. Shay
Carl S. Shoup
George J. Stigler
Victor Zarnowitz



Relation of the Directors to the Work and Publications
of the National Bureau of Economic Research

1. The object of the National Bureau of Economic Research is to ascertain and
to present to the public important economic facts and their interpretation in a
scientific and impartial manner. The Board of Directors is charged with the re-
sponsibility of ensuring that the work of the National Bureau is carried on in strict
conformity with this object.

2. The President of the National Bureau shall submit to the Board of Directors,
or to its Executive Committee, for their formal adoption-all specific proposals for
research to be instituted.

3. No research report shall be published until the President shall have submitted
to each member of the Board the manuscript proposed for publication, and such
information as will, in his opinion and in the opinion of the author, serve to
determine the suitability of the report for publication in accordance with the prin-
ciples of the National Bureau. Each manuscript shall contain a summary drawing
attention to the nature and treatment of the problem studied, the character of
the data and their utilization in the report, and the main conclusions reached.

4. For each manuscript so submitted, a special committee of the Board shall be
appointed by majority agreement of the President and Vice Presidents (or by the
Executive Committee in case of inability to decide on the part of the President and
Vice Presidents), consisting of three directors selected as nearly as may be one
from each general division of the Board. The names of the special manuscript com-
mittee shall be stated to each Director when the manuscript is submitted to him. It
shall be the duty of each member of the special manuscript committee to read the
manuscript. If each member of the manuscript committee signifies his approval
within thirty days of the transmittal of the manuscript, the report may be pub-
lished. If at the end of that period any member of the manuscript committee with-
holds his approval, the President shall then notify each member of the Board,
requesting approval or disapproval of publication, and thirty days additional shall
be granted for this purpose. The manuscript shall then not be published unless at
least a majority of the entire Board who shall have voted on the proposal within
the time fixed for the receipt of votes shall have approved.

5. No manuscript may be published, though approved by each member of the
special manuscript committee, until forty-five days have elapsed from the trans-
mittal of the report in manuscript form. The interval is allowed for the receipt of
any memorandum of dissent or reservation, together with a brief statement of his
reasons, that any member may wish to express; and such memorandum of dissent
or reservation shall be published with the manuscript if he so desires. Publication
does not, however, imply that each member of the Board has read the manuscript,
or that either members of the Board in general or the special committee have
passed on its validity in every detail.

6. Publications of the National Bureau issued for informational purposes con-
cerning the work of the Bureau and its staff, or issued to inform the public of
activities of Bureau staff, and volumes issued as a result of various conferences
involving the National Bureau shall contain a specific disclaimer noting that such
publication has not passed through the normal review procedures required in this
resolution. The Executive Committee of the Board is charged with review of all
such publications from time to time to ensure that they do not take on the char-
acter of formal research reports of the National Bureau, requiring formal Board
approval.

7. Unless otherwise determined by the Board or exempted by the terms of
paragraph 6, a copy of this resolution shall be printed in each National Bureau
publication.

(Resolution adopted October 25, 1926, and revised February 6, 1933,
February 24, 1941, and April 20, 1968)










Contents

Preface Xxiii

1. Introduction 1

Problems of the Study 1

Data and Procedures 4

Plan of the Book 5
PART I. THE RELATIONSHIPS BETWEEN NEW ORDERS,

PRODUCTION, AND SHIPMENTS

2. The Role of Orders in Industrial Production 9

Manufacture to Stock and to Order 9

Interpreting Orders Data: The Importance of Cancellations 24

The Variability of Orders and the Behavior of Production 42

Major Factors in Timing of Orders and Production 49

Manufacturers’ Orders as Target and Tool of Forecasts 58

Summary 68

3. Size and Frequency of Fluctuations 70

Postwar Cycles in Comprehensive Series 70

Evidence for Other Series and Periods 110

Summary 127

4. Timing Comparisons 129

Individual Industries or Products 130

Major-Industry Aggregates 143

Market Categories 163

Summary 173

5. Regression Analysis 175
Estimates of Average Distributed-Lag Relations Between New

Orders and Shipments of Major Manufacturing Industries 176

Predictive Equations with Variable and Constant Lags 223

Summary 241



X Contents

PART II. CAUSES AND IMPLICATIONS OF CHANGES IN
UNFILLED ORDERS AND INVENTORIES

6. Unfilled Orders and Industrial Activity

An Historical Survey of the Principal Evidence
Measures of Relative Timing
Backlog-Shipment Ratios

Summary

7. Unfilled Orders, Delivery Periods, and Price Changes

Economics of Variable Delivery Periods
The Data and Their Limitations

Some Tests, Estimates, and Interpretations
Summary

8. Orders, Production, and Inventory Investment

Determinants and Patterns of Inventory Behavior

Recent Work on Inventory Investment: A Survey of Findings
Cyclical Fluctuations in Orders and Inventories

Summary

PART III. THE BEHAVIOR OF INVESTMENT COMMIT-
MENTS AND EXPENDITURES

9. Indicators and Stages of Investment in Plant and Equipment

Introduction: Some Important Aspects of the Investment Process
Investment Plans, Commitments, and Outlays

Short-Term Anticipations of Capital Outlays

Distributed Lags of Expenditures

Summary

10. Factors Influencing Investment Commitments and Realizations

A Regression Analysis of Investment Expenditures

An Approach to Investment-Order Analysis

Integrating the Results on Commitments and Expenditures
Summary

245

246
267
278
294

296

296
306
314
342

344

344
360
384
407

411

411
417
433
442
461

464

465
482
505
517



Contents

PART IV. ORDERS AND RELATED PROCESSES DURING

BUSINESS CYCLES

11. Cyclical Conformity and Timing

Introduction: Why Orders Are Expected to Lead

New Orders for Major Industries and Sectors

New Orders for Individual Industries or Products

Relating the Timing Patterns for New Orders and Shipments
Unfilled Orders: Aggregate and Individual Series

Summary

12. Patterns and Diffusion of Cyclical Movements

Manufacturers’ Orders and Production During Business Cycles
Cyclical Behavior of Investment Commitments and Realizations

Fluctuations in Orders, Profits, and Investment
Summary
13. Main Results and Conclusions

Typical Developments and Relationships
Other Findings
Data Required for Further Research

PART V. APPENDIXES

A. Time Series on Orders, Shipments, Production, and Inventories
Supplementary Measures of Timing: Standard and Poor’s Data

. Price Deflators for Selected Manufacturing Industries

T oW

o]

. New Orders and Shipments for Industrial Subdivisions, 1948-62

~

. Export Orders and Shipments

G. Regressions of Shipments on New Orders: First Results Based on

Data for 1948-58

H. Notes on Some Theoretical Aspects of Variable Delivery Periods

I. On Some Recent Studies of Industry Output-Order-Inventory Rela-

tions

Index

. Average Monthly Percentage Amplitudes and Related Measures
for New Orders, Production, and Shipments: Additional Evidence

xi

523

523
525
541
551
567
585
588

588
605
615
637
641

641
645
647

651
669
683

687
693
713

718
727

732

741






2-1

2-2

2-5

2-6

3-1

3-4

3-5

3-6

4-1

4-2

Tables

Average Ratios of Finished Stocks to Unfilled Orders, Forty
Industries and Products, Various Periods, 1913-64

Comparison of Average Annual Levels of Gross New Orders,
Shipments, and Production, Selected Industries or Prod-
ucts, Various Periods, 1916-55

Timing of Output and Shipments Relative to Orders Under Two
Assumptions About the Proportion of New Business Han-
dled from Stock

Average Errors of Forecasts and Average Actual Changes, New
Orders for Nonelectrical Machinery, Quarterly, 1956-65

Regressions of Sales (Value of Shipments) on Sales Anticipa-
tions, New Orders, and Seasonal Terms, Four Major Manu-
facturing Industries, Quarterly, 1959-63

Correlations of Sales Anticipations with New Orders and Sea-
sonal Terms, Four Major Manufacturing Industries, Quar-
terly, 1959-63

Percentage Amplitudes of Cyclical Expansions and Contrac-
tions, Value of New Orders and Shipments, by Major In-
dustries, 1948-65

Percentage Amplitudes of Cyclical Expansions and Contrac-
tions, Value of New Orders and Shipments, Nine Market
Categories, 1953-65

Average Percentage Amplitudes of Cyclical Expansions and
Contractions of Output, New Orders, and Shipments in
Constant Prices, by Major Manufacturing Industries, 1948-
58

Average Monthly Percentage Amplitudes of Irregular and Cycli-
cal Components and Related Measures in New Orders and
Shipments, Thirty-seven Industries, 1953-63

Summary of Measures of Irregular and Cyclical Components for
Comprehensive Series on New Orders and Selected Indi-
cators, Interwar and Post-World-War-I1 Periods

Average Amplitude of Specific Cycles and Intensity of Irregu-
lar Movements, Forty-two Selected Series, 1918-38

Timing of Turns in New Orders at Turns.in Shipments
Eleven Industries or Products Representing Manufacture to
Order, Various Periods, 1919-55
Seven Products Manufactured Primarily to Stock, Various
Periods, 1913-55 .
Distribution of Leads and Lags of New Orders at Shipment
Turns in Monthly Data

16

26

54

60

66

67

80

92

106

112

118

122

132

136

138



Xiv
4-4

4-5

5-3

5-4

5-5

5-6

5-7

5-8

5-9

Tables

Timing of Turns in New Orders at Turns in Production, Six In-
dustries or Products, Various Periods, 1917-56

Timing Relations Between Value Aggregates of New Orders
and Shipments, by Business Cycle Turning Zones, Major
Manufacturing Industries, 1948-62

Summary Measures of Timing of Value of Manufacturers’ New
Orders at Turns in Value of Manufacturers’ Shipments,
Major Industries, 1948-64

Timing Relations Between Manufacturers’ New Orders in Con-
stant Prices and Production, by Business Cycle Turning
Zones, Major Industries, 1948-58

Timing Relations Between Value of New Orders and Shipments,
by Business Cycle Turning Zones, Nine Market Categories,
1954-62

Major Manufacturing Industries, 1947-65 and 1953-65

Highest and Lowest Simple Correlations Between New Or-
ders and Coincident or Lagged Shipments, Monthly and
Quarterly

Relations Between Shipments and New Orders Received in
the Current Month and in Each of Six Preceding Months,
Multiple Correlation and Regression Measures

Relations Between Shipments and New Orders Received in
the Current and in the Preceding One or Two Quarters,
Multiple Correlation and Regression Measures

Regressions of Shipments on New Orders, Based on Geomet-
ric Lag Distribution, Quarterly

Regressions of Shipments on New Orders, Based on Geo-
metric Lag Distribution, Monthly

Regressions of Shipments on New Orders and on Lagged Pre-
dicted Shipments, Monthly and Quarterly

Summary of Regression Estimates of Average Lags of Ship-
ments Behind New Orders, Monthly and Quarterly

Regressions of Shipments on New Orders of Two Preceding
Quarters, Variable Lag Coefficients

Regressions of Shipments on New Orders of Two Preceding
Quarters, Fixed Lag Coefficients

5-10 Lagged Relations Between Shipments and New Orders Esti-

6-1

mated from Data Transformed to Account for Autocor-
related Disturbances, Selected Industries, Quarterly, 1947-
65 and 1953-65

Timing of Value of Unfilled Orders at Turns in Shipments, by
Business Cycle Turning Zones, Major Manufacturing In-
dustries, 1948-62

140

144

152

160

164

178

186

194

200

208

216

220

228

232

236

268



6-2

6-3

6-4

6-5

6-6

6-7

6-8

7-1

7-2

7-3

7-4

7-5

7-6

8-2

Tables

Average Timing of Unfilled Orders at Turns in Shipments, by
Subperiods and Type of Turn, Thirty Manufacturing Indus-
tries, 1948-61

Timing of Value of Unfilled Orders at Turns in Shipments, by
Business Cycle Turning Zones, Six Market Categories,
1954-62

Timing of Unfilled Orders at Turns in Production and Ship-
ments, Ten Individual Industries or Products, Various Pe-
riods, 1919-63

Ratios of Unfilled Orders to Shipments, Successive Peak and
Trough Values and Averages by Type of Turn, Major Man-
ufacturing Industries, 1948-66

Means, Medians, and Standard Deviations of Backlog-Shipment
Ratios and of Leads of New Orders at Turns in Shipments,
Major Manufacturing Industries, 1948-64

Average Ratios of Unfilled Orders to Shipments and Average
Leads of New Orders at Peaks and Troughs of Shipments,
by Subdivisions of Durable Manufactures, 1948-61

Rank Correlations Between Leads of New Orders, Backlog-
Shipment Ratios, and Related Measures, Five Industries,
1919-56

Average Backlog-Shipment Ratios, Average Leads of New Or-
ders, Regressions of Price Change on Backlog Change, and
Related Measures, Eight Major Manufacturing Industries,
1948-58

Relations Between Price Changes and Backlog Changes, with
Simple and Distributed Lags, Seven Major Industries,
1948-58

Analysis of Comovements in Quarterly Changes of Backlogs
and Prices, Seven Major Industries, 1948-58

Prices vs. Unfilled Orders and Finished Inventory, Regres-
sions with Various Lags, Paper and Allied Products Indus-
try, Monthly and Quarterly Changes, 1948-58

Changes in Price and in Backlog-Shipment Ratios Correlated
with Each Other and with Changes and Levels of New Or-
ders, Quarterly, 1948-58

Regressions of Price Changes on Changes in Backlogs and
Wages, Five Major Industries, Quarterly, 1948-58

Data Input and Output for Eight Models of Sales-Orders-In-
ventory Relations

Regressions of Inventory Levels and Changes on Selected Vari-
ables, Total Nonfarm, Manufacturing, and Trade Inven-
tories, Quarterly, 1947-61

Xv

271

273

274

280

284

290

293

316

320

323

326

329
335

348

362



Xvi

8-3

8-6

8-7

8-8

9-1

9-2

9-3

10-1

10-2

10-3
10-4

10-5
10-6
10-7
10-8

10-9

Tables

Regressions of Inventory Levels and Changes on Selected Vari-
ables, Total Inventories, Purchased Materials and Goods in
Process, and Finished-Goods Inventories, All Manufac-
turing and Major-Industry Groups, 1948-55 and 1948-60

Regressions for Inventory Investment by Stage of Fabrication,
Two Sectors of Canadian Manufacturing, Quarterly, 1955-
62

Timing of Selected Series at Turning Points in Manufacturers’
Investment in Purchased Materials, 1947-60

Regressions for Inventories, Outstanding Orders, and Total In-
ventories on Hand and on Order of Materials Purchased
from Manufacturers, Quarterly, 1954-66

Regressions for Investment in Materials Inventories, Outstand-
ing Orders, and Inventories on Hand and on Order, Quar-
terly, 1954-66 -

Regressions for Inventories, Outstanding Orders, and Inven-
tories on Hand and on Order of Materials, Based on Data in
Constant Dollars, Quarterly, 1954-66

Simple Correlations of Plant and Equipment Expenditures on
Each of Three Symptomatic Variables, 1949-61 and 1954~
61

Regressions of Business Expenditures on Plant, Equipment,
and Total Fixed Investment and Commitments Incurred
One to Four Quarters Earlier, 1953-65

Regressions of Fixed-Investment Expenditures on Commit-
ments, Based on Alternative Assumptions of Geometric and
Second-Order Distributed Lags, Quarterly, 1953-65

Plant and Equipment Expenditures, Various Periods, 1949-62
Simple Correlations on Selected Variables
Regressions for Quarterly Data
Regressions in Constant Dollars
Simple and Partial Correlation Coefficients for Regressions in
Constant Dollars

Investment Orders and Contracts, Various Periods, 1949-62
Simple Correlations with Selected Variables
Regressions for Quarterly Data
Regressions in Constant Dollars, One-Quarter Lags
Regressions in Constant Dollars, Based on Two- and Three-
Quarter Lags
Regressions for Plant and Equipment Expenditures in Constant
Dollars for Distributed-Lag Functions with Estimated
Commitments, 1949-62
Timing of Comprehensive Series on New Orders at Each Busi-
ness Cycle Turn, 1921-61

370

376

388

392

399

401

433

444

450

467
472
480
481
485
486
490

498

512

529



Tables Xvii

Value of Manufacturers’ New Orders
11-2 Timing at Each Business Cycle Turn, by Major Industries,

1948-61 531
11-3 Summary Measures of Timing at Business Cycle Peaks and
Troughs, by Major Industries, 1948-65 534
11-4 Timing at Each Business Cycle Turn, Nine Market Cate-
gories, 1954-61 538
11-5 Summary Measures of Timing at Business Cycle Peaks and
Troughs, Thirty Individual Industries or Products, Various
Periods, 1873-1957 542

11-6 Distribution by Percentage of Cyclical Turns Matching Busi-
ness Recessions and Revivals, Thirty Individual Industries

or Products, 1919-38 and 1948-57 550
11-7 Distribution of Timing of Individual Industries or Products at
Each Business Cycle Turn, 1919-38 and 1948-54 552

11-8 Distribution of Leads and Lags of Thirty Series at Business
Cycle Turns, by Type of Turn and Type of Manufacture,
1873-1957 554
11-9  Average Timing of New Orders, Shipments, and Production at
Business Cycle Turns, Twenty Individual Industries or
Products Classified by Type of Manufacture, Various Pe-
riods, 1919-54 556
11-10 Average Timing and Dispersion for Paired Series on New Or-
ders and Shipments at Each Business Cycle Turn, 1919-
38 561
11-11 Average Timing and Dispersion for Paired Series of New Orders
and Shipments at Each Business Cycle Turn, Major Manu-
facturing Industries and Divisions and Market Categories,

1948-61 564
11-12 Timing of Comprehensive Series on Unfilled Orders at Each
Business Cycle Turn, 1920-61 568
11-13 Timing of Value of Manufacturers’ Unfilled Orders at Each
Business Cycle Turn, by Major Industries, 1948~61 570
11-14 Timing of Value of Unfilled Orders at Each Business Cycle
Turn, Six Market Categories, 1954-61 574

11-15 Summary Measures of Timing of Unfilled Orders at Business
Cycle Peaks and Troughs, Sixteen Industries or Products,
Various Periods, 1904-61 576
11-16 Timing of Changes in Unfilled Orders at Each Business Cycle
Turn, Seven Major Durable Goods Industries, 1954-61 583
12-1 Typical Expansion Intervals and Average Cyclical Amplitudes
of New Orders, Shipments, and Production, Ten Com-
~ modities, 1919-38 596
12-2  Timing of Cumulated Diffusion Indexes and Aggregates of New
Orders and Production, All Manufacturing Industries,
1949-61 604



xviii

A-1

E-1

E-3

E-4

G-1

G-2

Tables

Basic Characteristics and Sources of Data for New and Un-
filled Orders, Shipments, Production, and Inventories
Response Rate in Reporting Shipments and Percentage of Re-
ported Shipments Accounted for by Companies Also Re-

porting Unfilled Orders, August and October 1962

Timing of Standard and Poor’s Indexes of Value of Manufac-
turers’ New Orders, 1949-58
At Turns in Corresponding Indexes of Shipments
At Each Business Cycle Turn
Timing of Standard and Poor’s Indexes of Value of Manufac-
turers’ Unfilled Orders at Each Business Cycle Turn, 1949-
58
Component Indexes and Weights Used in Calculating the Price
Deflators

Average Monthly Percentage Amplitudes and Related Measures
of the Irregular and Cyclical Components of New Orders,
Shipments, and Production, 1919-58

Selected Industries
Summary by Groups of Series

Timing of Value of New Orders, Thirty-one Industrial Subdivi-
sions of Manufacturing, 1948-61
At Turns in Shipments, by Business Cycle Turning Zones
At Each Business Cycle Turn
Summary Measures, at Business Cycle Turns
Summary Measures of Timing of Unfilled Orders at Business
Cycle Turns, Thirty Industrial Subdivisions of Manufac-
turing, 1948-61
Correlations Between New Orders and Shipments, Assuming
Various Lags, Durable Goods Industries, 1952-mid-1957
Distributed-Lag Regressions of Shipments on New Orders,
Eight Major Manufacturing Industries, 1948-58

652

666

678

680

681

684

688
691

694
702
706
710
720

124



2-1

2-2

2-3

2-4

2-5

2-6

3-1

3-2

3-3

3.4

3-5

3-6

4-1

4-3

5-1

Charts

Department of Commerce and Standard and Poor’s Estimates
of Total Advance Orders for Durable and Nondurable
Goods, 1949-58

Department of Commerce and McGraw-Hill Estimates of New
Orders for Nonelectrical Machinery, 1949-62

Gross and Net Domestic Orders, Metal-cutting Machine Tools,
1946-63

Cancellations of Domestic Orders for Metal-cutting Machine
Tools, Dollar Values and Ratios to Gross New Orders,
1946-63

New Orders and Cancellations, Woodworking Machinery,
1921-39

Selected Series on New Orders, Production, and Shipments,
Four Commodities, Various Periods, 1919-38

Value of Manufacturers’ New Orders and Shipments, All Manu-
facturing, Durable Goods Industries, and Nondurable
Goods Industries Reporting Unfilled Orders, 1947-65

Value of Manufacturers’ New Orders and Shipments, Seven
Major Durable Goods Industries, 1948-65

Value of Manufacturers’ New Orders and Shipments, Con-
sumer Goods, Equipment, and Materials, Ten Market Cate-
gories, 1953-65

Value of New Orders and Shipments for Two Components of
the Transportation Equipment Industry, 1949-61

New Orders and Shipments in Constant Dollars and Produc-
tion Indexes, All Manufacturing, Durable and Nondurable
Goods Industries, 1948-58

New Orders and Shipments in Constant Dollars and Produc-
tion Indexes, Ten Major Manufacturing Industries, 1948-
58

Value of New Orders and Shipments of Aircraft Manufacturers,
Quarterly, 1948-60

Defense Products: New Orders and Shipments, 1963-65, and
Obligations and Expenditures, 1950-62

New Orders and Shipments of Durable Manufactures and
Their Estimated ‘‘Civilian”” Components, Quarterly, 1950~
65

Regressions for Shipments of Durable Goods Industries and
Nonelectrical Machinery, Based on Three and Seven
Lagged Terms in New Orders, Monthly, 1947-65

Regressions for Shipments of Durable Goods Industries and
Nonelectrical Machinery, Based on Three Lagged Terms
in New Orders, Quarterly, 1947-65

32

34

35

38

40

45

73

74

86

89

96

98

156

168

171

192

197



XX

5-3

5-4

5-5

5-6

6-1

6-2

6-3

6-4

6-5

6-6

7-1

7-2

8-1

8-2

8-3

8-4

Charts

Regressions for Shipments of Durable Goods Industries and
Nonelectrical Machinery, Based on Geometric Lag Dis-
tribution, Quarterly, 1947-65

Regressions for Shipments of Nonelectrical Machinery, Based
on Geometric Lag Distribution, Monthly, 1953-65

Regressions for Shipments of Durable Goods Industries and
Nonelectrical Machinery, Based on Variable Lag Coeffi-
cients, Quarterly, 1947-65

Regressions for Shipments of Durable Goods Industries and
Nonelectrical Machinery, Based on Transformed Variables,
Quarterly, 1947-65

Unfilled Orders of U.S. Steel Corporation and Steel Ingot Pro-
duction, 1902-33

Indexes of Unfilled Orders and Manufacturing Production,
1920-33

Value of Manufacturers’ Unfilled Orders and Shipments, 1935-
44 and 1939-49

Value of Unfilled Orders and Ratios of Unfilled Orders to Ship-
ments, Total Manufacturing, Total Durable Goods Indus-
tries, and Nondurable Goods Industries Reporting Unfilled
Orders, 1947-65

Value of Unfilled Orders and Ratios of Unfilled Orders to Ship-
ments, Seven Major Durable Goods Industries, Quarterly,
1953-65

Value of Unfilled Orders and Ratios of Unfilled Orders to Ship-
ments, Seven Market Categories, Monthly, 1953-66

Two Estimates of Delivery Periods, Durable Goods Industries,
1947-65

Monthly Changes in Deflated Unfilled Orders (Backlogs) and
in Price Indexes, Nine Major Manufacturing Industries,
1948-58

Diffusion Indexes of Delivery Periods, Order Backlogs, and
Prices Paid, and Change in Manufacturers’ Unfilled Orders
and Prices, 1946-60

Cyclical Time-Paths of Sales, Orders Placed and Outstanding,
and Product Inventory in Eight Hypothetical Models

Vendor Performance, Purchasing Policy, Purchased-Materials
Investment, and Changes in Manufacturers’ Output, Un-
filled Orders, and Prices, 1946-61

Actual and Estimated Values of Inventories, Qutstanding Or-
ders, and Total Stocks on Hand and on Order of Materials
and Supplies, Quarterly, 1954-66

Unfilled Order Backlogs and Finished-Goods Inventories in
Current and Constant Prices, Durable and Nondurable
Goods Industries, 1948-61

205

207

230

239

247

250

252

258

259
264

283

308

331

346

386

395

405




9-1

9-2

9-3

9-5

9-6
9-7
9-8
10-1
10-2

10-3

10-4

12-1

12-2

12-3

Charts

Manufacturers’ New Orders for Machinery and Equipment and
Contracts for Plant Construction, 1949-61

Commitments and Expenditures for Plant and Equipment, Quar-
terly, 1953-65

Commitments and Expenditures for Producers’ Durable Equip-
ment and for Structures, Quarterly, 1953-65

Investment Orders and Contracts, Actual and Anticipated Busi-
ness Expenditures on Plant and Equipment, and New Capi-
tal Appropriations and Outlays by Manufacturing Com-
panies, 1948-61

Quarter-to-quarter Percentage Change in Investment Orders
and Contracts and in Actual and Anticipated Plant and
Equipment Expenditures, 1948-61

Regression Estimates for Business Equipment Expenditures
and Total Fixed Investment Outlays, Quarterly, 1953-65

Based on Two Lagged Commitment Terms
Based on Second-Order Distributed Lags
Regression Estimates for Business Total Fixed Investment Out-
lays, Based on Transformed Variables, Quarterly, 1954-65
Selected Series Used in Regression Analysis of Orders and Out-
lays for Capital Goods, Quarterly, 1948-61
Selected Series Relating to Investment in Constant Dollars,
Quarterly, 1949-62
Regressions of New Investment Orders and Contracts in Con-
stant Dollars on Final Sales, Capital Stock, Corporate
Profits, and Interest Rates, Quarterly, 1949-62
Regressions for Business Fixed-Investment Qutlays in Con-
stant Dollars, Based on Distributed Lags with Estimated
Commitments, Quarterly, 1949-62
Manufacturers’ New Orders, Three Estimates, 1920-62
Month-to-month Change in Manufacturers’ Unfilled Orders,
Durable Goods Industries, 1939-67
Quarter-to-quarter Change in Unfilled Orders of U.S. Steel Cor-
poration, 1902-33

Reference Cycle Patterns
Value of New Orders Received by Durable Goods Manufac-
turers, 1921-61
Average Patterns, New Orders and Production of Durable
Goods Manufacturers, 1921-38 and 1945-61
Manufacturers’ Unfilled Orders, Durable Goods Industries,
1945-61

XXi

420
422

425

427

440

446
454

458
471

477
496

513
527
580

584

591
592

593



XXii
12-4
12-5

12-6

12-7

12-8

12-9

12-10

12-11

12-12

12-13

12-14

12-15

12-16

12-17

B-1

F-1
F-2

Charts

Average Patterns, New Orders, Production, and Ship-
ments, Eleven Commodities, 1919-38

Unfilled Orders of U.S. Steel Corporation and in Steel Ingot
Production, 1904-33

Cumulated Percentage Expanding and Aggregative Series, New

Orders and Production, All Manufacturing Industries,
1948-62

Reference Cycle Patterns

Value of New Orders for Producers’ Durable Equipment and
of Commercial and Industrial Building Contracts, 1949-61
New Investment Orders and Contracts, Value of Capital
Goods Shipments and Business Construction Put in Place,
and Business Expenditures on Plant and Equipment, 1949-
61

Average Patterns, New Orders for Durable Goods, Value of
Commercial and Industrial Building Contracts, and Ex-
penditures on Plant and Equipment, 1921-27 and 1927-38

New Orders for Machine Tools, 1919~-38 and 1945-61

New Orders for Durable Goods and Corporate Profits After
Taxes, 1945-61

New Capital Appropriations, New Investment Orders and
Contracts, and Profits per Dollar of Sales, 1949-61 and
1954-61

New Orders Received and Expenditures on Plant and Equip-

ment, Seven Major Manufacturing Industries, 1948-61

Timing of Cycles in New Orders Compared with Cycles in New

Capital Appropriations and in Plant and Equipment Ex-
penditures, Seven Major Manufacturing Industries, 1953-
61

Diffusion Indexes of Capital Appropriations, New Orders for

Durable Goods, Corporate Profits, and Industrial Produc-
tion, 1948-67

Reference Cycle Patterns

New Orders and Shipments of Manufacturers of Materials,
Inventories of Purchased Materials, Bank Loans, and Bank
Interest Rates, 1949-61

Indexes of Vendor Performance and Buying Policy and
Changes in Unfilled Orders, 1949-61

Standard and Poor’s Indexes of Value of Manufacturers’ New

Orders and Shipments, Thirteen Major Industries, 1949-58

Export Orders and Exports, Nonelectrical Machinery, 1956-62
Gross and Net Export Orders and Export Shipments, Me¢tal-cut-

ting Machine Tools, 1946-63

594

599

603

606

609

612

614

617

621

624

628

630

633

636

671
714

716



Preface

THis book was developed from a study mainly concerned with the
characteristics of manufacturers’ new orders as a type of leading indi-
cator of general business changes.! Although limited in scope, this
work gave early recognition to the ‘‘dynamic and critical role of the
demands represented by the new order series.” Attempts to gain a
better understanding of this role led to a much more extensive and in-
tensive inquiry than was initially contemplated. Completion of the
book seemed near some time ago, but it was delayed by other work
and then by the consequent need to update the empirical contents of
the manuscript.

This study deals primarily with the cyclical aspects of selected
variables and their relationships. However, it also includes some
analysis that might be termed “structural,” for example, regression
estimates based on time series for different industries and types of
processes. It covers a rather wide ground: short-term order-produc-
tion sequences, relationships between delivery period and price
changes, investment commitments and expenditures, orders and inven-
tories, etc. This diversity reflects the diversity of orders, their struc-
ture, and their functions. The unifying element is also provided by
orders, an expression of effective demand that in one form or another
appears in each of the areas covered.

At the National Bureau, many individuals cooperate to produce a
book, in ways that make it proper to acknowledge their contributions
collectively; consequently, this report is truly “A Study by the Na-
tional Bureau of Economic Research.” Another institution to which I
owe thanks for the generous provision of time and assistance for re-
search is the Graduate School of Business of the University of Chi-
cago. I also wish to acknowledge the aid of a Ford Foundation faculty
research fellowship in 1963-64.

I am most indebted to Geoffrey H. Moore for his encouragement,
suggestions, and comments, which helped me in every stage of this

! A report on this phase of my work was published as *“The Timing of Manufacturers’ Orders Dur-

ing.Business Cycles,” in Geoffrey M. Moore, ed., Business Cycle Indicators, Vol. 1, Princeton
University Press for the National Bureau of Economic Research, 1961, Chap. 14.
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study. Rosanne Cole gave me helpful advice and supervised some
computations. An early version of parts of the manuscript benefited
from the criticisms of Millard Hastay, Ruth P. Mack, and Thomas M.
Stanback, Jr.; a later version, from a review by Ilse Mintz and Robert
Eisner. Valuable comments on Chapter 5 were made by Zvi Griliches.
Chapter 7 incorporates, with modifications, parts of an earlier paper of
mine,? which received useful comments from George Stigler and Jacob
Mincer, among others. Thanks are also due to Geoffrey H. Moore,
Charles B. Reeder, and Emilio G. Collado for their service and
valuable advice as members of the Board of Directors reading com-
mittee.

I am grateful to the following persons for aid in collecting and inter-
preting data on new and unfilled orders, shipments, and inventories:
Lawrence Bridge and Genevieve B. Wimsatt of the U.S. Department
of Commerce, Bureau of Economic Analysis; Julius Shiskin, Office of
Management and Budget; and Maxwell R. Conklin and Shirley Kallek
of the Bureau of the Census. They and others helped me to avoid some
errors but bear no responsibility for any remaining deficiencies.

Assistants to whom I am indebted for their able help with the statis-
tical work in its successive phases are: Nadeschda Bohsack, Moon-
Young Cha, Joan Chen, Gerald Childs, Paul Halpern, Leopold Kozie-
brodzki, Lee Severance, Dorothy Suchman, and Josephine Su. I wish
also to give credit to Maude Pech, Johanna Stern, and the late Sophie
Sakowitz for assistance in the detailed interpretation of the data; to
Joan Tron, Virginia Meltzer, and Ester Moskowitz for skillful and effi-
cient editing; and to H. Irving Forman for a clear and careful presen-
tation of the charts.

2 Unfilled Orders, Price Changes, and Business Fluctuations, QOccasional Paper 84, New York,
NBER, 1962 (reprinted from Review of Economics and Statistics, November 1962).
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