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

Volume Title: Seasonal Analysis of Economic Time Series

Volume Author/Editor: Arnold Zellner, ed.

Volume Publisher: NBER

Volume URL: http://www.nber.org/books/zell79-1

Publication Date: 1979

Chapter Title: Index

Chapter Author: Arnold Zellner

Chapter URL: http://www.nber.org/chapters/c4351

Chapter pages in book: (p. 480 - 484)



A

additivity/multiplicativity, 182, 185-86
adjustment

additive, 62
alternative procedures, 184, 402, 416-17
mixed, 59
multiplicative, 5, 27, 59, 62, 77-78
optimal,411, 412-14,419
over-, 261, 275-76
strike

impact on seasonal data, 475
modifying extremes, 29
opposition to, 30
problems of, 15
uniqueness of, 5, 30

trend, 30-31
See also seasonal adjustments.

aggregation
causal interactions and identities, 28
effect on forecasting, 435-3 7, 441
effect on model structure, 441
effect on parameter estimation, 437-39,
441

model structure, 433-35
problems of, 6, 27
sectoral, 42 1-24
temporal, 4 14-21, 433-35

Akaike,H., 298
Amemiya, T.

autocovariance, 435
estimation method, 308
regression models, 287
two-stage least squares, 289
univariate time series, 433

analysis
regression, 85
residual spectrum, 300
spectral, 64, 78
X-11 procedure, 48

Anderson, T. W., 324
law, 270

Andrews, D. F., 232
Arisley, C.F., 197
assessment

irregular, 239
trend, 239

Astrom, K. J., 300
Australian Statistical Office, 11
autoadjustment, 39-40
autoassociation, 224
autocorrelation, 253, 255-56, 259, 328, 440

importance, 250
measurement, 224
residual, 294
seasonal, 83
structure, 78

autoregressive integrated moving average
(ARIMA) processes, 243-44

definition, 87, 453
forecasting, 445
modifying extremes, 29
provisions,'(64
recommendations, 466
seasonality, 27 1-72
seasonal projections, 29
smoothing, 26
testing, 455, 476

INDEX

autoregressive moving average (ARMA)
processes, 298-300

B

Barnard, G. A., 337, 453
BarOn, R. R.

application of data analysis, 161-62
causation of seasonals, 33
event-conditioned subperiods, 169
predictive ability, 454
theory and practice, 453
view of adjustment, 159

Bayesian approaches, 28
BeaU, K., 102
Beaton, A. E., 232
Bell Laboratories, seasonal adjustment

(SABL)
abstract, 201
assessment, 240
comparison with X-l1, 203, 230
criticism of, 233
decomposition procedures, 210
first-trend smooth (FTS) 209-11
graphical displays 232
nonadditive model, 2 13-14
overview, 201-2
quadratic-linear seasonal stop (QLSS)

211-12
Berlin method

analysis of, 85-87
average duration-of-run, 64
comparisons, 71, 77-79
current analysis, 61
description, 61

Beveridge,W.H.,310
Biles, E., 451
Bloomfield, P., 453
Bongard,J., 60
boundaries, statistical, 51-52
Box, G. E. P.

identification, 470
interaction of theory and application,
452

multivariate seasonal analysis, 454
nonstationary series, 335
reduced forms, 474

Box-Jenkins method
adaptive techniques, 36, 40
analysis techniques, 380
application in seasonal adjustment, 59
application of seasonal filters, 42-44
constraints, 358
decomposition, 38, 162-63
description of, 8 1-82, 445
estimates, 289
forecasting, 78, 317, 435
identification, 245, 299
moving averages, 79
simplifying approximation, 324
temporal aggregation, 433
three-stage iterative procedure, 439
time series techniques, 366

boxplots
definition, 207
description, 214
monthly series, 223-34
value of, 2 37-38

Brewer, K. R. W., 59, 79, 81, 433, 435
British Central Statistical Office, 59
Brittain, J. A., 428
Broida, A., 99
Brown, A. A., 336
Brown,R.G.,310
Brunsman, H. C., 3
Bucy, R. S., 283
Burman, 3. P., method, 60-1

analysis, 85-87
comparisons, 62, 71
description, 60, 77-79
filter, 174-75
use by Bank of England, 59

Burns, A. F., 98
Buys, B., 59

C

calendar effect, 33
Census, Bureau of the

conference organization, 451
deseasorsalized data policy, 4
seasonal updating, 5, 11. 15
smoothing, 28
Univac I, 3-4, 97
See also X-11

Center for Advanced Study in the
Behavioral Sciences, 51

Central Planning Bureau (CPB) method
comparisons, 62, 71
description, 61, 77-79

change-of-scale effect, 41
Chatfield, C., 279
Chow, G. C., 283, 407
Cleveland, W. P.

filter technique application, 240
optimality of conditional expectation,

378, 380
smoothing weights, 317
variation, 163
X-l1, evaluation,48, 161, 316,453,475

Cleveland, W. S., 237
coefficient

correlation, 64
employed, 65, 67
unemployed, 66, 68

inequality, 64, 78
regression, 290

components
demand deposit, 260, 269
deterministic, 240, 250
estimated, 323
irregular, 5, 70, 73, 226-28
low-frequency, 38
seasonal, 212, 220-2 1, 224, 226-27,

230, 277, 314
comprehension, 2 37-38
governmental control, 39
mechanical procedures vs. causal
explanation, 85

removal, 26, 38-39
review of analysis and structural
models, 44
prediction (SCP), 212
stability , 64
unpredictability, 34

stochastic, 26, 271

481



482 INDEX—Continued

components—continued
time domain, 145-S 8
trend, 247

Consumer Price Index (CPfl, 252-54, 265,
317, 318, 381, 386, 388

Cooley,T.F.,284
criterion autoregressive transfer (CAT)

function, 343-44
crosscorrelations, 328

D

Dagum, F., 102,465,453
DAINTIES, 61
Daly, D. J., 97
Daly, 1., 98
data

deseasonalized, risks of, 4
historical, 414
recent, 414
seasonal

difficulties in presentation, 15
need for availability, 38-39
use by economists, 361

Davidson-Fletcher-Power algorithm, 285
decomposition, 318

explanation, 166-69
seasonal series problems, 37-38
SABL procedures, 205-7, 209-13
validity of, 238-40

deposits, demand, 258-60, 269
Dent, W., 324
deviations, standard, 253-54
detrending, 247-49
Deutsche Bundesbank, 59
Deutsches Institut fur Wirtschafts-
forschung (DIW), 59

DeVos, A. F., 60
Dhrymes, P. 5., 370
differencing, series, 247
dimple problem, 51, 78, 164, 454
dips, 51,454
Dunn, D. M., 237, 453
Dunsmuir, W. 324
durable series, 327-28, 330
duration of run, average, 64
Durbin, J.

mixed seasonal models, 189-91, 193-95,
213, 281,453,468

model testing, 310
seasonal adjustment aims, 233
stable seasonal factors, 475

Durbin-Murphy method, 174-75
Dutch Central Planning Bureau method,

59, 85-8 7

E

Eaily,J., 139
Eckler, R., 98
Economic Advisers, Council of, 98
economic series

nonseasonal changes in, 452
seasonal patterns in, 452
seasonal vs. nonseasonal, 34

effects
event-conditioned, 145-58
periodic, 145-58
systematic, 145-58

Eisenhower, D. D., 98
employment

data, 440 Department of, 59
U.S., 443-44

Engle, R. F.
estimation of seasonal models, 298, 303
Kalman filter, 306

Engle, R. F—continued
maximum likelihood estimates, 287
multivariate seasonal analysis, 454
residual spectrum analysis, 300

equations, final
summary, 376

error
composite term, 282
See also final equations, mean square
error

Espasa, A., 287
estimates, 291, 323, 34 3-44, 382, 390
Box-Jenkins, 289
comparison, 290
iterated, 292
maximum-likelihood, 324
estimation

joint, 352-53
parameter, 4,411,437,39,441
seasonal components, 400
simultaneous equation, 28

estimators, 286, 289
European Economic Communities (EEC)
method

analysis, 59, 61, 85-87
comparison, 62, 77-79
description, 60

eventual forecast function (EFF), 79, 81
expectation, 33-34
exports, 8
extraction principle, minimal, 251, 454
extremes, 71, 73, 77-78

F

factors
deterministic, 26
projected, 11, 15
seasonal, 10, 12, 13

direct and implied, 9
isolation of, 30
multiplicative model, S
revision, 31, 100
stability, 465-66
standard errors, 26 1-22
updating problems, 11

trading-day, 5,9, 11,28
Falkner,H.D., 3
Fama,E.F.,381
Farley, D., 93
Fair, H. T., 4, 239
Fase, M.M.G., 62, 64,93
Federal fiscal cycle, 15
Federal Open Market Committee (FOMC),
403,464

Federal Reserve board, 3, 99 375
Federal Reserve Bulletin, 258
Federal Reserve System, 59, 402, 464
filter

Burman, 174-75
Kalman, 281, 283-84, 306, 308
preserving
principle, 248
seasonal adjustment, 79
symmetric, 242
weights, 257, 260
Weiner, 283

final equations (F F's)
analysis, 375-380
derivations, 294-96
univariate models, 474
use in structural analysis, 369-70, 372

first-trend smooth (FTS), 209-11
fiscal cycle, federal, 15
Fisher equation, 373-4
fit, multivariate, 327

forecasting, 330-40
adjusted vs, unadjusted data 163-64
effect of aggregation-435-37, 441
errors in, 78
evaluation problems, 47

forms
additive, 27
reducad, 474

Fourier transformation, 194,420, 421,426
Fraser, D. C., 284
frequency-domain methods, 412-13
Fnedman,M., 51, 189
Fromm,G. 97,451,452
Fry, E. R., 62, 402
Fuller, W. A., 287, 308
full-information-maximum-likelihood
(FIML), 285-86

function
forecast, 314
generating, 334
log likelihood, 303
transfer, 370, 376, 390, 394-96

analysis of, 374-75, 388-89
derivations of, 394-96

G

Galton, Sir Francis, 162
Garfield, F., 99
Gaussian assumptions, 284
Gauss-Newton method, 285
Gestalt psychologists, 224
Geweke, J.

efficiency of optimal procedures, 43 1-32
frequency-domain methods, 472
multivariate seasonal analysis, 454
theorem, 4 28-29

Gilbert, Sir W. S., 193
Godfrey, M. D., 41-43, 59
Gonedes, N. J., 163
Granger, C. W. J.

composite forecasting, 164
dimple problem, 164
property S, 472
seasonal adjustment, ideal properties

analysis, objectives of, 452
seasonal models, 286, 288
spectrum approach, 50
statistical modeling approach, 453

graphical displays, 20 7-9, 232
Grenander, U., 299
Grether, D.M., 47-48
Grether-Nerlove model

advantages of, 281
defining characteristic of seasonal, 282
estimation of unobserved components,

283
mean square errors, 415
optimal adjustment procedures, 411
overadjustment, 261
seasonal adjustment approach, 28 1-82
simulation approach, 239
stochastic components, 348
white noise, 36

Grether-Nerlove variable, 416, 421, 426
growth

exponential, 247
rates, 4 02-4

H

Hannan, F. J.
autoregressive moving average

(ARMA) models, 310
efficient estimator, 289



INDEX—Continued 483

Hannan, E. J.—continucd
estimation of structural coefficients, 446
maximum likelihood estimates, 324
regression model estimating, 287, 308
stationary linear processes, 261
stochastic model, 348

Hansen, M., 98
Haugh, L. D., 42
Henderson

curve, 475
method, 87
moving average, 91

Hendry, D. F., 353
Hilimer, S.C.

filter expansion, 463
forecasting models, 472, 474
interaction of research, 452
Maximum likelihood estimates, 324
minimum extraction principle, 454
seasonal model, 320
underidentified models, 282

Holt, C. C., 310
housing starts, 7, 8, 254-55, 266, 417, 423
Howrey, E. P., 308
Humphrey , H. H., 102

I

idempotency, 102
identities, 31-2
imports, 8
Index of Industrial Production (lIP), 381,

384
indicators, stability, 70, 93
interest rates, Treasury bills, 387
International Statistics Institute (ISI), 457

J

Jacobian term, 285
Jenkins, G. M.

adaptive model techniques, 36, 40
decomposition, 38
time series, 335

Joint Economic Committee (JEC), 99,
101, 102

Jorgenson, D. W., 370,411

K

Kallek, S.
conference organization, 97, 102, 451
instability in seasonals, 28
seasonal adjustment history, 26
seasonal adjustment objectives, 29, 452
seasonal adjustment research, 455
trading-day factors, 28
trading-day variation, 475
trend-cycle components, 29-30

Kalman,R.E.,283
filter, 283

problems with, 306, 308
seasonal extraction, 28 1-84

Karreman,H.,41-3,59
KendaU,M.G., 71
Kenny, P. B.

mixed seasonal method, 189, 191
search procedure, 468

Klein, L., 452, 475
Kmenta, J., 370
Knight, M. M., 451
Koning, J., 62, 64

seasonal adjustment analysis, 453, 468
seasonal factor stability, 465
simultaneous tests, 78
X-l1 ARIMA, 464

Labor Statistics, Bureau of, (BLS)
additive procedure change, 178, 189
adjustment method, 101
model selection, 62
public relations, 99
revised seasonal adjustment, 42-43
seasonal factors policy, 15
seasonality method, 59
seasonal updating, 11

Laffer, A. B., 164
Laurent expansions, 420
Layng,J., 101
leakage, 233
lemmas, 50-51,470
linear-multiple regression analysis, 19
Little. A. D., 336
Liu, 1. C., 455
Liviatan, N., 289
Ljung, G., 324
log

manufacturing shipments, 202, 217-19,
222-23, 229

money supply, 202, 2 17-18, 225-26, 228
logging, series, 247

McLeod, 1., 337
Macaulay F.R., 4, 59
Maddison, A., 97
manufacturer's

new orders, 9
shipments, 8, 204, 228

See also log manufacturing
shipments.

Marks, E., 98
Mason, J.M., 370
MATOP software package, 71
matrices

covariance, 250
spectral density, 424

Mauchly, J., 98
maximum-likelihood,

See estimates and methods.
Mayr,0., 311
mean

absolute revisions. 83
correction, seasonal, 461

mean-squared prediction error (MSPE), 298
mean square error (MSE)

predictions, 278
ratios, 419 -

See also root mean
Mehra, R.K., 284
Mendershausen, H., 59
Mesnage, M., 60
method

adjusted, 368
autoadjustment, 39-40
Berlin, see listing.
Durbin-murphy, 174-75
Dutch Central-Planning Bureau, 59,

85-8 7
frequency domain, 412-13, 472
I (Census), 4, 97-98, 269, 294
ratio-to-moving-average, 3, 31, 59, 242
SABL, see Bell Laboratories.
II (Census), 4
unadjusted, 367
See also seasonal adjustment.

Meyer, R.F., 310
minimal extraction principle, 251, 454
minimum, lowest, 463

model
additive, 5, 77-78, 304-5
aggregation effect on structure, 441
distributed lag, 358
econometric, linear-dynamic, 360-70
error, 85
estimated multivariate, 328, 330
IV, 294
Grether.Nerlove, see listing.
mixed, 7 7-78
monetary, 394-96
monthly

forecasting efficiency, 441
identification, 439
parameter estimation, 439-41

nonadditive 313-14
1, 294, 385
parameters, 25 1-52, 272
quarterly, 439-4 1
regression, 433-35
St. Louis, 455
seasonal,

causal variables, 281-83
comparison, 37
forms, 35-37
identification of. 245-47

stochastic, 316
structure, 433-35
structural, 338
synthetic, 3, 38
underidentified, 282
univariate, 330, 382, 474

modeling
causal, 454
econometric
analysis, 37 3-80
characteristics of approach, 398-99
comments upon, 407
formulation, 373-74
methods of analyzing, 366-73
problems with, 246
use of seasonally adjusted data, 454-55

money
stock series, 62

monthly cyclical dominance (MCD), ii, 19, 78
Montmarquette, C., 433
Moore,G.H., 101
MORARD, 78-79
movements, month-to-month, 9
moving-amplitude method, 59
moving average, 3

procedures, 102, 243-44
multiple time series (MTS), linear, 369
Muridlak, Y., 433
Murphy, M. J., 173, 213, 233, 453
Muth, iF., 310, 373

N

National Bureau of Economic Research
(NBER), 3, 4, 78, 97, 98, 101

National Institute of Health, 98
Nederlandsche Bank, De (Dutch Central
Bank), 468

negative serial correlation properties, 28

Nelder-Mead procedure, 337
Nelson, C.R., 285, 286, 381
Nerlove, M.

adjustment methods study, 4 1-43
criterion, 415, 421-22
kalman filtering, 283
optimal adjustnient procedure. 47-48
overadjustment, 261
property S defmition, 35
simulation approach, 239
stochastic models, 281, 348

I

M



484 INDEX—Continued

Nerlove, M.—continued
structural models, 402
white noise, 36

Newbold, P., 42, 44, 164
nonlinear least squares (NLLS), 446
normalized pattern (PSN), 77
nonstationanty, homogenous, 247

0

optimization, nonlinear, 285
ordinary least squares (OLS), 28
Organization for European Cooperation

and Development (OECD), 4, 5, 97, 476
orthogonality, 102
overadjustment, see adjustment.

P

Pagan, A.
composite error term, 282
kalman filtering, 281, 283, 288
log likelihood function, 303
nonlinear optimization, 285
seasonal components estimation, 400

Pagano, M., 339
Palm. F.

causal econometric modeling, 454
linear multiple time series, 366, 369
posterior odds ratios, 380
transfer functions, 370
vector ARMA process, 350

Parzen, E., 108, 453
pattern, seasonal, 59
percentage

change, average-absolute month-to-
month, 63-64

Persons, W.M., 3
phenomena,

periodic, 246
seasonal, 452

Pierce, D.A.
deterministic and stochastic seasonality,

274, 453
dimple problem, 454
overadjustment, 275-76
property 4, 42
seasonal mean correction, 461
transfer function, 370
underidentifled models, 282
X-l variant, 270

Plosser, C.l.
ARIMA results, 453-4
multivariate time series, 398-400
structural approach, 402, 403, 405
structural modeling, 455
unadjusted data, 164

plots
connected, 215
diagnostic, 208
interpretive, 208
parallel, 223, 225
seasonal amplitude, 222
spectrum, 224
vertical line, 215

Potter, i.E., 284
prediction efficiency (PEFF), 299
principal

extraction, minimal, 251, 454
filter-preserving, 248
superposition, 86

procedures
deterministic, 245
model-based, 322
Nelder-Mead, 337
resistant, 232

property
S, 35, 50, 472
sum-preserving, 246

Prothero, DL, 279
Proxmire, Sen. W., 102

Q

quardratic-linear seasonal stop (QLSS),
21 1-12, 220

Quenouille, M.H., 310, 350, 369, 433

R

random walk, 278
rank test, wilcoxon-signed, 87, 91-2
Ranson, R.D., 164
rational distributed lag equations
(RDL), 370, 375

ratio
posterior odds, 380
seasonal-irregular (SI), 27, 129
tests, likelihood, 380

ratio-to-moving-average method, 3, 31,
59,242

Reader, C., 4
regression

analysis, 85
linear-multiple, 19

coefficients, 290
log parabolic, 129
method, 59, 242, 244-45
polynomial, 232
techniques, 4, 39

residual, 168, 327, 354
autocorrelation of, 294
regression, 250
seasonal, 223, 225
trading-day variation, 19

resistance, 232
Roberts, H.V., 163, 456
Robinson, P.M., 445
robustness, 232
root mean square error (RMSE), 73
Rosenberg's algorithm, 286
Rosenblatt, H.M., 4, 43, 239, 299
Rowley, H.C.R., 351
Royal Statistical Society, 337
R-squaxed values, 216

S

Sargent, 1., 456
Sarris, A.H., 284
Scale preservatIon, 86
Schweppe, F.C., 284
SEABIRD, 60, 61
Seasonal adjustment

aggregates, 8
assessment, 239
alternative, 184
composition effect, 411
computerized, 3
filter, 79
housing starts, 7
least squares strategy, 429
mean square errors in, 418
methods of

comparisons, 62-il
general applicability, 102
historical development, 59
ideal propertIes, 41-42,47
need for simplicity, 102
research, 59-62
review, 39-41

model-based approach, 319-20

seasonal adjustment—continued
models, 242
monetary base, 383
objectives, 15-16, 29, 30,233, 242,411
optimal, 243

problems, 233, 235
possible errors, 4

public relations aspects, 100-1
relation to business cycle, 40-41
reporting, 165-66
testing for applicable model, 175-83

seasonal adjustment-Bell Laboratories
(SABL), see Bell Laboratories.

seasonal-irregular ratios (SI), 27
seasonality

causes of, 33-35
definitions,

Census Bureau, 5
Granger, 35
Kallek, 15

deterministic, 244-45 249-50
econometric approach, 16, 365, 402
influence on economic agents, 26
policy problems, 452
residual, 78
stochastic'

adjustment, 25 1-52
approach, 274-75
moving average procedures, 243-44
tests of, 252

time series data, 370-1
structural models analysis, 371-3
variables Interaction, 347

seasonal smooth (SS), 211-2
seasonal trend smooth and removal
(STSR), 212, 220

series, see specific listing.
Shiskin, J.

computerized seasonal adjustment, 3
economy, spring 1961, 31
Method I development, 4
Method II variants, 476
seasonal analysis progress, 451
trend-cycle removal, 30
X-I1 ARIMA, 453

Sims, C.A.
analytical approach, 454
dimple problem, 454
parameter estimation, 411
relating pairs of adjusted series, 43
seasonal analysis objectives, 452
statistical model approach, 361-62
temporal aggregetion, 433

simulation approach, 239
Slutsky-Yule effect, 64, 475
smoothing

difficulty, 11
methods, 77
optimal, 300-1
procedures, 315-19
results, 204
SABL process, 215, 220
SABL variations, 213

Spectrum, 224, 276-277
Spivey, W.A., 197
stability

indicators, 70,93
revision, 428
seasonal, 469

Statistical Office of the European
Communities (SOEC), 60

Statistches Bundesamt, 59
Statistics, Bureau of, 61
Statistics Canada X-1 1

analysis, 85-87
comparisons, 59, 62, 465
description, 60, 89-92

Steering Committee, 97, 451, 457



INDEX—Continued 485

Stephenson, l.A., 4, 239
St. Louis model, 455
Stuart, A., 71
sum-preserving property, 246
superposition principle, 86
Surveys, 252
Swamy, P.A.V.B., 261

I
Taylor, L. 283
Telser, L.G., 433, 435
terminal periods, 11, 15,28
Terpenning, l.J., 237, 453
Theil, H., 433
Thomas, W., 99
Thompson, H.E., 239
Tiao, G.C.

Consumer Price Index, 317
decomposition, 239
identification, 470,474
monthly variability, 237
multivariate analysis, 454
regression models, 433,435
research interaction, 452-53
SABL procedures, 240
stochastic models, 316
underidentified models, 282
unexplained variation, 163
X-1 1 procedure analysis, 48

time
historical developments, 3 10-15
Linear multiple, 366, 369
models, 324-3 1
purposes and methods, 108-11
seasonal analysis

multivariate, 349-50
univariate, 34748

spectrum, 276
univariate, 380-88

timing decisions, 33
Tinbergen, J., 59
Tinsley, P.A., 261
tourist arrivals, 114-34
toll revenues, square-root, 226-27
trading-day

factors, 5,9,11,28
variation, 475

resudual, 19
transfer functions multi-input (MITF),

370, 372
transformation, 279

Fourier, 194,420-21,426
linear, 86
power, 203-5

Treasury bills
interest rates, 387
yield, 387

trend
adjustment 30-31
assessment, 239
component, 247
cycle

effects, 24
factor, 5

leakage, 239
removal
smooth (TS) 224, 230

SABL, 211-13
Trivedi,P.K.,351
truncations, successive (MOTARD), 78-79

Tukey, J.W.
dimple problem, 454
displaying data, 224
polynomial regression, 232
residual seasonality, 78

t-values, 63

U

unconditional mean-squared error (UMSE),
299

unconditional sum of squared residuals
(SSE), 299

unemployment, 99-1 00, 184-85, 257, 323
Canadian, 181
Dutch, 180
Great Britian, 176
Irish Republic, 181
rate, 256. 267,-68
series, 173-83, 185-86
United States, 142, 176-77, 179,
254-58

Unit circle, 314
Univac I, 4, 98
unobserved components autoregressive-
moving average models (UCARIMA),
282, 284-87

V

Values
extreme, 72
r-squared, 216
starting (OLS), 297
t-, 63

Van Peski, N., 197
Variable, 354

causal, 304-5
exogenous, 287-9 3
Grether-Nerlove, 416,421,426

variability, 215
variance, 64

between-month, 69
Solution, minimum, 320
time 86

variation
total in series, 26
trading-day, 475
See also trading-day.

Velleman, P., 53
Voiqenant, A.F., 62, 64
Von Neumann test, 78

w

Wald, A., 59, 193, 195, 310
method, 61

Wall, K.D., 284
WalEs, K.F.

distributed lag models, 358
dynamic relationships, 365
mixed models, 453
multivariate seasonal anslysis, 454
parameter estimations, 411
relating pairs of adjusted series, 43
statistical model approach, 36 1-62

Wall Street Journal, 165
Watt,J., 311
Watts,D.F., 308
weather conditions, 4-5, 33

Wecker, W.E.
dimple problem, 78, 454
minimum extraction principle, 271
seasonal analyses uses, 455

Wei, W.S., 433, 435, 445-46
Weights

seasonal, 322
trend, 322

white noise, 36
Whittle, D., 283
Whittle, P.,261, 324, 337
Wholesale Price Index, 101
Wiener, N., 283

filter, 283
Wilcoxon-signed rank test, 87,91-92
Winters, P.R., 310
Wrobleski, W.J., 197
Wu, R.Y., 433, 435, 437

x

X-1 variant, 270
X-3, method ii, 4, 476
X-9, method 11, 476
X-10, method II, 476
X-1l ARIMA method, 71, 87, 102, 137,

453, 464
X-1 I seasonal adjustment program from

the Bureau of the Census, 20-5
X-1 1 variant of Census method II

analysis of, 85-7, 114-19, 126-28
assumptions of, 28
comparisons of, 59, 62, 71, 77-9, 89,

203, 4.76
description of, 60
equating sums, 101
flexible regression methods, 246
graphical comparison with SABL, 230
history of, 97-99
improvement proposals, 107-42
iterative nature of, 31, 475
modification techniques, 26
negative serial correlation
properties, 28
options of, 4-5
seasonal adjustment advances, 3
seasonal adjustment procedure, 18-25,

90-91
terminal periods, 28
weaknesses of, 27
See also Bell Laboratories, seasonal

adjustment (SABL).

yields, 287
Young, A., 91, 475
Yule, G.U., 310

Y

z

Zaycoff, R., 59
Zeller, S., 93
Zeilner, A.

distributed lag models, 433
linear-multiple time series, 366, 369
multivariate models, 164
organization of conference, 457

U, S. GOVERNMENT PRCqTING OFFICE: 1979 0 - 286-722


