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Abramovitz, Moses, 80, 194, 202, 267
Acceleration principle, 251, 340-3
Aggregate economic activity (see business activ-

ity, general; also aggregate transactions)
Aggregate transactions, 20, 82
Agriculture 40, 42-3, 66, 97, 204, 362, 408, 413,

503-5, 550
American Institute of Steel Construction, 548
American Iron and Steel Institute. 547
American Railway Association, 546
American Telephone and Telegraph Company,

271, 545
A. T. and T. index of business activity (see also

business activity, indexes of), 98, 101, 106, 136,
403, 455, 545; also Ch. 7

American Zinc Institute, 549
Amplitude

of business cycles (see business cycles)
of long cycles, 418-20
of reference cycles

effects of smoothing on, 358
effects of trend elimination on, 294-8
in annual data, 266-7
method of measuring, 174.5
ratio to amplitude of specific cycles, 174.5
secular changes in, 399
stability of, 480-2
structural changes in, 409

of specific cycles
amplitude of erratic movements compared

with, 153
before and after 1914, 406-8
compared with reference-cycle amplitude,

174-5, 482
dependence on unit of data, 137-8
difficulties of measuring, 137-41, 326-7, 363-5
during Kitchin's major cycles. 451, 454
during long building cycles, 418-21, 425.6
during long cycles marked off by severe de-

pressions, 458-6 1
during long waves in wholesale prices, 433,

436
during Schumpeter's 'Juglar cycles', 444-5
effect of smoothing on, 326-35, 339-40, 360,

362
effect of trend elimination on, 135.6, 280-92,

300-1, 304

Amplitude—Cent.:
influence of extreme items on, 493-6, 502-3
influence of time unit on, 204-7, 217-9, 229-

45, 256-9, 261
measurements of, in seven test series, 518-28
method of measuring, 27-8. 131-41. 460-1
on positive and inverted basis, 135-6, 287-9
secular changes in, 385-93, 397-8, 400
structural changes in, 406-8
variability of, 299-301, 361-2, 375-6, 380,

467-8, 482-9, 491-5, 497, 502-3
Amplittide ratio (see seasonal variations)
Anderson, Oskar, 362
Annals (see business annals)
Annual cycles (see annual data)
Annual data (see also calendar-year data; fiscal-

year data)
absence of erratic movements in, 261
amplitude of, 229-41, 259, 261
bias of amplitude of, 243-5
conformity measures of, 265-7
corresponding and noncorresponding cycles in,

232-9, 243-9
cyclical phases skipped by, 217-9, 258-9
deficiency for cyclical analysis, 65-6, 202; also

Ch.6
different forms of, 252-61
directions of movement in, 210-6, 251-2
duration of, 220-3
effect on reference-cycle patterns, 263-5, 267-8
effect on specific-cycle patterns, 215-6, 219-20,

246-52, 256, 260
effect on timing of specific cycles. 223-9
effect of trend elimination on, 302-8
'extra' cycles in, 216, 237-8
method of analyzing, 197-202, 228-9
number of specific cycles in. 2 15-20
patterns adjusted for variation in amplitude

and duration. 251. 253
'precision effect' oF, 220-5
reference chronology derived from, 261-3, 440
secular component of, 245-6
specific-cycle turns in. 204-9, 216, 224-9, 254-7
'twisting effect' of, 220-5

Appelbaum, Cicely, 80
Arithmetic mean (see averages)
Artificial series, 318-21, 333-5, 549-50
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552 INDEX

Average deviations
effect of smoothing on, 361-2
effect of trend elimination on, 300
use and interpretation of, 33-4, 380-1, 480, 497,

503-6
Averages (see also average deviations; positional

means; seasonal variations)
as a tool in analysis of cyclical behavior, 14,

33.4, 380-3, 491
as representatives of cyclical behavior, Ch. 10,

11, 12
causal interpretation of, 503-6
effects on cyclical patterns of different methods

of computing, 497-501
influence of extreme items on, 46, 491-503
twelve-month moving. 46, 253, 311, 332
weighted snd unweighted, 28-9, 138-5, 143-4,

150-1, 330. 342, 381
Axe, E. W., 107-9, 545
Axe.Houghton index of trade and industrial

activity (see also business activity, indexes of),
98,101,108-9,545

Ayres' index of business activity (see also busi-
ness activity, indexes of), 98, 101, 108, 403, 545

Ayres, Leonard P., 107-9, 455, 545

Babson Statistical Organization, 544, 546
Babson's index of the physical volume of busi-

ness, 73
Bank clearings

in seven cities outside N. Y. City, 108, 110-1;
also Gb. 7

New York City, 98, 101, 823, 325, 547
outside N. Y. City, 92, 98, 101, 324-5, 544-6
outside N. V. City. deflated. 98, 101, 210, 518,

524, 529. 534, 537-9, 545; also Ch. 6-12
total. 75, 98, 101, 545

Bank debits outside N.Y. City, 84. 86, 88, 541
Bankruptcies (see business failures)
Barger. Harold, 73
Bassie, V. Lewis, 541
Bias (see also annual data; smoothing)

in marking off specific cycles. 66
in measuring leads or lags, 117, 120
in measuring secular trend, 29. 143, 335-6
of amplitude of short phases. 331

Bituminous coal production. 59-63; also Ch. 5
Board of Governors of the Federal Reserve

System (see also Federal Reserve Board), 75,
540, 542-3

Board of Trade, Great Britain, 63
Bond prices (see corporate bond prices)
Bond yields (see corporate bond yields; railroad

bond yields)
Bonds traded, N.Y. Stock Exchange, 93, 98, 101,

545, 547
Bratt, Elmer C., 108, 110
Building construction (see construction)
Building materials, wholesale prices. 98, 101, 546
Building plans filed, Manhattan, 98, 101, 230-1,

546

Bulletin 57, National Bureau of Economic Re-
search, 414

Bulletin 61, National Bureau of Economic Re-
search, 16, 82, 87, 96, 107. 140, 458, 474

Bulletin 69, National Bureau of Economic Re-
search, 57, 89. 128

Bullock, C. J., 108-9
Bureau of Agricultural Economics, 548, 550
Bureau of Foreign and Domestic Commerce,

540-2, 546
Bureau of Labor Statistics, 69-70, 74, 91, 97, 139,

432, 541-3, 546-7, 549
Bureau of Mines, 25. 59, 61, 548
Bureau of the Census, 544, 548
Burns, Arthur F., 16, 57, 95, 382, 414, 428,

431

Business activity, general, 1, 5-6, 16, 71-6, 82-8,
89. 94-5, 98, 101

Business activity, indexes of (see also AT. and T.;
Axe.Houghton; Ayres; Babson; Frickey; Pitts.
burgh; Snyder)
amplitudes of expansions and contractions in,

106, 402-8, 455
as criteria of business cydes. 11. 75, 108, 455.

462
reference expansions and contractions, sum-

mary of movements in, 98, 101
Business annals, 4, 10, 18. 24, 76. 108, 403-6
Business cycles (see also conformity; duration;

long cycles; reference cycles; war cycles)
amplitude of, 7-8, 90, 106-7, 382, 402-3. 408,

425, 444, 448-64, 468, 474
before and after 1914, 406.12
chronologies oF, 78-81, 107-14, 464-5, 510.5
continuity of, 3, 7-8. 66, 70-1, 81, 89.90. 107
criteria for dating. 24, 71-7, 80, 82-3, 87, 89-91,

95
cyclical changes in, 882-3; also Ch. 11
data needed for understanding, 5-8, 18-21,

41-3, 506-8
definition of, 3.8, 17. 71, 76. 81, 96, 488
difficulties in dating, 81-94
diffusion of, 96-107, 111, 261-2
duration of (see duration)
during Kitchin's major cycles. 448-54
during long building cycles, 418-27
during long cycles marked off by severe depres-

sions, 455-64
during long waves in wholesale prices. 431-40
during Mills' economic stages. 403-6
during Schumpeter's 'Juglar cycles', 440.8
during Wardwell's major cycles, 428-31
inductive verification of hypotheses of. 8-10
influence of random factors on, 466-74, 491-2.

505-6
international relationship of, 18-9
irregular features of, 466-79
limitations of techniques for analyzing. 40-1,

64.6. 81-94. 126, 137-8, 160. 174-5, 183. 193-7.
215-7, 926-7, 347.9

number analyzed, 19, 21, 78-9
reference dates of (see reference dates)
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Business cycles—Coot.;
secular changes in, 382-406, 412-7
severe depressions of, 106-7, 455, 458, 460,

462-4
stable features of, 474-91
structural changes in, 382-3, 406-17
symbols used in observing,
timing sequences in. 6, 11-3, 16, 23. 38-9, 68.

70, 77, 88-9, 98, 125-8, 223-7, 276-9, 323-5
Business failures

liabilities of, 92, 98, 101, 544, 548
number of, 85, 88-9 98, 101. 543, 548

Calendar-year data, 205-8, 253-62, 267-8
Calendar-year reference dates (see reference

dates)
Call money rates, 98, 101.156,158,169,173,521-2,

527, 532-3. 555-9, 547; also Ch. 6, 8-12
Calves slaughtered, 119, 121, 548
Chain store sales, index of, 84, 86.88, 195,541
Change per month (see amplitude; expansion

and contraction; reference-cycle patterns;
specific-cycle patterns)

Charts of cyclical patterns, sample, 34-5, 154-8,
168-9. 171-3

Chemicals and drugs, wholesale prices, 98, 101,
547

Chicago Board of Trade, 541
Clark, Cohn, 73
Clearings (see bank clearings)
Clearings index of business (see Snyder's clear-

ings index of business)
Cleveland Trust Company (see Ayres' index of

business activity)
Coefficient of correlation (see correlation meas-

ures; rank correlation)
Coke production, 59, 119, 121, 186,548; also Ch. 2
Cole, Arthur H., 108.9, 432
Commercial and industrial building permits

(see construction)
Commercial paper rates, 75-6, 85, 88-9, 92, 98,

101, 325, 454, 543-4, 548
Commodity prices, 20, 75, 82, 84, 88-9, 91-2, 94,

97-8, 101, 325, 431-40. 538, 541, 543, 546, 547,
549

Common stock prices, index of 'all', 92, 98, 101,
544, 547

Common stock prices, index of industrial, 85, 88,
543

Cone, Frederick M., 75
Conformity, 31-3, 100. 104, 117, 123,176-97,265-7,

296-9, 357-61, 399-400, 409
Conformity index

computation of, 179-82, 184, 186-91, 200-1
effect of smoothing on, 356-61
effect of trend elimination on, 296-9, 304
influence of time unit on, 265-7
interpretation of, 183, 191-7

Construction (see also building materials; build-
ing plans). 19-20, 82, 85, 88, 92, 140, 414-6,
418-27, 507-8. 543-4

Consumer expenditures, index of, 87
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Consumers' goods. index of production of, 84.
86, 88-9, 542

Continuity of business cycles (see business cycles)
Contraction (see expansion and contraction)
Contraction index (see conformity index)
Copper, wholesale price. N. Y. City. 98, 101, 547
Cornell University, Agricultural Experiment

Station, 432
Corporate bond prices. 8L 88.9, 543
Corporate bond yields, 85. 88-9, 543
Corporate capital issues, new, 85, 88-9, 543
Corporate capital issues, refunding included, 92.

544
Correlation measures, 48-9, 51-5, 127, 185, 186,

236-7, 329, 389-91, 395-6, 402, 485, 488
Corresponding and noncorresponding cycles (see

also specific-cycle measures), 237-41, 244-5
Corresponding specific-cycle turns (see specific-

cycle turns)
Cost of living, index of, 84, 88-9, 541
Cotton consumption, 93, 544
Cotton stocks at mills, 119, 121. 548
Cowlea, Alfred, 3rd, 544, 547
Crises. 107, 268, 3 14-5, 323-4, 382-3. 442, 448-64,

468
Crop output, indexes of (see also agriculture),

503-4, 550
Cusped cycles. 318-21, 330,334-5,344-7,549-50
Cycle base (see reference-cycle measures, method

of computing; specific-cycle measures, method
of computing)

Cycle of experience, 57-40
Cyclical bias (see bias)
Cyclical diffusion, 66-71, 96-107, III, 261-2
Cyclical graduation (see Macaulay's graduation;

smoothing)
Cyclical measures (see also amplitude; aversges;

conformity; conformity index; duration; ref-
ence-cycle measures; specific-cycle measures;
timing)
computation of. Ch. 2,5
cydical changes in, Ch. 11
effect of dubious cycles on. 363-7
effect of smoothing on, Ch. 8
effect of trend adjustment on, Ch, 7
in brief periods, 229-30, 239-40, 322-4, 326.

329-31, 385, 394-5, 397, 399, 401, 485-7, 497,
502

influence of time unit on, Ch, 6
sample charts of, 34-5, 154-8, 168-9, 171-3
sample tables of, 26-32, 129, 133, 142, 145, 147,

150, 161, 167, 177, 190, 192-3
secular changes in, Ch. 10
skewness in distribution of. 502-3
stability of relations among, 474-91
variability of, 299-303, 361-2, 370.80; also

Ch. 12
Cyclical patterns (see reference-cycle patterns;

special nineteen-point pattern; specific-cycle
patterns)

Cyclical timing (see timing)
Cyclical turns (see pealcl and troughs)
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Dairy products, milk used in factory production
of, 66-7, 540

Demand deposits of member banks, net, 85, 88.
543

Department of Buildings, Borough of Manhat-
tan, 546

Department of Commerce. 87
Department store sales, index of, 44-5, 84, 86, 88,

540
Deposits activity (see Snyder's index of deposits

activity)
Depression (see also expansion and contraction)

4, 7, 106-7, 455-64
Diffusion (see business cycles; cyclical diffusion;

specific cycles)
Dodge, F. W., Corporation, 543-4
Drescher, Leo, 550
Durable consumers' goods (see consumers' goods)
Durable manufactures, indexes of

man-hours worked, 84, 86, 88-9, 542
payrolls, 84, 86, 88-9, 542
production, 84, 86, 88-9, 542

Durable producers' goods (see producers' goods)
Durable railroad goods, index of orders of,

414-6, 550
Duration

of business cycles
before and after 1914, 406-12
during Kitchin's major cydes, 451, 454
during long building cycles, 425-7
during long cycles msrked off by severe de-

pressions, 458, 462.3
during long waves in wholesale prices, 483,

437.40
during Mills' economic stages, 403-6
during Schumpecefs 'Juglar cydes, 440-5
frequency distribution of, 441, 490
in four countries, 78-9, 371-2, 401-2, 412, 441
limits of length of, 3, 7-8, 87, 89-90
secular changes in, 401-6, 412-3
structural changes in, 406, 412-3
variability of, 371-2, 401.2, 412, 441, 490

of long cycles, 382-3, 418-20, 422, 431.2, 442,
449, 458

of specific cydes
before and after 1914, 406-8
compared with duration of business cycles,

26-7, 129-30, 485, 488
during Kitchin's major cycles, 451, 454
during long building cycles, 418-22, 425-7
during long cycles marked off by severe de-

pressions, 462-3
during long waves in wholesale prices, 436-8
during Schumpeter's 'Juglar cycles', 445
effect of dubious cycle on, 363-4
effect of smoothing on, 314, 322-6, 329-31,

360, 862
effect of trend elimination on, 279-80, 290-2,

300-1, 304
influence of extreme items on averages of,

493-4, 502

Duration—Cont,:
influence of time unit on, 204-8, 217-23, 231,

235, 256, 258-9, 261
measurements of, in seven test series, 518-28
minimum length of, 57-8
secular changes in, 384-93, 897-8, 400, 414
structural changes in, 406-7
variability of, 800-2, 361-2, 375-6, 467-8,

482-8, 490, 492-7, 502-3
Dyeing and finishing textile plants, employment

and payrolls in, 138-9

Eckler, A. Ross, 107-9, 462
Electric power production, 84, 86, 88, 541; also

Gb. 7
Employment (see also manufacturing)

factory, indexes of, 68-70, 74, 91, 93, 138-9, 544
in three countries, 90-1
nonagricultural, 74, 84, 86, 88-9, 408, 541

Erratic movements (see also smoothing)
annual data and, 216-7, 261
difficulties in distinguishing cyclical from, 7-8,

58-9, 61-5, 87, 90
method of measuring, 151-4
plan of treating, 27, 33-4, 39, 41, 57-65, 132,

134-5, 138, 148, 151, 153-4; also Ch. 8
Expansion and contraction (see also husiness

cycles; reference cydes; reference-cyde pat-
terns; specific cycles; specific-cycle patterns)
of business cycles

amplitude of, 106, 403
conformity to, 81-3, 176-80, 186-9, 296-7
diffusion of, 100-7
direction of movements of time series in,

96-105
duration of, 78-9, 107-8, 113, 401, 412, 425-6,

433, 437-8, 445, 451, 462-3
rate of change during, 30-2, 167, 176-8,

189-90, 192-3, 296-7
of specific cycles

amplitude of, 27, 133, 256, 258-9, 397, 407,
419-21, 425-7, 433, 436, 445, 451, 458-62,
464, 467, 486, 488, 493-4, 502

duration of, 26, 129, 221-3, 256, 258-9, 823-5,
330, 397, 407-19, 421, 426, 429, 481, 433,
436, 445, 451, 463, 467, 486, 488, 493-4, 502

Expansion index (see conformity index)
Exports, total, 85, 88-9,91-2,98, 101, 156, 158, 169,

173, 542, 546
'Extra' cycles, 118, 139-40, 216-7, 238, 314-5, 363-7,

450
Extreme items (see averages)

Factory employment (see employment)
Factory payrolls, N. Y. State, index of, 92, 544
Federal Power Commission, 271
Federal Reserve Bank of New York, index of pro-

duction, 74-5, 84, 86, 88-9, 542
Federal Reserve Board (see also industrial pro.

duction)
index of consumer expenditures, 87
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Federal Reserve Board—Cont.:
index of department store sales, 44-5, 84, 86,

88, 540
index of freight car loadings, 84, 86, 88, 541
index of production of minerals. 84, 86, 88, 542

Federal Reserve System, effect of, on interest
rates, 352-5, 395, 417

Fiscal-year data, 207, 254-61, 267-8
Fiscal-year reference dates (see reference dates)
Fisher, R. A., 391-2. 550
Food and kindred products, manufacturing em-

ployment, 68-70
Foreign trade (see also exports), 20, 82, 98, 101
Foster, W. T., 544
France

duration of business cycles in, 78, 262, 371,
401, 404-5, 412, 437-42

long waves in wholesale prices in, 431-2
number of series analyzed, 20
reference dates for, 78 113, 513-4
time series available for, 73-6, 81-2, 94

Frank, Isaiah, 80, 111
Freight car loadings, index of, 84, 86, 88, 541
Freight car orders (see orders)
Freight ton-miles, 44-5, 93, 98, 101, 415-6, 540,

544, 546, 550
Frickey, Edwin, 38, 95, 108, 110-3, 271, 545
Frickey's 'standard pattern', 111-5
Friedman, Milton, 131, 384, 482
Frisbee, Ira N., 419
Fuel and lighting, wholesale prices, 98, 101, 547
Full-cycle index (see conformity index)

Garvy, George, 80, 431
Gayer, Arthur D., 452
Germany

duration of business cycles in, 79, 262, 371-2,
401-2, 404-5, 412, 437-41

long waves in wholesale prices in, 431-2
number of series analyzed, 20
reference dates for, 79, 113, 515
time series available for, 73-6, 81-2
war cycles in, 90-4

Gilbert, Donald W., 107-9, 111
Gold imports, net, by United States from United

Kingdom, 63, 66
Graduation (see Macaulay'a graduation;

smoothing)
Great Britain

duration of business cycles in, 79, 262, 571-2,
401, 404-5, 412, 437-42, 458, 463

Kitchin's major cycles in, 449-50
long waves in wholesale prices in, 431-2
number of series analyzed, 20
reference dates for, 79, 5 12-3
severe depressions in, 455
time series available [or, 73-6, 81-2
war cycles in, 904

Harvard University Committee for Research in
the Social Sciences, ill

Hettinger, A. J., 544

Hides and leather products, wholesale prices, 98,
101, 547

Hoffmann, W., 91
Houghton, Ruth, 107-9
Housefurnishing goods, wholesale prices, 98,

101, 547
Hubbard, Joseph B., 107-9
Hultgren, Thor, 100

Imports total, 85, 88, 92, 98, 101, 542, 546
Income, net operating, U. S. Steel Corporation,

92, 544
Income payments, index of total, 80, 84, 86-9, 541
Income, personal, 20, 82
Incomplete cycles, treatment of, 130, 137, 141.

147-8, 162
Index numbers, limitations of, 11, 73-6
Industrial activity (see A. T. and T.; Axe-

Houghton: Ayres; Babson; business activity;
Frickey.; industrial production; Pittsburgh;
Snyder)

Industrial common stock prices (see common
stock prices, index of industrial)

Industrial production, indexes of
Federal Reserve Bank of New York, 74-5, 84,

86, 88-9, 542
Federal Reserve Board, 45. 73-5, 82-4, 80-9, 540
Persons' index of production and trade, 98,

101, 108, 110, 403, 545
Standard Statistics Company, 73, 75-84, 86,

88, 542
Industrialization

Islills' stages of, 403-6
secular changes in, 413-4

Institut für Konjunkturforschung, 91, 440
Inter-cycle trend (see secular trend)
Interest rates (see also call money rates; com-

mercial paper rates; corporate bond yields;
Federal Reserve System; ninety-day money
rates; railroad bond yields), 20, 75-6, 82, 117-8,
433

Interpolation, use of, in analysis. 149-50, 249-51
Interstate Commerce Commission, 416, 540-1,

546
Intra-cycle trend (see secular trend)
Inventories

held by manufacturers, 85, 88-9, 115, 543
number of series on, 20, 82

Inverse conformity (see conformity)
Inverted cycles (see reference cycles; specific

cycles)
Investment goods, orders for (see construction;

orders)
Iron, steel and their products, manufacturing

employment. 68-9
Irregular movements (see erratic movements)
Irregular series (see also conformity), 116, 188

Jacobs, Alfred, 432
Jerome, H.. 91
Jevons, W. Stanley, 482
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Juglar. Clement, 442
Juglar cycles, 440-8, 462

Keynes, J. M., 85
Kitchin cycles, 440-1, 444, 448-54
Kitchin, Joseph. 108-9. 382. 449, 454
Kondratieff cycles (see also long cycles). 428.

431-2, 440, 448
Kondratieff, Nikolai D., 382, 431
Kuznets, Simon, 48, 72, 80, 382, 414, 428

Lead, pig. wholesale price, N. City, 98, 101,
547

Leads and lags (see timing)
Leather, manufacturing employment, 68-70
Lewis, Edward E., 205
Loans, reporting member banks, 85, 88-9, 543
Locomotives, orders for (see orders)
Long cycles (see also amplitude: business cycles:

duration; reference-cycle measures, cyclical
changes in; specific-cycle measures, cyclical
changes in)
as deviations from trends, 427-31
as triplets of business cycles, 440-8, 539
chronologies of, 107, 422, 428-9, 431-2, 440-1,

448-9. 454-5, 458, 462, 464-5
considered in analyzing specific cycles, 57, 465
in building, 418-27, 537
in wholesale prices, 431-40, 538
marked off by booms, 448-54, 539
marked off by severe depressions, 455-64, 539
short-term trends in, 438-40

Lumber and allied products, manufacturing
employment, 68-9

Lynn, Fred, 91

Macaulay, Frederick R., 210, 271, 312. 325, 330,
433, 543-4, 548

Macaulay's graduation, 550; also Ch. 8
Machinery industry, manufacturing employ-

ment. 68-9
Mack, Ruth P., 322
Major cycles (see long cycles)
Man-hours, indexes of (see also durable manu-

factures: nondurable manufactures), 74, 84,
86, 88-9, 542

Manufactured goods, index of orders for (see
orders)

Manufacturing (see also consumers' goods; dur-
able manufactures; industrial production;
nondurable manufactures: producers' goods)
employment in. 68-70, 74, 91. 93, 138-9, 544
hourly earnings in, 84. 88-9, 542
man-hours worked in, 84. 86, 88-9, 542
payrolls in, 84, 86, 88-9, 92, 138-9, 542, 544
production in, 84, 86, 88-9, 91, 93, 98, 101.

541-2, 544
Marx, Karl. 382
Massachusetts, Department of Labor and In-

dustries, 91
Median (see positional means)
Merchandising (see also department store sales;

grclers; retail sales), 20. 82

Metals and metal products, wholesale prices. 98,
101. 546

Micoleau, H. L., 109
Milk used in factory production, 66-7, 540
Mills, Frederick C,, 403-6
Minerals, index of production of, 84, 86, 88, 542
Ministry of Labour, 91, 137
Ministry of Munitions, 91
Mitchell. Wesley 3, 7, 9, 11, 14, 16, 18, 21,

22, 43, 46, 57, 89. 94, 107, 204, 268, 270. 323.
382. 414, 453, 438, 442, 462, 502

Money and banking, 20, 82
Money and security markets. 98, 101
Monthly data compared with annual (see

annual data)
Monthly reference dates (see reference dates)
Moore. Geoffrey H., 80, 91, 157, 183, 229, 550
Moving average (see averages; seasonal varia-

tions; smoothing)
Moving seasonal index (see seasonal variations)

National Industrial Conference Board, 74, 541,
543

National Labor Relations Board, 61
Neutral series, 116, 188, 196
New York State, Chamber of Commerce, 547
New York State, Department of Labor, 544
New York State, Transit Commission, 540
New York Stock Exchange (see bonds traded;

call money rates: ninety-day money rates;
shares traded; common stock prices; railroad
stock prices)

Nine-point pattern (see reference'cycle pat.
terns; specific-cycle patterns)

Nineteen.point pattern, 347-9, 357
Ninety-day money rates, 98, 101, 325, 548
Nonagricultural employment (see employment)
Noncorresponding cycles (see corresponding aisd

noncorresponding cycles)
Nondurable consumers' goods (see consumers'

goods)
Nondurable manufactures, indexes of

man-hours worked, 84, 86, 88, 542
payrolls. 84, 86, 88-9, 542
production, 84, 86. 88-9, 542

Nondurable producers' goods (see producers'
goods)

Oak flooring production. 93, 544
Orders, for

durable railroad goods, 414.6, 550
freight cars, 98, 101, 519, 525, 530.1, 534, 557-9.

546: also Ch. 9-12
investment goods. 98, 101
locomotives, 98, 100.1. 546
manufactured goods, 85, 88. 543
passenger cars, 98, 101, 546
structural steel, 63, 119-21. 123-5, 548

Paper and printing, manufacturing employ-
ment, 68.70

Partington, John E., 372, 474, 492, 550
Passenger cars (see also orders), 91, 93. 5-44

Passenger.m
Patterns (se

ence-cycle
cial ninet
terns)
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Passenger-miles. railway, 67, 541
Patterns (see Frickey's 'standard pattern'; refer.

ence-cycle patterns; seasonal variations; spe-
cial nineteen-point pattern; specific-cycle pat.
terns)

Payrolls, indexes of (see also durable manufac-
tures; manufacturing; nondurable manufac-
tures), 84, 86, 88-9, 92, 138-9, 542, 544

Peaks and troughs (see also reference dates;
specific-cyde turns; timing)
dating of, 148; also Ch. 4
effect of trend elimination on, 276-9, 301-2,

304
effect of smoothing on, 312-26
influence of time Unit on, 209, 213, 224-5, 227.

229-33, 254-5, 257
in long cycles, 422, 428-9, 431-2, 440-1, 448-9,

454-5, 458, 462, 464-5
Pearson, Frank A., 417, 432, 546
Persons, Warren M., 56, 107-8, 110, 455, 544-5
Persons' index of production and trade, 98,

101, 108, 110, 403. 545
Petroleum output. Appalachian field, 119-21,

124-5. 548
Phases, short

effect of, on averages, 151, 381, 491-503
effect of smoothing On, 322-4, 326, 329-31
influence of time unit on. 204-23, 251, 262-5
method of measuring, 132, 148-9

Pig iron production, 93, 98, 101, 136, 156, 158,
168-70, 178, 518-9. 524-5. 529-30, 534, 537-9,
544, 546; also Ch, 6-12

Pig iron, wholesale price. 98, 101, 156, 158,
168-70, 173, 467-8, 547, 549

Pittsburgh index of business, 98, 101, 545
Portland cement production, 93, 544
Positional means (see also averages), 46, 493-503
Positive conformity (see conformity)
Positive and inverted treatment of cycles (see

reference cycles; specific cycles)
Postal receipts, 156. 158. 168-9, 173. 177, 179,

182, 549
Post Office Department, 549
Prices (see commodity prices; common stock

prices; corporate bond prices; railroad stock
prices)

Producers' goods, index of production of, 84,
86, 88-9, 542

Production (see also industrial production;
manufacturing), 19-20, 82. 84, 86, 88-91, 93,
98-9, 101

Profits and losses (see also business failures; in-
come, net operating), 20, 82

Prosperity (see also expansion and contraction),
4. 7

Quarterly reference dates (see reference dates)
Quarterly data (see also time series)

employ, amplitude of, 232.8, 237. 241-5
comparison of, with monthly and annual,

Ch. 6
conformity measures of, 265-6

Quarterly
duration of specific cycles in, 222-3
method of analyzing, 197-202, 229
number of specific cydes in, 222
reference-cycle patterns of, 261-4
secular component in, 245-6
specific-cycle patterns of, 246-50
specific-cycle turns in, 209
timing of specific-cycle turns in, 225-9

Railroad (see also freight ton-miles; orders;
passenger-miles)
bond yields, index of, 98, 101, 136, 156, 158,

168-9, 173, 186, 190, 192-3, 325, 522-3, 528,
553, 536-9, 548; also Ch. 6-7, 9-12

construction, 38-9, 140, 414-6
stock prices, index of, 98, 101, 520. 526, 531.

533, 537-9. 5-17; also Ch, 6, 8-12
traffic and investment, 414-6, 550

Random factor, 27, 38, 49, 52, 318, 320-2, 334,
466-7, 480, 491-2, 495-6, 503-5

Random movements (see also erratic move-
ments), Ch, 3, 8, 12

Random series (see also artificial series; smooth-
ing), 318-21. 334, 549-50

Range
of cyclical measures, 375-6, 380
of seasonal index, 50

Rank correlation, 236-7, 329, 402, 485, 488
Rate of change (see amplitude; expansion and

contraction; reference-cycle patterns; specific-
cycle patterns)

Recession (see business cycles; expansion and
contraction)

Reference chronology (see reference dates)
Reference contraction (see expansion and con-

traction)
Reference cycles (see also business cycles; refer-

ence-cycle measures: reference elates)
division of, into nine stages. 29-51, 161. 163.

5 10-5

inverted treatment of, 162, 166, 180-3, 188-95,
196-7, 450, 453, 474-9, 534-6

Reference-cycle measures (see also amplitude:
conformity indexes; duration; expansion and
contraction; reference-cycle patterns; timing)
cyclical changes in, 422, 424-5, 429-33, 435, 444,

447.8, 450, 453, 457-8, 464-5
effect of smoothing on, 349-62, 367-9
effect of trend adjustment on, 294-300, 304-5.

307-9
influence of extreme items on. 497, 499, 501
influence of time unit on, 261-9
method of computing

for monthly data. 29-33, 160-97
for quarterly and annual data, 200-2

sample charts of, 34-5, 168-9, 171-3
sample tables of, 30-2, 161, 167. 177, 190, 192-3
secular changes in, 393-401, 414-7
structural changes in, 406-9, 411-3, 416-7
variability of. 375-7. 379-81, 468-82, 484-91,

497,499,501; alaoCh. 10.11

prices. 98,

540

6. 88, 542

6, 18, 21.
270, 323,
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Reference-cycle patterns (see also reference
cycles)
before and after 1914, 411
during Kitchen's major cycles, 450, 453-4
during long building cycles, 422, 424-5
during long cycles marked off by severe de-

pressions, 457.8
during long waves in wholesale prices, 432-3,

435

during Schumpecer's 'Juglar cycles', 444, 447-8
during Wardwell's major cycles, 429-31
effect of smoothing on, 349-57
effect of trend adjustment on, 294-5, 299.300,

307.8
influence of extreme items on, 491 -503
influence of time unit on, 262-5. 267-8
measurements of, in seven test series, 529-36
method of computing

for monthly data, 29-30, 160-70
for quarterly and annual data, 200, 202

rates of change from stage to stage of, 30-1,
167-70

relation between specific-cycle patterns and,
170-6

sample charts of, 34-5, 168-9, 171-3
sample tables of, 30, 161, 190
secular changes in, 393-8, 415-7
special nineteen-point. 347-9. 357
variability of, 370-80, 466-82, 484-91, 506

Reference dates (see also business annals; busi-
ness cycles, chronologies of)
as aids in studying timing sequences, 12-3, 120,

125-7

dependability of, 94-114, 464-5
derivation of, 24, 71-7
difficulties in setting, 81.94, 113
duration of business cycles derived from, 78.9
monthly as standard in setting quarterly and

annual, 80.1, 261-2
schedule of, for four countries, 76.81

Reference expansion (see expansion and con-
traction)

Reference patterns (see reference-cycle patterns)
Retail sales, index of, 84, 86.8, 541
Revival (see business cycles; expansion and con-

traction)
Richter, Hans, 432
Riggleman, John R., 419, 422
Rogers, C. L., 543
Rostow, Walt, 80

Sample charts of cyclical patterns, 34-5, 154-8,
168-9, 171-3

Sample tables of reference-cycle measures, 30-2,
161, 167, 177, 190, 192-3

Sample tables of specific-cycle measures, 26-30,
129, 133, 142, 145, 147, 150

Sasuly, Max, 343
Sauerbeck-Ssatist index of wholesale prices, 432
Savings sod investments, 20, 82
Schumann, C. G. w., 406

Schumpeter, Joseph A., 39, 383, 431, 440-2, 444-8,
455, 462

Schwartz, David, 109
Seasonal variations

amplitude of, 40, 48-50
definition of, 44
difficulties in eliminating, 40, 44, 47, 49-50,

57-8, 61-2, 64
elimination of, prior to cyclical analysis, 36,

40, 44-6
equality condition in elimination of, 49-51,

55-4
methods of computing indexes of, 46-9, 51-5
methods of eliminating, 49-50

Secular bias (see bias)
Secular changes in cyclical behavior, 301-2; also

Ch. 10
Secular trend (see also amplitude; duration; ref-

erence-cycle patterns; specific-cycle patterns)
character of, in six test series, 27 1-3
effect of elimination of, on

number of specific cycles, 37-8, 273-6
reference-cycle measures, 294-9
specific-cycle measures, 273-94, 300-5
variability of cyclical measures, 299-302

effect of smoothing on measures of. 335-6
inter- and intra-cycle, 28, 56, 141-4, 245, 283-4,

295, 309, 414
methods of measuring, 28-9, 37-9, 141-4
methods of removing, 271, 276, 278
plan of treating, 12, 36-43, 307, 309
presence of, in

business cycles, 401-3, 415-7
reference-cycle measures, 393-401, 412-6
specific-cycle measures, 301-2, 384-93, 412-6

sample tables of measures of, 28, 142
step-wise elimination of, 39, 131, 135, 141-2,

283-4
time unit and, 245-6, 259-60, 302-8

Security markets, 20, 82
Severe depressions, 106-7, 455, 458, 460, 462-4
Shares traded, N, Y. Stock Exchange, 63, 93, 98,

101, 122-3, 156, 158, 169, 173, 521, 526-7, 531-2,
535, 537-9, 545, 547-8; also Ch. 6, 9-12

Shiskin, Julius, 46, 80, 216
Shoes, wholesale price of men's, 67. 541
Silberling, Norman J., 432
Sine-shaped cycles, 126, 251, 294, 318-9, 321, 330,

334-5. 340-6, 549-50
Single-date series (see also annual data), 260-1
Skewness (see cyclical measures)
Smith, W. B., 109
Smoothing (see also artificial series; erratic

movements; Macaulay's graduation; special
nineteen-point pattern)
dubious cycles caused by, 65, 314-5, 361-2
effect of, or.

number of specific cycles, 3 12-6, 363-7
reference-cycle measures, 549-61
specific-cycle measures. 316-49
variability of cyclical measures. 561-2
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Smoothing—Cont.:
methods of, 311, 317-9, 332, 343-4, 361-2, 368
rounding bias of, 331, 343-4, 347-8

Snedecor, George W., 392
Snyder, Carl, 75, 98, 101, 108, 546
Snyder's clearings index of business, 98, 101, 108,

546
Snyder's index of composite wages, 92,543
Snyder's index of deposits activity. 98, 101, 546
Snyder's index of general prices, 98, 101, 546
Special nineteen-point pattern. 347-9, 357
Specific cycles (see also specific-cycle measures)

correspondence to business cydes. 117, 129-30,
376-7, 482

dating of, 56-66, 88-9, 148, 215-6, 276.9
definition of, 11-2, 24-6
diffusion of, 66-71
division of into nine stages, 29, 144-9, 151, 199
inverted treatment of, 115-9, 125, 130, 133,

135-7, 143-5, 147-8, 150, 250, 282-3, 286, 288,
436, 450-2, 454, 459, 524-8

uncertainties in identifying, 61, 363-7
Specific-cycle measures (see also amplitude; du-

ration; expansion and contraction; secular
trend; specific-cycle patterns; specific-cycle
turns; timing)
cyclical changes in, 420-7, 432-7, 444-8, 450-4,

456, 458-65
effect of smoothing on, 312-49, 361-9
effect of trend adjustment on, 273-94, 299-309
for corresponding cycles in

monthly and annual data, 225, 228, 232-4,
236-8, 241-3, 248

monthly and quarterly data, 225, 228,
232-4, 237, 242-3

raw and smoothed data, 316-49.
trend-adjusted and unadjusted data, 277-81,

285-6, 288-9, 291
influence of extreme items on, 491-503
influence of time unit on, 204-61, 268-9, 302-6
method of computing

for monthly data, 24-30, 115-60
for quarterly and annual data, 197-200, 202

sample charts of. 84-5, 154-8 -
sample tables of, 26-50, 124, 129, 153, 142, 145,

147, 150
secular changes in, 300-2, 384-93,396-401,412-6
structural changes in, 406-10, 412-3, 416-7
variability of, 299-302, 361-2, 372,375-81,467-8,

482-503; also Ch. 10, II
Specific-cycle patterns (see also specific cycles)

adjustment of, to show vsriation in rates of
change, 157-60, 251-3

before and after 1914, 410
during Kitchirs's major cycles, 450, 452
during long building cycles, 422-3, 425
during long cycles marked off by severe de-

pressions, 456, 458
during long waves in wholesale prices, 484
during Schumpeter's 'Juglar cydes', 444, 446
effect of dubious cycle on, 365-7
effect of smoothing on, 336-49
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Specific-cycle patterns—Coot.:
effect of trend adjustment on, 292-4, 300, 305-6
influence of extreme items on, 497-8, 500
influence of time unit on, 246-52
interpolation of standings in, 148-50, 249.51
intra-cycle trend in, 28, 36, 141-2, 283-4, 414
inverted treatment of. 147-8. 452, 524-8
measurements of, in seven test series, 518-28
method of computing

for monthly data, 29-30, 144-60
for quarterly and annual data, 199-200

of artificial series, 342-7
rates of change from stage to stage of, 30-1,

149-51, 157-9
relation between reference'cycle patterns and,

170-6

sample charts of, 34-5, 154-8
sample tables of, 29, 145, 147
special nineteen-point, 347-9
variability of, 362, 377-8, 497-8, 500; also Ch.

10, 11
Specific-cycle turns (see also peaks and troughs;

timing)
criteria of con-respondence to reference turns,

117-20, 127
dating of, 24, 56-66, 68-70, 73-5, 88-9, 119, 148
effects of smoothing on, 312-26
effects of trend elimination on, 272, 275-9
influence of time Unit On, 204-10, 216, 224-5,

227-8, 232-3, 254-5, 257
relation to dating of reference cycles, 12-3, 58,

70-7, 80-90, 125-6
Standard and Poor's Corporation. 543
Standard Statistics Company, index of industrial

production, 73, 75, 84, 86, 88, 542
Statistical significance (see also variance ratios),

389-93, 397-8, 400-1, 412
Statiscique Gdndrale, 94, 432, 440
Steel billets, wholesale price, Pittsburgh, 98, 101,

547
Stock prices (see common stock prices; railroad

stock prices)
Stock trading (see shares traded)
Stone, clay and glass products, manufacturing

employment, 68-70
Structural changes, 382-3, 406-17
Structural steel, orders for (see orders)
Sugar meltings, 156, 158, 168.9, 178, 549
Sulphuric acid, wholesale price, 67, 541

Testing of hypotheses (see business cycles; statis-
tical significance)

Textiles, manufacturing employment. 68-70
Textiles, wholesale prices, 98, 101, 547
Thomas, Dorothy Swaine, 455
Thorp, Willard L., 10, 18, 24, 76, 108, 403-6
Time series

as records of economic activities, 10-1, 13, 16-7,
22, 77

customary techniques of analyzing, 4, 36.8, 46,
107, 127, 186

number analyzed, 19-21, 81.2
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Time unit (see annual data; calendar-year data;
fiscal-year data; quarterly data; reference-
cycle measures; specific-cycle measures)

Timing (see also annual data; quarterly data)
effect of smoothing on, 316-25
effect of trend elimination on, 276-9, 301-2,304
influence of extreme items on, 493-6
influence of time unit on, 198, 223-50, 259,

261

methods of measuring, 12, 26-7. 116-29, 168-70,
185-98, 201, 266, 357

of 46 series, 97-100
of seven test series, 529-33
sample tables of measures of, 26, 124, 129
secular changes in, 398-400
sequences. in business cycles, 6, 11-3, 16, 23,

38-9, 68-70, 77, 88-9, 98, 125-8, 223-7, 276-9,
323-5

structural changes in, 406, 409
variability of, 376, 467, 487-90

Tin, pig, wholesale price, N. City. 98, 101, 547
Tinbergen, J., 204
Tintner, Gerhard, 362
Tobacco industry, manufacturing employment,

68-70
Ton-miles (see freight ton-miles)
Transit rides, N. Y, City, 66-7, 5
Transportation, 19-20, 82
Transportation equipment industry, manufac-

turing employment, 68-9
Trend (see secular trend)
Trend cycles, 382, 428
Triangular cycles, 318-9, 321, 534-5, 343-5, 550
Troughs (see peaks and troughs)
Truck production, 91, 93, 545
Turning points (see peaks and troughs: refer-

ence dates; specific-cycle turns; timing)
Turning zones, 70,95

Unemployment, World War 1,90-1,94
United States

duration of business cydes in, 78, 262, 371-2,
401-2, 404-5, 412, 437-42, 451, 458, 463, 516

number of series analyzed, 20
reference dates for, 78, 107-13, 510-1
time series available for, 73-6, 81-2, 97

University of Illinois, Bureau of Business Re-
search. 271

University of Pittsburgh, Bureau of Business
Research, 545

Variance analysis, technique of, 391-2
Variance ratios, 391-3, 396-402, 405-9, 412, 425-6,

433, 436-8, 445, 451, 454, 459-60, 462-3, 485,489
Veblen, Thorstein, 382

Wagenfuhr, RoIf, 91
Wages (see income, personal; Snyder's index of

composite wages)
Wallis, W. Allen, 146, 183, 550
War cycles, 90-4, 429
War Production Board. 541
Wardwell, Charles A. R., 382, 428, 455
Wardwell's major cycles, 382, 428-31
Warren, George F., 417, 432, 546
Wheat freight rates, Chicago to New York, 67,

541

Wholesale prices (see commodity prices)
Jan 390

Wohlstetter, Albert, 80, 91
World War I (see war cycles)

Yates, F., 392, 550
Yule, G. Udny, 51

Zinc, slab, wholesale price, N. Y. City, 98, 101,
122-3. 547

Zinc stocks at refineries, 147, 156, 158, 166, 168-9,
173, 178-9. 548
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