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I. HISTORY OF CENSUS SEASONAL ADJUSTMENT METHODS

There are various and sundry methods for seasonally
adjusting economic time series, all of which are based on the
premise that seasonal fluctuations can be measured in an
original series (O) and separated from trend, cyclical,
trading-day, and irregular fluctuations. The seasonal com-
ponent (S) is defined as the intrayear pattern of variation which
is repeated constantly or in an evolving fashion from year to
year, The trend-cycle component (C) includes the long-term
trend and the business cycle. The trading-day component
(TD) consists of variations which are attributed to the com-
position of the calendar. The irregular component (I) is
composed of residual variations, such as the sudden impact
of some political events, the effect of strikes, unseasonable
weather conditions, reporting and sampling errors, etc. The
seasonally adjusted series (CI) consists of the trend-cycle
and irregular components. Experience has indicated that the
seasonal, trend-cycle, trading-day, and irregular components
are related in a multiplicative fashion (O=S x C x TD x I) for
most national economic time series.

The seasonal-adjustment method in the most widespread
use today is the ratio-to-moving-average method, which was
developed during the 1920’s by Frederick R. Macaulay at the
National Bureau of Economic Research (NBER). It has the
advantages of relati i

onents and flexibility concerning the t

may_be well adjusted by. it

In 1954, the Bureau of the Census introduced the first
electronic computer program for seasonally adjusting
economic time series, making the application of the ratio-
to-moving-average method on a large-scale basis possible
for the first time. Variants of the Census Method are now in
widespread use throughout the world for adjusting series at the
company, industry, and national-aggregate levels.

. hict

In 1955, the original Census Bureau program was replaced
with a revised procedure called Census Method II. Since that
time, the Census Bureau has conducted anextensive research
program designed to improve seasonal adjustment methods.
This program has moved forward on two fronts. First, there
has been a major effort to improve the ratio-to-moving-
average method. This effort has been directed primarily to
methods of improving the moving averages used to compute
seasonal-factor and trend-cycle curves, the moving-average
weights used for computing the ends of these curves, the
estimation of trading-day variation from monthly data, and the
handling of extreme values. In addition, research intended
to exploit parametric methods using multiple regression
techniques has been undertaken. Regrem
for explicit functional specifications of the seasonal and trend-
cycle components which lend themselves to conventional
statistical analysis more readily than the estimates provided
by the ratio-to-moving-average method. However, such
techniques C t esir i

.average methods in practice, sinceno regressio

yet a empirically to provide sufficiently

accurgd’ tHafes  of  the trend-cycle and
e oo

the seasonal;™”
.particulaTly i the current period. .. T

From time to time, experimental variants of Method II
which incorporate the results of this researchare introduced.
They are identified with the letter “X” and a sequence number.
The first such variant to be made available to the public
(1960) was X-3. It differed from the original Method II in
the method of replacing extreme values and the method of
computing the seasonal factors for the most recent years.
The latest variants to be introduced (1961) were X-9, which
was used as the standard program, and X-10, which was used
to adjust more erratic series. X-10 contains a variable
seasonal-factor curve routine, which selects a seasonal-
factor moving average whose length depends on the relative
amplitudes of the irregular and seasonal fluctuations in a
given month. Thus, it is able to fit more stable seasonal
curves to highly irregular series than previous variants of
Method II.

In October 1965, the X-11 version of Method II replaced
the X-9 and X-10 versions as the standard program at the
Bureau of the Census and is now available to other users.
It includes several improvements over earlier versions.
Several of the new features in X-11 provide additional tools
for the time series analyst. While the computations in the
standard program are sufficient for most applications, the
analyst can select optional features peculiar to his own needs.
For example, he may choose between the additive and multi-
plicative versions and between the full seasonal-adjustment
routine and one limited to the calculation of summary
measures computed from seasonally adjusted data obtained
from other sources; the o limits for identifying extreme
values may be varied, providing for contingencies such as
strikes; and he may specify the moving averages to be used
in estimating the trend-cycle and seasonal components.,
Another possibility is to take into account both the absolute
and relative relations among the seasonal, trend-cycle, and
irregular components of time series by making additive and
multiplicative adjustments sequentially. As a result of the
availability of these options, X-11 is an instrument, not only
for the massive seasonal adjustment of time series, but also
for seasonally adjusting unusual series, for research intonew
techniques of time series analysis, and for studies of the
relations among different types of fluctuations. *

The major improvements in X-11 are summarized in
section 1l and described in sections Il to VI. X-llis
compared with earlier versions of Method II in section VIL
Specifications and sample printouts are given in section
VIII. A list of available options and operating instructions
are provided in sections IX and X. Section XI contains a
list of references for further study in the field of seasonal
adjustment of economic time series.

L For the advantages of time series analysis with the types
of adjustments made by this program, see Electronic Com-
puters and Business Indicators by Julius Shiskin, National
Bureau of Economic Research, Occasional Paper 57, New
York, 1957,




1. SUMMARY OF IMPROVEMENTS IN X-11

Quarterly Program

In addition to the monthly seasonal adjustment program,
a program (X-11Q) is now available to adjust quarterly
series. The operations in the quarterly programare analogous
to those in the monthly program.

Additive Programs

Both X-11 and X-11Q contain options which enable the user
to make additive as well as multiplicative adjustments. As
in earlier versions of Method 1I, an option is available to
compute summary measures of the trend-cycle and irregular
components from seasonally adjusted input data.

Fortran Coding

The X-11 and X-11Q programs are available in Fortran
IV, a simplified programming language which can be used on
many different computers. The selection of Fortran makes
X-11 readily available for use on many medium- and large-
scale electronic computers. Program modifications can
easily be made to adapt the computations or selection of
output tables to specific uses.

Trading-Day Routine

A technique for estimating trading-day variation from in-
formation contained in the monthly data is included in X-11.
The monthly irregular values are regressed upon a calendar
that contains the number of timeseachday of the week occurs
in each particular month in order to estimate seven daily
weights. The user has the choice of basing a trading-day
adjustment solely on the internally computed estimates, com-
bining the internal estimates with a priori information that
may be available or basing the adjustment solely on a priori
information as in earlier versions of Method II. More in-
formation concerning the new trading-day routine is given in
section III.

Variable Trend-Cycle
Moving-Average Routine

A choice of several moving averages is available in X-11
for estimating the trend-cycle component. The appropriate
moving average of the seasonally adjusted series is chosen
on the basis of a preliminary estimate of the 1/C ratio, which
relates the average absolute month-to-month percent change
in the irregular to that in the trend-cycle. While the trend-
cycle moving average selected for most series will be about
the same as that in previous versions of the program, where
a weighted 15-term average was applied regardless of the
I/C ratio, more appropriate moving averages will be selected
for highly irregular and very smooth series. In this manner,
the range of series which can be adequately adjusted by Method
11 is extended. For special purposes, the user can specify the
moving average to be applied rather than acceptthe selection
provided by the program. More details are given in section
Iv. )

Graduated Treatment of Extremes

An improved treatment of extreme values is introduced.
Rather than designating values in the irregular component
that fall more than 2 standard deviations (¢s) from 100 as
“extreme” and assigning them a “weight” of zero as was
done in earlier variants, a graduated scheme is used.
Values outside 2.5 0 are considered definitely extreme and
receive zero weight. Weights for values between 1.5 and
2.5 o are graduated linearly from full weight at 1.5 o to zero
weight at 2.5 o. Values within 1.5 o receive full weight.
Iteration, based upon a modified original series where ir-
regular values beyond 1.5 Oare modified with the graduated
weights, is used to reduce the effect of large irregular
values upon the final estimates of the seasonal and trend-
cycle components. More details are given in section V.

Additional Tests and Summary Measures

New tests and summary measures have been added as
analytical aids. Included are the following:

1. New summary measures.—Estimates of the per-
cent contributions of S, C, I, TD, and P (prior adjust-
ment factors, such as holiday adjustments) to the
variation in O are given as additional summary
measures. These measures give the user a better
appreciation of the importance of each component than
did the previous technique of presenting ratios of average
absolute month-to-month percent changes (I/C, 1/S,
5/0, etc.). 1/C is now shown for 1- to 12-month spans
instead of the previous 1- to 5-month spans, although
MCD (months for cyclical dominance) is still shown as
“6” when I/C21.0 over the 5-month span. Also, other
summary measures such as I, CI, etc., are computed
over spans other than 1 month. Inaddition to measures
of average percent change without regard to sign (1, C,
etc.), the average percent change with regard to sign
and the standard deviations of the percent changes in
0, I, C, S, CI and MCD (the MCD-span moving average
of CI) over several monthly spans are shown,

2. X-11 testfor stable seasonality.~This consists of
an analysis-of-variance F-test for stable seasonality.
The F-test is applied to the S-1 ratios to determine
whether seasonality is present in the unadjusted series.

3. Test for the existence of trading-day variation.—
An analysis-of-variance F-test may be applied to de-
termine whether trading-day variation is present inthe
unadjusted series. Since this method also tests the
significance of the daily weights which may be computed
internally from the data, the F-ratio may be used to
decide whether or not to apply the computed daily
weights,

4. Standard errors.—Estimates of standard errors
of the trading-day weights and monthly adjustment
factors are included to aid the user in assessing the
significance of trading-day variation in the series.

More details on these tests and summary measures are
given in section VI.



III. TRADING-DAY ADJUSTMENT

An option in X-11 provides for a trading-day adjustment
based upon the actual variations in the data. Seven daily
weights are estimated by regressing the irregular series
upon the number of times each day of the week occurs in each
particular month. From these seven weights, monthly
factors are constructed and divided into the data to remove
trading-day variation. A trading-day adjustment based upon
the information contained in the data rather thanupon a priori
information concerning the daily pattern of activity has the
following advantages:

1. It is less expensive than attempting to establish
independently the pattern of daily activity for each
individual series.

2. It often provides a better adjustment because
allowance is made for the net effect of several factors
related to the calendar, some of which (such as the
effect of bookkeeping practices) may not be possible to
determine a priori.

In general, when the irregular component of the series has
an average absolute month-to-month change (I) of less than
about 8 percent, the estimates provided from the data are
adequate for the removal of trading-day variation.. When the
data are more irregular, the routine will not provide useful
estimates. Standard tests of significance are provided to
help appraise the reliability of the estimates for a given series
and to determine whether trading-day variation (or residual
trading-day variation if a prior adjustment has been made)
is present in the original series.

In addition to the option of estimating seven daily weights
from the data, two other options are available:

1. Rather than basing an adjustment upon estimates
made from the data, seven daily weights from which the

computer constructs monthly adjustment factors canbe
supplied by the user. This option is useful when
there is reliable a priori information concerning
trading-day variation or when the user wants to apply
the same weights as those used in another adjustment.

2. Seven daily weights can be supplied by the user;
and, if they do not entirely explain the trading-day
variation found in the data, they canbe corrected on the
basis of the internal evidence and the modified weights
can be used to make the trading-day adjustment.

In addition to these new techniques which use seven daily
weights, an option of supplying a set of monthly adjustment
factors which the computer divides into the unadjusted data is
available. This option can be used in place of the new tech-
niques to adjust for trading-day variation; or it canbe
used with or without the new techniques to adjust for holidays,
strikes, etc. &

In computing monthly trading-day adjustment factors from
a set of seven daily weights (a priori or those computed by
X-11), an option is available to include a length-of-month
adjustment in the monthly adjustment factors? The sea-
sonally adjusted series will be virtually the same whether
or not this option is used, since length-of-month variation
will be included in the seasonal factors if allowance is not
made for it in the trading-day factors.

The theoretical base and mathematical exposition of the
Census trading-day adjustment method, together with the
results of extensive tests of the method, may be found in
a technical paper by Young (20).> The exact steps in the X-11
trading-day routine are given in section VIIIL

1IV. MOVING AVERAGES

Variable Trend-Cycle
Curve Routine

In X-11,-the moving average used to estimate the trend-
cycle component is selected on the basis of the amplitude of
irregular variations in the data relative to the amplitude of
long-term systematic variations. This routine selects a
moving average that provides a suitable compromise between
the need to smooth the irregular with a long-term inflexible
moving average and the need to accurately reproduce the
systematic element with a short-term flexible moving average.
For many series, the average chosen in X-11 has about the
same smoothing power as those used in earlier versions of
Method II. For highly irregular or very smooth series, a
more appropriate average is chosen, thereby extending the
range of series which can be well adjusted by Method II.

The selection of the appropriate moving average for
estimating the trend-cycle component is made on the basis
of a preliminary estimate of the I/C ratio (the ratio of the
average absolute month-to-month change in the irregular
to that in the trend-cycle). A 13-term Henderson average
of the preliminary seasonally adjusted series is used as the
preliminary estimate of the trend-cycle, and the ratio of the
preliminary seasonally adjusted series to the 13-term
average is used as the preliminary estimate of the irregular.
The appropriate average selected for a given value of I/C is
given in the following table:

2!'Length-of-month variation'' is defined as variation at-
tributable to the number of days in a particular month, while
"trading-day variation" is defined as variation attributable to
the number of Mondays, Tuesdays, etc,, in a particular
month,

> See references in section XI,



T/E Length of moving average selected

0.00-0.99 9-term Henderson

1.00-3.49 13-term Henderson

3.50 and over | 23-term Henderson

The three new weighted moving averages in the variable
trend-cycle routine replace the weighted 15-term Spencer
average used in earlier versions of Method II. They were
developed by Robert Henderson and are described in Macaulay
(7). The new averages meet the same criterion of smooth-
ness as the 15-term Spencer average; i.e., they minimize.
The distinctive feature in X-11 isthe introductionof a 9-term
moving average for smooth series and a 23-term moving
average for highly irregular series. (A 5-term Henderson
average is used for all quarterly series.)

Seasonal-Factor Curve Routine

The S-1 ratios for each month are smoothed by a 3x5-term
moving average (a 3-term average of a 5-term average) to
estimate final seasonal factors. In the X-9 version, S-I
ratios were smoothed with a 3x3- or a 3x5-term average
depending on the value of I. The weights for extending the
3x5 average at the ends of series in X-11 are the same as
those used in X-9. The X-11 technique of using the same
moving average regardless of the value of I reduces revisions
in seasonal factors when additional data are added to series.

Optionally, the user may specify any of the following
seasonal factor curves to compute final seasonal factors for
any particular month: 3-, 3x3-, 3x5-, 3x9-, n-term,where “n”
is the pumber of years of data in a particular month (i.e., a
stable seasonal).

Plans for Future Research

The X-11 moving averages were selected on the basis of
experience with earlier versions of Method II. For the great

majority of economic time series, the trend-cycle and
seasonal-factor moving averages accurately separate the
systematic signals from the short-term irregular noise. The
following is a list of suggested areas of research designed to
further improve these averages.

1. The end weights for the seasonal-factor and the
trend-cycle moving-average curves are similar tothose
used in earlier versions of Method II. These weights
assume that the future seasonal or trend-cycle values
will be at approximately the same level as the most
recent values, While these weights give satisfactory
results for most economic series, further research
may yield end weights which are more suitable for
series which have rapidly changing seasonal or cyclical
patterns.

2. The use of the centered 12-term moving average
as a preliminary estimate of the trend-cycle curve is
continued in X-11. Some investigators, including
Bongard (2, 3,) and Hannan (5), have experimented with
moving averages which separate the trend-cycle from
the seasonal but do not possess some of the limitations
of the centered 12-term moving average, such as its
inability to reach into peaks and troughs. Such moving
averages may eliminate the need for the iterative
methods which have been used thus far. When further

' experimentation with these new averages bears fruit,
changes may be introduced.

3. The assumption of smooth, continuous change in
the seasonal-factor curves is not appropriate for all
series. For example, the individual withholding tax
filing date was changed from March 15 to April 15 in
1955. Similarly, abrupt changes in plant-wide vacation
schedules have sharply changed the seasonal patterns
of production for some industries. Currently, there
are no well-developed techniques for detecting such
discontinuities. There seems to be no substitute, in
such instances, for a thorough inspection of the empirical
data and a study of the causal factors of seasonality.
With such knowledge, it is sometimes possible todevise
a satisfactory ad hoc technique, such as breaking the
series at the discontinuity and processing the two
segments separately.

V. GRADUATED TREATMENT OF EXTREMES

Many economic series contain extreme values which must
be modified or removed before adequate estimates of the
seasonal, trading-day, and trend-cycle components can be
made. These extremes may reflect economic developments,
such as strikes; reactions to unexpected political events;
unseasonable weather; errors of measurement; etc, In many
instances, allowance for extremes can be made by the user
before the data are submitted for seasonal adjustment. How-
ever, it is generally more feasible to rely upon the com-
puterized statistical tests provided in Method II to detect
and remove extremes,

Previous versions of Method II computed preliminary
estimates of S and the standard deviation of I and designated

as extreme those S-I ratios which fell 2 or more o’s beyond
the estimates of S. The o’s were computed separately for
each month, Values designated as extreme were replaced in
the original version of Method II with an average of the
extreme value and the ratios for that month in the preceding
and following years. InX-3, X-9, and X~10, the extremes were
replaced with an average of the two nearest nonextreme S-1
ratios on either side of the extreme for that month.

The previous techniques are replaced in X-11 with a new
scheme that tests each value of a preliminary irregular
component against a standard deviation computed over a
moving S-year period (60 months or 20 quarters). For
example, the irregulars in 1952 are tested for extremeness



by comparing them with a o computed from 1950 to 1954.
A preliminary o is computed, values beyond 2.5 & are re-
moved, and o is recomputed. Values outside 2.5 ¢ are con-
sidered extreme and are assigned a zero (0.0) weight. Values
inside 1.5 o receive full weight (1.0). Values between 2.5
and 1.5 & receive partial weight, graduated lineariy from
zero at 2.5 o to full weight at 1.5 o.

The choice of 1.5 and 2.5 as o limits is optional. For
some purposes other limits may be desirable. Lower limits
are sometimes better for highly irregular series or series
substantially affected by strikes, where a greater portion of
the series may be regarded as extreme. Likewise, higher
limits are sometimes better for very smooth series.

Iteration is used in the following ways to improve the
designation of extremes:

1. The computation of & is iterated by computing a
preliminary g, removing extremes beyond 2.5 oand re-
computing o.

2. The process of developing a preliminary irregular
component in which extremes are identified involves
iteration by (a) modifying values in the original series
corresponding to months where less than full weight
was assigned to anirregular, (b) reestimating the trend-
cycle and seasonal components and deriving a new
preliminary irregular component, and (c) reidentifying
extremes and modifying the original series again. After
modifying the original series for the second time, final
estimates of the trend-cycle and seasonal are developed.

This new technique of identifying extremes results in the
following improvements:

1. It modifies the original series rather thanthe S-1
ratios, thereby taking account of the effect of extremes
upon the trend-cycle.

2. Assigning a graduated weight pattern to near-
extreme values removes the all-or-nothing decision in
earlier versions of Method II, where a value might
receive full weight in one adjustment and zero weight in
a subsequent adjustment containing additional data. This
phenomenon had, at times, contributed to substantial
revisions in the seasonal factors.

3. Computing the o limits over all 12 months makes
it possible to identify more extremes ina single month.

4. Computing the o limits over moving S-year
periods substantially abates the effect of additional data
upon revisions in the seasonal factors for the early
years of the series,

In estimating trading-day variation, a less complex tech-
nique is used to identify extremes than that described above.
A “trading-day standard deviation” is computed, extremes
beyond 2.5 o are removed, and o is recomputed. For the
entire period included in the trading-day regression, ir-
regular values beyond 2.5 o limits are excluded from the
regression.

The X-11 technique is a refinement of that introduced in
1964 by the Bureau of Labor Statistics (BLS) (19). It
combines the iterative procedure with the variable trend-
cycle moving average and trading-day routines. Also, the
Census Bureau procedure of developing a modified original
series allows for the contigency that several consecutive
values may be regarded as extreme, as in the case of a
prolonged strike, The limits of 1.5 and 2.5 o are optional
in X-11, whereas the BLS procedure uses fixed limits of
1.0 and 2.8 0.

VI. NEW TESTS AND SUMMARY MEASURES

X-1I Test for the Existence of
Stable Seasonality

A test for the existence of stable seasonality (available
optionally in X-9 and X-10) is performed on the final un-
modified S-1 ratios in X-11. Itconsists of computing the ratio
of the “between months” variance to the residual variance.
If this F-ratio is above a given tabled value, a message is
printed that stable seasonality is present. The theoretical
basis of the test is explained in appendix A.

Some caveats in interpreting the results of the X-11 test
are given below:

1. The test may not be completely reliable whenthe
variance of the irregular is very large or very small
relative to the variance of the seasonal. In such cases,
the user may find itnecessarytoexaminel and S before
making a decision.

2. When the variance of the seasonal is sufficiently
small in absolute value or small relative to the variance
in the other systematic components (trend-cycle and
trading-day), there may be a case for not making a
seasonal adjustment even though the tests show-thatthe
seasonal is significant relative to the irregular.

3. The existence of moving seasonality may reduce
the “between months” variance in the stable seasonality
test so that the test may find no evidence of stable
seasonality when in fact a pronounced seasonal pattern
is present.

‘4, Special problems arise when a series contains
discontinuities in the seasonal pattern or when parts of
a series contain no seasonal pattern. These conditions
may be ascertained by an inspection of the seasonal
factors and their charts. When a series contains an
abrupt change in the seasonal pattern, itis best to break
the series at the change and testand adjust the two parts
of the series separately. When the amount of seasonal



variation in a series has been declining over time, it
would be well to analyze only the mostrecent years and
to base decisions concerning adjustment of currentdata
on this analysis.

Tests for the Existence of
Trading-Day Variation

As part of the trading-day routine in X-11, tests for the
existence of trading-day variation are provided as follows:

An F-test is performed to test for the significance of the
trading-day regression. If prior daily weights (or monthly
factors) are applied to the original series, this test de-
termines the adequacy of the prior adjustment. If not, this
test determines the existence of trading-day variation in the
unadjusted data. In addition, t-tests are provided to de-
termine whether each of seven computed daily weights is
significantly different from the corresponding prior weight
and/or 1.0 (no trading-day variation is represented by all
seven weights equal to 1.0). Asanoption, the user may make
the decision as to whether to apply the estimated weights
according to the value of the F-ratio.

Also, standard errors of the daily weights and monthly
adjustment factors are supplied to aid the user in assessing
the significance of trading-day variation.

New Summary Measures

As a set of new summary measures, estimatesof the per-
cent contributions of S, C, I, TD and P to the variation in O

VII. COMPARISON OF X-lI WITH

The sample printouts in section VIII illustrate many of the
improvements introduced in X-11. The trading-day routine
and the new tests and summary measures are shown in the
first sample printout (U.S. Retail Sales). The quarterly and
additive variants are illustrated in the second sample print-
out (Short-Term Bank Balances, U.S. Capital).

It is to be noted that only a few of the innovations in X-11
apply to the seasonal adjustmentprocess itself. Most concern
prior adjustments of the data and add further measures for
analyzing and interpreting the seasonally adjusted series.
Experience in developing X-11 (and earlier variants of Census
Method 1I) has demonstrated that we find it difficult to make
improvements in our method of seasonal adjustment. We

are given. For example, the percent contribution of S would
=
e S o=l
52 +G2+T2 4TI +P2

where S, C, I, TD and P are as defined in sections I and 11,
The theoretical basis for these percent measures comes from
the approximation :

0% = Se4TR+T=+TDR+P2»

which was derived by Joseph Bongard of the Organization for
Economic Cooperation and Development(4.) In practice, O?
may be slightly less than the sum of the right-hand side of
the preceding equation. To give a measure of the closeness
of this approximation, the ratio

[

54 +C= +T2 +TDP P2

is presented with the percent contributions.

The measures of average percent change withoutregardto
sign (I, C, etc.), which are computed over 1-month spans in
spans, O, Cl, L, C, S, Pand TD are computed and printed out
over 1- to 6- and 7-, 9-, 11-,12-month spans. ' Also, measures
of the average percent changes with regard to sign and the
standard deviations of the percent changes for O, 1, C, S, CI
and MCD over the same spans are given to facilitate ap-
plications of statistical tests to the components. The 1/C ratio
is now printed out for 1- to 12-month spans, although months
for cyclical dominance (MCD) is still designated as “6” when
I/C21.0 over the 5-month span as in earlier versions of
Method II.

EARLIER VARIANTS OF METHOD II

feel that while X-11 has much to contribute to time series
analysis in the broad sense, it represents only a small step
forward so far as seasonal adjustment is concerned.

Highly irregular series may be more adequately adjusted
by X-11 because of the graduated treatment of extremes and
the choice of several moving averages to estimate the trend-
cycle. Revisions between preliminary and final seasonal-
factor estimates for early years of a series have been
virtually eliminated in X-11. Limited evidence indicates
that current year revisions in X-11 are about the same as
those in X-9 and X-10. When widespread experience with
this variant is acquired by our staff and other users, a
systematic evaluation of these changes will be made.



VIII. SPECIFICATIONS AND SAMPLE PRINTOUTS

This section includes specifications for the X-11 program and two sample

printouts:

printout for quarterly series.
the specifications section,

The full multiplicative printout for monthly series and the standard
Tables that appear in the printouts are noted in
A single asterisk (*) indicates that the table appears

in the standard printouts (monthly or quarterly) while a double asterisk (**) indi-
cates that the tables appear in the long printouts (monthly or quarterly). See
section IX for the various options and tables available.

As an aid in following the specifications, each step is shown symbolically as
well as described in text form. The symbolic notation is not elegantly precise

in an algebraic or statistical sense.

The symbols used in the notation are as

follows:
Description Multiplicative Additive
Original series (0) composed 0=CSs I’ D 0 = CHS+I"+D;
of trend-cycle (C), seasonal (S),
trading-day (D), and irregular D= Dy Dp; D = D.;
A Sl
(17) variations. Dp = Prior trading-day adjustment factors;
D, = Any residual trading-day variation left D, = All trading-day variation;

Irregular variations (I”) include
holiday variation, major strikes,
etc., which may be removed by
prior adjustment factors (P),
plus extremes (E) and residual or
ntrue" irregular (I). Extremes
are defined as irregular values
falling outside 2.5 standard de-
viations (g's). For the purpose
of fitting curves in parts C and
D, the unmodified irregular (I)
values are assigned linearly
graduated weights varying between
0.0 and 1.0 for values between
2.5¢ and 1.55. Values within
1.5¢ receive full weight.

The selection of 1.5 and 2.5
as ¢ limits is optional. For
special purposes other limits
may be advisable. See section
IX for their selection.

after spplying D, (or all trading-day

variation if no prior trading-day factors

are used);
I” = PE I;
I’ = E I, where E = |1’ -1.0|> 2.501%

W =1.0+w (I’-1.0);

where w = 0.0 when II’—1.0|> 2.507¢

1.0 when]I'-l.o[< 150

1

2.5 -‘1'-1.0\/01,

when 1.5011S|I’—l.0|s 2.5511.

In general, if U = upper ¢ limit and L =
lower ¢ limit,

w

- ﬁl—]i - % [11'-1.01/01,]

when Loy ,< ‘I '-1.0‘ < Uo,-

My _/_? represents a moving average of

length i computed from series Y.

NOTE: The irregular (I) is presented

here as having a mean of 1,000 although it
is shown in the computer printout as a
percentage with a mean of 100.0... Seasonal,
trading-day, and prior factors are also
shown as percentages.

1”7 = P+E+1;
I’ = E+I, where E =|I"[> 2.50y+3
I¥ = I’ w, where

w = 0.0 whenlI'l> 2.501r

"

1.0 when]1’1< 1.507,
= 2.5 —11"/01,

when 1.SGIISEI'[5 2.50I/.

In general, if U = upper o
1imit and L = lower ¢ limit,

I W

Rl v vl s [ll'l/dll]
when Loy ,< lI' \s UaI /.

M; /¥/ represents a moving

average of length i computed

from series Y.




Specifications--Monthly X-11

PART A. OPTIONAL

Before any seasonal adjustment is performed on tne monthly data, various
prior adjustments can be made using factors supplied by the user. If no prior
adjustments are made, the computations start with those described in part B.

Symbolic notation

Table number and title Mul‘biplicativg and additive
Multiplicative Additive
NOTE: Additive descriptions are (underlined).

*Al. Original series Original monthly time series. 0=C¢s1I1"D. 0 = C+S+I” +D_.

*A2. Prior monthly adjust- To'adjust for the effect of certain holidays, P. P.
ment factors change the level of the series, etc., the user

may supply monthly adjustment factors.

*A3. Original series adjust-] Divide the A2 factors into (subtract the A2 0/P =¢CSI'D. 0-P = C+S+I’+D_.
ed by prior monthly ad-| factors from) the original data (A1). r
Jjustment factors

*A4. Prior trading-day To adjust for trading-day irariation, the user may D . NA
ad justment factors supply seven daily weights from which the computer p

constructs monthly adjustment factors that are
divided into (A1) or (A3). The computer adjusts CSI'D_ o D m
the seven daily weights to total 7.000. For the D L r°

multiplicative case, the monthly calendar factors
are computed by the formula:

w, = Ky Opy) + Xy (Dp)) +..t X (Dpy)

N,
i

where Mi is the monthly factor for month i;

Xji is the number of times that day-of-the-week J
occurs in momth i;

DpJ. is the prior daily weight for day-of-the-week J;

Ni is 31, 30, or 28.25 depending upon whether month
iis a 31- or 30-day month or February.

If length-of-month variation is to be inecluded in
the trading-day factors,N, is 30.4375 for all
months. See section III “for more details and
section IX for the selection of this option. This
option is not available for the additive case.

The result is printed in table Bl. A similar
trading-day adjustment can be based upon factors
estimated from the data in parts B and C, below.

PART B. PRELIMINARY ESTIMATION OF TRADING-DAY VARIATION
AND WEIGHTS

Preliminary trading-day adjustment factors and weights for reducing the
effect of extreme or near-extreme irregular. values are developed from the data.
These estimates are refined in part C, where final estimates are developed.

Symbolic notation
Table number and title Multiplicative and additive -
Multiplicative Additive
#81. Prior adjusted Either the original series or the original CcS I'Dr. C+S+I'+Dr.
original series or series adjusted by the prior factors shown in
original series A2 and/or Al is shown.

#¥B2, Trend-cycle Compute a centered 12-term moving average (a 2- M[C s I'D.] = c. [C+S+I/+D.] = ¢y.
term average of a 12-term average) of (Bl) as % Yo & &
an estimate of the trend-cycle.

B3. Unmodified S-I ratios Divide (B2) into (Bl) (subtract (B2) from (81)) cs I'Dr/Cl = (C+sS+17+D )-cl =
(differences) to obtain seasonal-irregular (S-1) ratios T
8 (differences). S I'Dyp. S+I'+Dr_



Table number and title

Multiplicative and additive

Symbolic notation

Multipliecative

Additive

Bli. Replacement values
for extreme S-I
ratios (differences)

BS. Seasonal factors’

To the B3 S-I ratios (differences), apply a
weighted 5-term moving average separately to
each month to estimate preliminary seasonal
factors. See appendix B for the weights for
the 5-term (3x3) average.

Compute a centered 12-term moving average of
the preliminary factors for the entire series.
To obtain the six missing values at either end
of this average, repeat the first (last) avail-
able moving average value six times. Adjust
the factors to sum to 12.000 (0.000) (approxi-
mately) over any 12-month period by dividing

(gubtracting) the centered 12-term average
into zfromi the factors.

Divide the seasonal factor estimates into the
S-I ratios (subtract the seasonal factor esti-

mates from the S5-I differences) to obtain an
estimate of the irregular component.

Compute a moving 5-year standard deviation (o)
of the estimates of the irregular component
and test the irregulars in the central year of
the 5-year period against 2.5c. Remove values
beyond 2.5c as extreme and recompute the moving
S-year o.

Assign a zero weight to irregulars beyond 2.5¢
and a weight of 1.0 (full weight) to irregulars
within 1.5c.  Assign a linearly graduated
weight between 0.0 and 1.0 to irregulars be-
tween 2.5¢ and 1.5c.

For values receiving less than full weight,
the corresponding S-I ratios (differences)
are replaced with an average of the ratio
(difference) times its weight and the two
nearest preceding and two nearest following
full-weight ratios (differences) for that
month.

For the first two years, the ¢ limits com~
puted for the third year are used; and for the
last two years, the ¢ limits computed for the
third-from-end year are used. To replace an
extreme ratio (difference) in either of the two
beginning or ending years, the average of the
ratio -(difference) times its weight and the
three nearest full-weight ratios (differences)
for that month is taken.

The moving 5-year o's and the replacement
values for the extreme S-I ratios (differences)
are shown in table Bl.

To the B3 S-I ratios (differences) with extreme
values replaced by the corresponding Bl values.
apply a weighted 5-term average to each month
separately to estimate preliminary seasonal
factors.

Adjust the factors to sum to 12.000 using a
centered 12-term moving average (see second
paragraph in BlL).

To obtain factors for the six missing values

at either end of the series due to the use of
the centered 12-term trend-cycle moving average
in step B2, repeat the nearest available factor
for that particular month.

Mg[S 1'D,] = S.

= 1
s I’DI/S 1'D,.

I’ = IV for
|17-1.0]> 1.501 /.

S I¥ D,.

Mg[S I¥ D] = ;.

Mg[S+I/+D,] = S.

7 =
(s+17+D,)-5 =

I'+Dr.

I’/ = IV for
{1/]> 1.507 -

S+1¥+p,.

Mg[S+1+D,] = 5y.



Table nunber and title

Multiplicative and additive

Symbolic notation

Additive

Multiplicative
B6. Seasonally adjusted Divide (BS) into (BLl) (Subtract (B5) from (BL)) csI’'n/s = (C+S+17+D,)-8, =
E A s = 1 1
series to obtain a preliminary seasonally adjusted
series. CI'D,. C+I’+Dr.

B7.

Trend-cycle

Apply the variable trend-cycle curve routine
(modified so that the weighted 13-term average
is selected for T/C > 0.99) to (BS). See note
at the end of these specifications for details
of the variable trend-cycle curve routine.

Mg[C I’D.] = C,.

’ —
MC[C+I +Dr] = Cpe

Ad justment of Trend-Cycle for Strikes (optional).--The effects of extreme values on
the B7 trend-cycle component are reduced bythe optional computations Inthe remainder
These computations can be of use when adjusting series affected
See section IX for the

of step B7, below.
by major prolonged strikes or similar irregular occurrences.

selection of this option.

B8.

B9.

10

Unmodified S-I
ratios (differences)

Replacement values
for extreme S-I
ratios (differences)

Divide (subtract) the trend-cycle estimates
provided by the variable trend-cycle curve
routine into (from) the seasonally adjusted
series to obtain an estimate of the ir-
regular.

Compute a moving 5-year standard deviation of
the monthly estimates of the irregular com-
ponent and test the irregulars in the central
year of the 5-year period against 2.5¢ limits.
Remove values beyond 2.55 and recompute o.

Assign a zero weight to irregulars beyond

2.5 ¢ and a weight of 1.0 (full weight) to ir-
regulars within 1.5 ¢. Assign a linearly
graduated weight between 0.0 and 1.0 to ir-
regulars between 2.5 ¢ and 1.5 ¢,

For values receiving less than full weight,

the corresponding seasonally adjusted values
are replaced with an average of the value times
its weight and the two nearest full-weight
preceding and two nearest full-weight following
seasonally adjusted values.

For the first two years, the ¢ limits computed
for the third year are used; and for the last
two years, the ¢ limits computed for the third-
from-end year are used. To replace an extreme
value in either of the two beginning or ending
months, the average of the value times its
weight and three nearest full-weight values is
taken.

To the seasonally adjusted values modified for
extremes, apply the variable trend-cycle curve
routine to estimate a preliminary trend-cycle
which is shown in B7.

Same as B3 except that B7 trend-cycle values
are used.

Same as Bl except that B8 S-I ratios
(differences) are used and that a weighted
T-term average is applied to estimate
seasonal factors. See appendix B for the
weights for the 7-term (3x5) average.

I’ = 1I¥ for

lI'-l.Ol> 1.50’11'

C IV Dy.

MolC 1V D,

[}
(o]
v

¢ s I'D./C,
5 1'D,.

Mg[S I'Dp] = s.
$1I'D/s = I'D,.
I’ = I¥ for
lI'—l.o[> 1.507/-
SI¥ n.

(c+1 '+Dr)-c=1'+nr.

I’ = I¥ for
II'|> 1-501 ’,

W
C+I +D,,.

MGTCHIM+0] = G,

(C+8+17+D,)-C, =
S+I 7D,

Mg[S+I‘+D,] = S.
(8+17+D,)-5
I’ = I¥ for
J1]> 1.50;0.
S+I¥+D,..

n
-
~

+
+



Table number and title

Multiplicative and additive

Symbolic

notation

Multiplicative

Additive

3810, Seasonal factors

Bll. Seasonally adjusted
series

Bl2. Not used

3#Bl3. Irregular series

To the B8 S-I ratios (differences) with
extreme values replaced by the corresponding
B9 values, apply the weighted 7-term average
to each month separately to estimate pre-
liminary seasonal factors.

Adjust the factors to sum to 12,000 using a
centered 12-term moving average. (See second
paragraph in Bh.)

Same as B6 except that BlO seasonal factors
are used.

Divide (B7) into (subtract (B7) from) (Bll)

to obtain a preliminary irregular series.

Mg[s I"D,] = s,.

7 =
CSI DI,/S2 =
7
CIDr'

’ = 17
CIDr/CQ—IDr.

Mg[S+I¥+D.] = §,.

7 =
(C+s+1 +nr)—s2 =
’
C+17+D,.

(C+I+D,)-Cy =
I/+D,.

Ad justment for Trading-Day Variation (optional).—-Steps Bl4i to Bl6é and B18 to B19 are
included only when a trading-day adjustment based upon the information in the monthly
To adjust for trading days on the basis of external information,
of these options are described in sections

series is desired.
table A4 is used.. Various combinations

IIT and IX.

sB1l. Extreme irregular
values excluded
from trading-day
regression

#¥B1S. Preliminary trad-
ing-day regression

Sort Bl3 irregulars for 31-day months into
seven groups depending upon the day of the
week the month begins. Likewise, sort 30-day
months into seven groups. For February,
geparate leap years from non-leap years.

For 31- and 30-day months and non-leap-year
Februaries, compute the mean of each group
and the squared deviations of the values from
their respective means. From these, compute
a "trading-day" variance (¢?) over the entire
series, which is used to identify extremes.
Identify and remove values beyond 2.5 o
limits. (The built-in ¢ limit is 2.5, but a
different limit for identifying extremes may
be §pecified in the option card. See section
IX. .

Recompute the means and ¢, and re-identify
and remove extremes beyond 2.5 o;. For leap-
year Februaries, throw out values that de-
viate from 1.0 (0.0) by more than 2.5 o, .
Values removed as extremes are shown in table
Blh. They are not included in the trading-
day regression in Bl5.

Estimate by least squares seven daily weights
from the Bl3 irregular (with extremes omitted)
using the specification:
Multiplicative:
Xy 4By *KpBpt--+Aq Byl
B
N3
where (I Dr); is the irregular component for
month i with residual trading-day variation;

(1 nr-ji -1.0-=

Additive:
[I+Dr]i = X3B1#X5 3 Byt-—- +X7iB7+Ii;

For I I’—l.OI>
2.5 op, I7 D,

removed from re-
gression.

[ 3]~ D,

For l I'l> 2.5 oy»
[1/+D.]

removed from re-
gression.

[I+Dr] - Dp..

1



Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

*#%B15, (Continued)

Bl6. Trading-day adjust-
ment factors derived
from regression
coefficients

where [I+D,]; is the irregular component for
month i with residual trading-day variation;
31 is the number of times that day-of-the-
week j occurs in month i
Monday = 1, ---, Sunday = 7;
Bj's are the seven "true" daily weignts,

7

where T Bj = 03
1

X

N; is either 31, 30, or 28.25, if no prior ad-
Justment was made, depending upon whether
month i is a 31- or 30-day month or February.
N; is equal to the sum of the prior daily
weights (Dp) for all the days of the month
if a prior adjustment was made;

I; is the "true" irregular for month i.

Let b, denote the least-squares estimate of
Bj and Gj the standard error of bj.

Multiplicative:

If prior weights (Dp,) are used, combine with
regression weights by the formula:
Dy = bj+Dpj, where Dj are the combined
weights.

If no prior weights are available, use 1.0
for all Dp. Cormpute

_ A
tj(p) = bj/oj. and

5(1) (Dy-1.0)/85 (3 = 1,---,7)
which are the t-ratios for testing whether
combined weight D; is significantly different
from prior weignt ]Jp and 1.0, respectively.

&5 15 glso the standgrq error for Dy

Additive:

Dj = bj and

tj (O) = DJ/G (J = 1:"",7>:

where t.(0) is the t-rativ for testing whether
Dj is significantly ditferent trom 0.0.

If the computed t-ratios are greater than the
tabled 1 percent level (2.62), messages of
signiticance are printed.

Compute F = c’f’/gaﬁ, where c% and gﬁ are the
variance explained by the regression and the
residual variance, respectively. If the com-
puted F-ratio is greater than the tabled 1
percent level. (2.95), a message that signif-
icant trading-dsy variation is present is
printed.

Construct monthly calendar adjustment factors
by the formula:

Multiplicative:
W, = Xli(b1+l.O)+X2i(b2+l.0)+————+X,7i(b,7+l.0)

N,
i

Additive:

My = Xy Py Pyt B

where Mi is the monthly factor for month i;




Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

B16. (Continued)

Bl7. Preliminary weights
for irregular com-
ponent

B18. Trading-day factors
derived from com-
bined daily weights

Bl9. Original series
adjusted for
trading-day and
prior variation

N. is 31 or 30 where month i is a 31- or 30-day
month. N, is 28.25 for February if no prior

ad justment was made. N; 1s 29 or 28 for leap
year and nonleap year February if a prior ad-
Justment was made.

Print out monthly factors in table B16.
these factors into (BL3) (subtract these

factors from (B13)) to obtain an irregular

component without trading-day variation.

Divide

Compute a moving S-year ¢ of the irregular

in Bl6 (or Bl3 if a trading-day adjustment is
not made) and test the irregulars in the
ce?tral year of the S-year period against

2. C» a

For the first two years, the ¢ limits
computed for the third year are used; and for
the last two years, the ¢ limits computed for
the third-from-end year are used.

Remove values beyond 2.5 ¢ and recompute the
moving 5-year o.

Assign a zero weight to irregulars beyond
2.5 g and a weight of 1.0 (full weight) to
irregulars within 1.5 g. Assign a linearly
graduated weight between 0.0 and 1.0 to ir-
regulars between 2.5 ¢ and 1.5 ¢. Print out
the moving 5-year o's and the weights for the
irregular component in table BL7.

Construct monthly trading-day factors from the
combined prior and estimated trading-day
factors developed in Bl5 using the same
formula as shown in step BL6 except that D,
is substituted for (by+1.0). c

Divide (subtract) (BL8) into (from) (A3) for
(A1) or TBL) if A3 does not appear).

{17 = w.

D=IbDr.

csI‘t/'D=CS I

1 - ’
[1/+D,1-D, = I'.

1’y = w.

[C+S+I'+Dp]-Dy =
C+S+I°.

‘the original series adjusted for trading-day variation is modified for extreme
and near-extreme values with the B17 weights, and improved trend-cycle and
seasonal estimates are obtained. These improved estimates are divided into (sub-
tracted from) the ariginal series, and final trading-day factors and weights are

PART C. FINAL ESTIMATION OF TRADING-DAY VARIATION

AND IRREGULAR WEIGHTS

estimated from the resulting irregular.

Table number and title

Multiplicative and additive

Syﬁbolic notation

Multiplicative

Additive

¥#Cl. Original series
modified by pre-
liminary weights and
adjusted for
titading-day and
prior variation

Modify the original series adjusted for
trading-day and prior variation (B19 or Bl
if the trading-day option is not used) for
extreme values by reducing the irregular
variations where less than full weight was
assigned to the irregular in Bl7.

8 I1.0+w(1'-1.0)]
T

=¢s 1"

[C+S+I‘]-1/(1.0-w)

= c+s+I".

13



Symbolie notation
Table number and title Multiplicative and additive
Multiplicative Additive
C2. Trend-cycle Compute a centered 12-term moving average Ms[C s IV] = 03. Mol C+5+I¥] = C3.
of (Cl) as an estimate of the trend-cycle.
C3. Not used
ch. Modified S-I ratios Divide (C2) into (Cl) to obtain S-I ratios cs IW/C3 = s 1" [C+S+I¥]-C, = S+I¥.
(differences) (subtract (C2) from (C1) to obtain S-I 3
differences).
C5. Seasonal factors Szme as BS except that CL ratios (differences) Mg[s ] = s,. M [S+I"] = S..
e 3 ] 3
are used.
C6. Seasonally adjusted Divide (C5) into (Cl) (subtract (C5) from cs IW/S3 =c 1", [C+S+IV]-S_ = C+IV.
series (C1)) to obtain a preliminary seasonally 3
adjusted series.

#**C7. Trend-cycle Apply the variable trend-cycle curve M.fC ] = Ch' MC[C+ij = Ch.
routine to (C6) to estimate a preliminary '
trend-cycle.

C8. Not used )
C9. Modified S-I ratios Divide (C7) into (Cl) to obtain S-I ratios cs IW/Ch =s1Iv. [c+s+IW]-ch = s+I¥,
(differences) (subtract (C7) from (Cl) to obtain S-I
differences).
+##C10. Seasonal factors Same as B10 except that C9 S-I ratios Mgl'S Iw] = Sh' MS[S+IW] =8 .
(differences) are used. L
Cll. Seasonally ad- Reintroduce trading-day variation and ex- cs IIDI'/Sh =CI'D. [C+S+I'+Dr]—sh =
Jjusted series treme and near-extreme values by dividing
(B1) by (C10) (subtracting (C10) from (BL)). C+I’+D,.
Cl2. Not used
##C13. Irregular series Divide (C11) by (C7) (subtract (C7) from (Cl1)) CI'D/0), =1'D. [C+I/+D 1-C) =
to obtain an estimate of the irregular. ts r 77
I74D,.
Adjustment for Trading-Day Variation (optional).--When the trading-day routine is
applied in Bl to Bl6 and B18 to Bl9, it is reapplied in Cl4 to C16 and Cl8 to C19 to
obtain improved estimates.
#Clh. Extreme irregular In reapplying the trading-day routine, the For ’I'-l.b|>2.55T, For|1/|>2.50,,
values excluded variance is computed using the 22 types of
from trading-day monthly trading-day factors shown in Blé 1’ D, removed from I’+Dr removed from
regression instead of the means of the 31- and 30-day
months and non-leap-year Februaries. This regression. regression.

improves the treatment of extremes, partic-
ularly for leap-year Februaries. Extremes
beyond 2.5 o, are shown in Clh.

*C15. Final trading-day Same as Bl5 except that the computations [T D.}Dp. [I+D.]-D..
regression are based on C13 (with extremes omitted).

Using the standard errors of the seven
daily weights, compute estimates of the
standard errors of the monthly calendar
adjustment factors M; as follows:

Multiplicative:
31-day months beginning on day-of-the-week j:

My = 3% [8§+8§+1+8§+2

+2 A X A +A ;_'_5,
(53,J+1*0j,j+2 cj+1,j+2b ’



Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative Additive

*C15. (Continued) 30-day months beginning on day-of-the-week j:

A - Al 1

[ 1 49+42 20, | o5

My = 557[°37°3+ 775,547
Leap-year Februaries: & = 18

p-y es GM29 _é§_0 H
Non-leap~year Februaries: 8M28 = 0;

where 6j+7 = 33..
If a length-of-month adjustment is included
in the trading-day factors, the denominator
of all GM's is 30.4375.
Since the G 's, for each length month, are
almost equaﬁl.[ in practice, only one estimate
is shown for each of the seven GMsl's,
A
UMBO'S and GM29'5.
Additive:
Same as multiplicative except that the de-
nominator of gy's is 1.0 in all cases rather
than 31, 30, 2% or 30.4375.

%(C16. Final trading-day Same as B16 except that the factors are I’p./D, =1’, [1'+D.]-D, = I'.
adjustment factors divided into (subtracted from) (C13). 3
derived from re-
gression coeffi-
cients

*C17. Final weights for Same as BL7 except that Cl6 [or €13 if the [1I] = w. [1] = w.
irregular component trading-day option is not used] is used.

*C18. Final trading-day Seme as B18 except that the final residual D= Dp D,.
factors derived weights estimated in C15 are used. If length-of-
from combined daily month variation is included with the trading-day
weights factors, Nj is 30.4375 for all months. This

option is not aveilable with en additive adjust-
ment .

*C19, Original series ad- Divide (subtract) (C18) into (from) (43) CsSI'YD=CS I’ | [C+S+I'+Dy]-D, =
Jjusted for trading- [or (B1) if A3 does not appear]. 7
day and prior C+S+I7,
variation

PART D. FINAL ESTIMATION OF SEASONAL FACTORS, TREND-CYCLE,
IRREGULAR, AND SEASONALLY ADJUSTED SERIES

The original series adjusted for trading-day variation is modified for extreme
and near-extreme values by the C17 final weights and final estimates of the sea-
sonal, trend-cycle, and irregular are derived.

Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

#%[l. Original series
modified by final
weights and ad-
justed for trading-
dgy and prior
variation

D2. Trend-cycle

Same as Cl except that Cl7 weights and
C19 adjusted series are used.

Compute a centered 12-term moving average
of (D1) as an estimate of the trend-cycle.

C S I'T1.0+w(I’-1.0)]| [C+S+I']-I’(1.0-w)
IV

= (¢ 8 IVv. C+S+IV,

Mo[Cc 8 1¥] = Cg.

Mo[C+S+I¥] = Cg.

15



Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

D3. Not used

Dy, Modified S-I ratios
(differences)

D5. Seasonal factors

6. Seasonally adjusted
series

3%D7. Trend-cycle

%DB. Final unmodified
S-I ratios
(differences)

#09. Final replacement
values for extreme
S-I ratios
(differences)

*I[L0. Final seasonal
factors

#D11. Final seasonally
adjusted series

Divide (D2) into (DL) to obtain S-I ratios
(subtract (D) from (Dl) to obtain S-I
differences).

Same as BS5 except that D ratios
(differences) are used.

Divide (I5) into (IL) (subtract (Ip) from

(IL)) to obtain a preliminary seasonally
adjusted series.

Sane as B7 except that D6 is used.

Divide (D7) into (C19) (subtract (D7) from
(C19)) [or (Bl) if the trading-day option
is not used] to obtain final unmodified S-I
ratios (differences).

Perform an analysis of variance of the S-I
ratios (differences) to determine whether
the original series contains significant
stable seasonality. See appendix A for the
details of this test.

Divide (D7) into (IL) (subtract (D7) from
(I)) to obtain S-I ratios (differences
modified for extreme and near-extreme values.

Print out values not identical to the
corresponding entries in IDB.

For each month, compute and print out the
average year-to-year percent change (Q—
ference) in estimates of the irregular (I’)
and the seasonal (8’) and their ratio
(I75=MSR = moving seasonality ratio), where
S is an unweighted 7-term average of the D8
and If S-I ratios (differences) and I is
obtained by dividing S into the ratios (sub-
tracting S from the differences). -

The MSR may be used as an indicator of the
amount of moving seasonality present in a
particular month.»

Same as BlO except that D8 and I9 S-I ratios
(differences) are used. Compute estimates
of seasonal factors one year ahead by the
formula sn+1=sn+lg[sn-sn_l].

Divide (T10) into (C19) (subtract (DlO) from
(C19)) or (BL) t6 obtain the final seasonally
adjusted series.

cs IW/CS =5 IV,

Mg[s 1TV] = Sg.

cs IW/s5 SHCEI A

Mg[C T¥] = Cq.
cs1'/Cq=8T1".

C s I¥/Cy =5 IV,

Mg[s I] = sg.

CsI'/sg=0CT'.

10n the basis of the MSR's, the user may wish to specify shorter or longer moving

averages in a subsequent adjustment of the series. The averages which were selected

automatically by the X-10 variant on the basis of the MSR's are given below:

MSR (I//S’) Moving Average
0 to 1.49 3 - term
1.50 to 2.49 3x3 - term
2.50 to L.L9 3x5 - term
4.50 to 6.49 3%9 - term
6.50 to 8.49 15 - term
8.50 and over n - term (stable
seasonal)

See also Marris (8) for a discussion of the X-10 selection techmique.
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[C+S+IW]—05 = S+IV,

Mg[S+I¥] = Sg.

[C+s+I"]-8g = C+I".

M [C+I¥] = Cg.
[C+S+I’]-Cg = SHI'.

[C+s+1¥]-Cg = S+IV.

Mg[S+1¥] = Sg.

[C+S+I’]-8¢ = C+I’.



Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

*DL2,

*DL3.

Final trend-cycle

Final irregular

Divide (Dl) by (D10) (subtract (I0) from

(D)) to obtain a modified seasonally ad-
justed series. Apply the variable trend-
cycle curve routine to the modified
seasonally adjusted series to obtain the
final trend-cycle. g

Divide (D12) into (Dl1) (subtract (DL2) from

(1)) to obtain the final irregular. Compute
the standard deviation for each year, each
month, and the entire series.

MolC ] = c7.

’ = T/
CI/C7 I‘.

M[C+I"] = Cq-

[O+I}-Cq = I°.

The original and seasonally adjusted series and the irregular are modified

for extremes (beyond 2.5 ¢). Tables E4, ES5, and E6 provide aids to interpreting

PART E. MODIFIED ORIGINAL, SEASONALLY ADJUSTED,

AND IRREGULAR SERIES

the quality of the seasonal adjustment.

Table number and title

Multiplicative and additive

Symbolic notation

Multiplicative

Additive

*EL.

*E2.

*E3.

.

*El

*ES5

*ES

Original series

Modified
seasonally
adjusted series

Modified
irregular geries

Ratios (differ-
ences) of annual
totals

Percent changes
(differences) in
original series

Percent changes
(differences) in
final seasonally
adjusted series

Replace those values in the original series
(Al or Bl) where a zero weight was assigned
in C17 (beyond 2.5 o) with the product (sum)
of the trend-cycle, seasonal, trading-day and
prior adjustment components shown in Il2,I10,
C18, and A2 to obtain an original series
modified for extremes.

- Replace those values in the final seasonally

adjusted series (Dl1) where a zerc weight was
assigned in Cl7 with the D12 final trend-
cycle values.

Replace those values in the final irregular
series (M3) with 1.0 (0.0) where a zero
weight was assigned in C17. Compute the
standard deviation for each year, each
month, and the entire series.

Compute the ratios (differences) of the
annual totals of (between) (a) the
original (Bl) to (and) the final season-
ally adjusted (ML) series and (b) the
modified original (El) to (and) the
‘modified seasonally adjusted (E2) series.

Compute and print out the individwal month-
to-month percent changes (differences)in Bl.

Compute and print out the individual month-
to-month percent changes (differences) in I1.

Where w = 0.0,

I’ set equal to
1.0

i.e., CS I/D =
CSPD.

Where w = 0.0,
I’ set equal to 1.0;
i.e., CI'=¢C.

Where w = 0.0,
I’set equal to 1.0.

Where w = 0.0,

I’ set equal to
0.0;

i.e., C+8+1”+D, =
C+S+P+Dy..

Where w = 0.0,
I’set equal to 0.0;
i.e., C+I/ = C. .

Where w = 0.0,
I’set.equal to 0.0.




PART F. MCD MOVING AVERAGE AND SUMMARY MEASURES

Table number and title

Multiplicative and additive

Synbolic notation

Multiplicative

Additive

*Fl. MCD moving average

#*F2, Summary measures

18

Compute an unweighted moving average of the
final seasonally adjusted series (D11) with
number of terms equal to MCD (see F2 for
computation of MCD). When an even number of
terms is used (MCD = 2,4,6), the moving
average value is shown one-half-month after
the central position; e.g., a 2-term average
of March and April is printed in the April
position and a L-term average of March-June
is printed in May.

Average Percent Changes (Differences) Without
Regard to Sign Over Selected Spans and MCD

Compute the average without regard to sign of
the percent changes (differences) for the
following series over spans of 1, 2, 3, L, 5,
6, 75 9, 11 and 12 months}

Table No. Symbol Series
A1 (BL) [ Original series;

ol TTy Final seascnally adjusted
series;

3 I Final irregular series;

2 Etb Final trend-cycle;

DLO _'b Final seasonal factors;

A2 T>t Prior monthly adjustment
factors;

c18 TD(#)y, Final trading-day adjust-
ment factors;

El 6’@ Modified original series;

B2 Gl  Modified seasonally adjust-
ed series;

E3 TI;I Modified irregular series;

where t designates the.span (t =1, ..., 7,
9, 11, 12) and (%) designates whether allow-
ance for length-of-month variation is made
in the trading-day factors (% denotes no
allowance for length-of-month variation and
*% denotes allowance for length-of-month
variation).

For each of the above series, average the
percent changes (differences) for each span
t without regard to sign and print out the
average with the table number of the series
from which the percent changes (differences)
were computed and the symbol assigned above.
Compute and print out

Tt/Et for t =1, ..., 12.
Designate as the MCD span the shortest span
for which

I./T, <1.0.
If Tt/Et > 1.0 at the 5-month span, designate
MCD as "é".

MycplCI’] = Cyepe

Mycpl €+ = Cygp:



Table number and title

Multiplicative and additive

*F2. (Continued)

Relative Contributions of Components to Percent Changes (Differences) in
Original Series

Compute the relative contribution of each component to the percent changes
(differences) in the original series over each span t using the relationship

R eTf +C +S5 + B + Tl

Since the sum of squares of the percent changes (differences) does not equal

0% exactly, substitute (0f)°, where (0{)® =T + C3 + §§ + P{ + TIf. Then
compute the ratios T%/(Oé)‘"‘,. . ,_’IT)?G/(B,;)Z, which express the relative
importance of the changes in each component., Also, compute the ratio

0/)2 /02
(04)2/02
as an indicator of how well the approximation

('o',é)? E 61 holds.

Average Duration of Run

Compute average duration of run (the average number of consecutive
monthly changes in the same direction; 'mo change" is counted as a
change in the same direction as the preceding change) for the
following series:

Table No.  Symbol Series

il CI Final seasonally adjusted series;
3 I Final irregular series;

T2 ¢} Final trend-cycle;

F1 MCD MCD moving average.

Méans and Standard Deviations of Percent Changes (Differences)

Compute the mean and standard deviation of the percent changes (differences)
for O, I, C, S, CI and MCD over each span t { t =1, ..., 6, 7, 9, 11, 12).
Print out the means and standard deviations of the percent changes (differ-
ences) with the symbol and table number of the series from which the
measures were computed.

PART G. CHARTS

Charts Gl and G2 are available as part of the standard printout. G3 and G4
are available optionally. The user may also specify that no charts are to be
printed. See section IX for further details,

Table number and title

Multiplicative and additive

#Ql. Charts

*G2. Charts

G3. Charts

Plot the final seasonally adjusted series and final trend-cycle (D11 and
T2, respectively).

Plot the final S-I ratios (differences) with extremes, final S-I ratios
(differences) without extremes, and final seasonal factors (D8, I, and DO,
respectively).

Plot in calendar order the final S-I ratios (differences) with extremes,
final S-I ratios (differences) without extremes, and final seasonal
factors (I8, D9, and DIO, respectively).




Table number and title Multiplicative and additive

Plot the final irregular and final modified irregular (IL3 and E3,
respectively).

@s. Charts

Scales on Charts

Multiplicative:

The scales for the charts in Gl are semi-log. The program selects one
of the six following semi-log scales so as to maximize the space utiliged
by the charts themselves:

5-cycle - largest value is 100,000 times the smallest value on the scale;
h-cycle - largest value is 10,000 times the smallest;

2-cycie - largest value is 100 times the smallest;

1-cycle - largest value is 10 times the smallest;

"half-cycle! - largest value is 4 times the smallest;

"quarter-cycle" - largest value is twice the smallest.

The scales for the charts in G2, G3 and Gl are arithmetic. They are chosen
so as to maximize the space utilized by the charts themselves.

The scales for all charts are arithmetic and are chosen so as to maximize
the space utilized by the charts themselves.

Specifications--Variable Trend-Cycle Curve Routine

The steps in the variable trend-cycle curve routine are as follows:

1. As a preliminary estimate of C, compute a 13-term Henderson moving
average of the seasonally adjusted series. Do not extend to ends of series.

2. As a preliminary estimate of I, divide (subﬁract)w the 13-term moving
average into (from) the seasonally adjusted series.

3. Compute the average month-to-month percent change (difference) without
regard to sign in the preliminary estimates of the irregular (I) and the trend-
cycle (C). Compute their ratio (I/C) to obtain an estimate of the importance of
the irregular variations relative to the movements in the trend-cycle.

20

/C

Moving average

0.00t0c 099 .......
1.00t03.49.......
3.50 and over. .. ...

9-term Henderson
13-term Henderson
23-term Henderson

For the weight patterns for the Henderson moving averages and the weights used
for extending the averages at the ends of the series, see appendix B.



Specifications--Quarterly Program (Multiplicative or Additive, X-11Q)

The steps in the quarterly program are analogous to those in the monthly
program with the following changes:

1. Part A is not applicable.

2. The tables dealing with trading-day variation (B14 to B16, B18 to B19, C14
to C16, C18 to C19) are not applicable.

3. The available options are slightly different from the X-11 options. ‘See
section IX for further details. ‘

4. The estimates of the trend-cycle are derived by a centered 4-term moving
average (tables B2, C2, D2) and a weighted 5-term Henderson moving average
(tables B7, C7, D7, D12). The weights for the 5-texrm Henderson average are given
in appendix B.

5. The seasonal factor estimates are adjusted to sum to 4.000 using a centered
4-term moving average (tables B4, B5, B9, B10, CS, C10, D5, D10).

6. In step B7, replace an extreme value with the average of the value times
its weight and the nearest full-weight value on either side. To replace a value in
the first (last) quarter, replace the extreme value with average of the value times
its weight and the nearest full-weight value.

7. 1In table F2, the P and TD summary measures are not applicable. Summary
measures are shown over 1- to 4-quarter spans. Table F1 is quarters for cyclical
dominance (QCD) moving average, When 1/C=1.0 at the 3-quarter span, QCD is
designated as “4”

Specifications--Summary Measures Routine
(Multiplicative or Additive, Monthly or Quarterly)

In this routine, the input is seasonally adjusted. The program tests for residual
seasonality and trading-day variation by completing the standard X-11 steps in
parts B and C and steps D1 to D10 and computes the summary measures shown in
table F2 (the “percentage contributions to O” part of this table is notapplicable).

Part A and tables E2, E4, and E6 are not applicable. Only the tables in the
standard printout and chart Gl are shown. The computations are the same as
those for the seasonal program except that table D11 is the same as Bl and the
final trend-cycle moving average is applied to table D1.

21



22

B 2

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVGE

Sample Printouts

U.S. TOTAL RETAIL SALES, 1953 TO 1964.—X-11 monthly multiplicative adjust-
ment, full printout, Trading-day weights are computed internally. All charts
are printed,

This series is shown for purposes of illustration only. It is pot directly com-
parable to the official published series which is a sum of seasonally adjusted
component series containing special adjustments for the effect of varying dates
such as certain holidays (for example, Easter) and the introduction of new auto-
mobile models,

X=11 SEASONAL ADJUSTMENT PROGRAM
UsSs BUREAU OF THE CENSUS
ECONOMIC RESEARCH AND ANALYSIS DIVISION
OCTOBER 1+ 1966
THE X-11 PROGRAM IS DIVIDED INTO SEVEN MAJOR PARTS~
PART DESCRIPTION
A« PRIOR ADJUSTMENTS: IF ANY
B+ PRELIMINARY ESTIMATES OF IRREGULAR COMPONENT WEIGHTS
AND REGRESSION TRADING-DAY FACTORS
Ce FINAL ESTIMATES OF ABOVE
D+ FINAL ESTIMATES OF SEASONAL+ TREND-CYCLE AND IRREGULAR COMPONENTS
E+ ANALYTICAL TABLES
Fs SUMMARY MEASURES
Ge CHARTS
TABLES ARE IDENTIFIED BY THEIR PART LETTER AND SEQUENCE WITHIN THE PART. A GIVEN TABLE HAS THE SAME
IDENTIFICATION IN THE STANDARD+ LONG AND FULL PRINTOUTS. THE SAME NUMBER IS GIVEN TO CORRESPONDING
TABLES IN PARTS BY C AND D« THUS: TABLES B10Oe+ C10+ AND D10, ARE ALL TABLES OF SEASONAL FACTORS.
WHERE NO CORRESPONDING TABLE EXISTS THE SEQUENCE NO. IS NOT USED IN THE PART. THUS+ BB AND D8. ARE
TABLES OF UNMODIFIED SI RATIOS BUT THERE IS NO C8.

THIS SERIES RUN OCT 1966

SERIES TITLE- U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS SERIES NO.  P204

PERIOD COVERED- 1/53 To 12/64

TYPE OF RUN - MULTIPLICATIVE SEASONAL ADJUSTMENT

FULL PRINTOUT. ALL CHARTS.

TRADING DAY REGRESSION COMPUTED STARTING 1953 EXCLUDING IRREGULAR VALUES OUTSIDE 2.5-SIGMA LIMITS,
TRADING DAY REGRESSION ESTIMATES 'APPLIED STARTING 1953 IF SIGNIFICANT. .
SIGMA LIMITS FOR GRADUATING EXTREME VALUES ARE 1.5 AND 2.5

FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC
12903+ 12198. 13711. 14115, 14520, 14442 14250+ 14045. 13952, 1481%. 13828. 16314,
12213+ 11948+ 13576+ 14025. 14116+ 14533, . 14259, 13771. 14012, 14538« 14401. 17738,
13147 12642, 14609. 15450, 15333. 15600+ 15261 1548]. 15765, 15685+ 15751+ 19124,
13727+ 13551, 15527. 15074, 16109+ 16579. 15382, 16187. 15582, 16130. 16493, 19380,
14781.  14058. 15945, 16285. 17205. 17114+ 16864 17490, 16373,  16949. 17133. 19844,
15286+ 13783. {5464. 16362. 17364 16603. 16596+ 17000+ 16326, 17360 17039 21174s
16225« 14961, 16967+ 17821. 18600. 18708+ 18332, 18054, 17570+  19095. 17635. 21454,
16312+ 15829. 17632. 18973. 18548. 18918. 18066+ 18153. 17848, 18648, 18385. 22153,
15803. 15071+ 17714. 17618. 18532. 18907. 17922, 18325. 18158. 1876l. 19224, 22881.
17007+ 16042+ 19193. 19097. 20226. 20254. 19138+ 19920. 18863, 20576+ 20911. 24127.
18261+ 17087+ 19653. 20518. 21228+ 20737+ 20540« 2101B. 19267. 21528. 21494. 25104«
19154+ 18758. 20502+ 21186+ 22508, 22242. 22145, 21778+ 21313, 22605. 21720. 27719

15398+ l4661. 16708, 17210. 17857. 17886. 17396+ 17602. 17086. 18058. 17834. 21418,
TABLE TOTAL~ 2509376. MEAN- 17426, STD. DEVIATION- 2847,

OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Ps 21 SERIES

CYCLE- CENTERED 12-TERM MOVING AVERAGE
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
* 14063+ 14023, 14007, 13998. 13977. 13964,

13969+ 139584 13949. 13939, 13952. 14035. 14133 14201. L4273, 14375. L4485. 14581,
14667+ 14780. 14924, 15045, 15149. 15263. 15345+ 15407. 15483. 15506. 15522+ 15595,
15641+ 15676+ 15697. 15708, 15758. 15799. 15852« 15916+ 15954, 16022. 16118+ 16186+
16270« 16386, 16474 16541. 16601+ 16647+ 16689+ 16701+ 16669, 16652. 16662. 16648.
16615, 16583, 16561. 16576+ 16589, 16641s 16736+ 16824, 16935, 17059. 17171. 17310
17470+ 17587. 17682. 17807. 17904. 17940+ 17955. 17995. 18059. 18135. 18181. 18187.
18185+ 18178. 18194+ 18187. 18199. 18260« 18268+ 18215, 18187. 18134, 18076+ 18075.
18069+ 18070« 18090. 18108s 18147, 18213. 18293. 18384. 18486. 18609, 18741. 18868
18975+ 19092, 19188« 19293, 19439. 19561¢ 19665+ 19761. 19824, 19902. 20003. 20065«
20143, 20247, 20310. 20367.. 20431, 20496. 20573+ 20680, 20785. 20848. 20930. 21046
21175« 21274. 21391. 21521, 21575. 216%4. HK A Aok

17380+ 17439. 17496+ T7554. 17613. 17686. 17052+ 17101. 17151« 17204. 17261. 17321.
TABLE TOTAL- 2290827,

OCT 1966 Us S, TOTAL RETATL SALES IN MILLIONS OF DOLLARS Pe 11 SERIES P20y
B 1. ORIGINAL SERIES
YEAR JAN

TOTAL
169097«
169130
183848
189721
200001«
200357
215422,
239465,
218916
235354,
246435,
261630.

P204

TOTAL
84034,
169845
182685+
190329.
198541,
201602+
2149024
218156+
220078+
234766+
246856,
128629,



B 6.
YEAR
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVGE

B 7.

YEAR
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVGE

OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe 34
UNMODIFIED SI RATIOS
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
* 101.3  100.2 99.6  105.9 98.9  116.8
87.4 85.6 97.3  100.6  101.2  103.5  100.9 97.0 98.2 101+t 99.4  121.7
89.6 85.5 97.9. 102.7 101.2  102.2 99.5 100.5 101.8 101.2 101.5  122.6
87.8 8644 98.9 96,0  102.2  104+9 97.0  101.7 97.7  100.7  102.3  119.7
90.6 85.8 96.8 98.5  103.6 102.8  101.0 1047 98.2  101.8  102.8  119.2
92.0 83.1 93.4 9847 10447 99.8 99.2  101.0 96+l 10148 99.2  122.3
92.9 85.1 9640  100.1  1Q3+9  104s3  102.1 1003 97.3  105.3 97.0  118.0
89,7 87.1 96.9  104.3  101.9 . 103.6 98.9 9947 98.1  102.8  101.7  122.6
87.5 83.4 9749 97.3  102.1  103.8 98.0 99.7 98.2  100.8 102.6  121.3
89.6 84.0  100.0 99.0  10B.1  103.5 97.3  100.8 95.2  103.4. 104.5  120.2
90.7 84,1 96+8  100.7  103.9  101.2 99.8  101.6 92.7 103.3  102.7  119.3
90.5 88.2 95.8 98.4  104+3  102.5
89.8 85.3 97.1 99.7  1Q3.0  102.9 99.5  100.7 97.6 1025  101+2 1203
TABLE TOTAL-  13196.2
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe 4y
REPLACEMENT VALUES FOR EXTREME SI RATIOS
JAN FEB MAR APR MAY JUN JuL AVG SEP ocT NOV DEC
1016 #¥kkksx 12048
10041
sckokokk koK kk ok okokkokkok 99.6 98,8 kkkkkokk dokkkAkk dAokkkokk
Aok kK dokokRkok kKK AkARk 9943 sokbkokok KkkAKRK 99.6
101.5
Rk Ak 84.8 9646 kkkkak FdMkkkk 1035
90.9 * 102.9  101.2  120.7
kAR 8U.G Fkkkkokk 99.6
901 Hkkiokkk AokkkkkK 99.5 10244
soRkoRk lokkkkack 97 ok
Wk 6otk Nokkkkkk Fokkdokokk KokNokkokk
ook kok 84,3 Fx Hokok
OCT 1966  Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe 5
SEASONAL FACTORS
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
88.5 85.8 98.0 100.1 1015 1033 1009 10043 99.0  101.4 99.7  121.6
88.5 85.8 98.0 100.1 I01.5 103.3 100.6  100.5 98.7 101.3  100.2  121.5
88.7 85.9 97.9 99,7 101.8 103.3  100.2  100.7 98.4  101.1  101.0  121.1
89.2 85.8 9747 9942 102+4 1035 99.9 1010 97.9  101e1 1015 12046
90.1 85.5 97.1 98.9  103.1 103¢4  100.! 1010 97.5 1015  101.4  120.4
9046 85.1 9647 9940  103.5 103+5 100.1  100s7 97.2  101+9  101.0 12049
90.7 84.8 9646 99.3  103.3 103.6  100.0  100.3 97.4  102.3  101.1  121.3
90.3 84,5 97.0 99,5  102.9 . 103.7 99.2  10C.1 97.4  102.6  101.8  121.5
90.1 84.2 9743 99.6  102.9  103.4 9847  100.2 97.2 1029  102.7  121.0
90.1 84,1 97.2 99.6  103.4  103.0 98.4  100+6 96.6  103.1  103.3  120.6
90.3 8u4.2 96.8 99.6  103+9  102.5 98.5  101+0 9643  103.2  103.5  120.1
90.4 84,3 96.6 99.5 1042 1022 98.5 1010 96¢3  103.2  103.5 12041
TABLE TOTAL-  14400.5
OCT 1966 Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P. 6t
SEASONALLY ADJUSTED SERIES
JAN MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
14582+ 14212+ 13997. I4101s 14306. 13974« 14121« 14003+ 14095. 14609. 13869+ 13414
13802+ 13921. 13859. 14011. 13908. 14062+ 14179« 13709. 14195, 14355, 14371. 14596
14816« 14724, 14917. 15492. 15068. 15098+ 15234+ 15373. 16020. 15507. 15588. 15792+
15392+ 15802. 15890« 15192. 15733. 16025. 15400« 16028+ 15922. 15950. 16252+ 16070+
16363+ 16446, 16418. 16471. 16681. 16557. 1685ls 17316. 16790. 16706+ 16891. 16488+
16878+ 16189, 15997« 16530+ 16770. 16035+ 16581« 16874s 16793. 17038+ 16877« 17519
17896+ 17644, 17572. 17941, 18011. 18060« 18329. 18003, 18042. 18659. 17442. 17692+
18072+ 18733. 18185, 19061. 18024. 18241. 18213. 18144, 18323, 18168. 18065. 18229,
17549+ 17903. 18215« 17680. 18015« 1828l 18161s 18288+ 18679. 18236. 18724. 18905
18880, 19072, 19749, 19181. 19560. 19665. 19459. * 19796. 19520. 19960. 20250. 20014e
20220+ 20300. 20293. 20602. 20436. 20237. 20849. 20815. 20014. 20856, 20770. 20900,
21179« 22247, 21231. 21284, 21608. 21758+ 22479+ 2156B. 22139. 21899, 20988. 23077.
17136e 172664 17193+ 17295 17343. 17333. 17488. 17493. 17544, 17662+ 17507, 17725
TABLE TOTAL- 2507836s
OCT 1966 Us Se TOTAL RETATL SALES IN MILLIONS OF DOLLARS P 77
TREND CYELE - HENDERSON CURVE
13-TERM MOVING AVERAGE SELECTED. I/C RATIO IS 3.58
JAN FE APR MAY JUN JUL AUG SEP ocT Nov DEC
14325. 14261, 14196, T4138. 14093. 14098. 14133. 14147, 14114. 14041. 13950. 13862.
13804s 13807+ 13860+ 13929. 13977. 13991. 14007« 14059« 14149, 14265. 14408, 14572.
14740+ 14886+ 14993. 15084. 15169. 15259+ 15365. 15472. 15561. 15639. 15681. 15670
15647+ 15632+ 15632+ 15644 15663. 15706+ 15768+ 15845 15936. 16026s 16116+ 16216+
16303« 16368. 16442, 16534, 16643, 16758+ 16849s 16908. 16921. 16870. 16756+ 16623+
16503. 16412, 16356, 16340. 16385. 16469. 16567. 16682, 16826, 17009. 17211. 17396.
17551s 17694, 17816+ 17904. 17992. 18087+ 18159, 18152. 18087. 18005. 17975. 18026s
18150« 18296, 18409. 18452+ 18414. 18317. 18246 18211. 18182, 18142. 18086« 18002+
17932+ 17896+ 17900s 17952. 18035. 18130. 18226« 18325. 18425, 18535. 18666. 18828+
19006+ 19178+ 19331, 19U444. 19508. 19556+ 19606« 19678+ 19783, 19900. 20015. 20135.
20230. 20296+ 20363. 20427. 20482. 20515. 20531. 20531. 20565. 20677. 20857. 21065.
21257, 21418, 21527, 21612, 21722. 21802. 21856. 21894, 21913, 21935. 21996. 22078
17121+ 17179+ 17235, 17288« 17340. 17391 17483« 17892, 17539, 17587. 17643+ 17706«
TABLE TOTAL- 2507557.

SERIES

SERIES

SERIES

SERIES

SERIES

P204

AVGE
103.8
99.5
10045
9%.6

P204

SeDe
1«3
143
1e3
1.3
1.3
1.3
143
143
1.2
1.2
142
1.2

P20o4

AVGE
100.0
100.0
100.0
1000
100.0
100.0
10040
100.0
100.0
100.0
100.0
100.0

P204

TOTAL
169284«
168969
183631
189656+
199976«
200081«
215291.
219459,
218636
235106-
246291 .
261457

P204

TOTAL
169359.
168828+
183518+
189833,
199973«
200155«
215448
218907«
218850+
235139
2465384
261011

23



24

B G.
YEAR
1953
1954
1955
1956
1957

1958

1959

1960

1961

1962

1963

1964

OCT 1966 Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P. 8¢
UNMODIFIED SI RATIOS
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOv DEC
9041 85,5 9646 9948  103.0 102+4  100.8 9943 98.9  105.5 99e1  117.7
88.5 86.5 98.0 100.7 1010 103+9 101.8 98.0 99.0 1019 10040 1217
89.2 84.9 97.4  102.4  101.1  102.2 99.3  100.1 101.3 100.3  100.4  122.0
87.7 86.7 99.3 96,4 ¥02.8 1056 975 10242 97.8 1006 102.3 £19.5
904 85.9 97.0 98s5  1Q3.4 1021  100.1  103.4 96.8  100.5 102.3  119.4
9246 84.0 U5 100.1 1060 100.8 10042 101.9 970 1021 99.0 1217
92.4 8U.6 9542 99.5 103.4 103.4 101.0 995 971 106.1 981 119.0
89.9 86.5 95.8 102.8 100.7 1033 99.0 97 9842 102.8 101.7 123.1
88.1 84,2 99.0 98.1 102.8 104.3 98,3 100.0 98,5 1012 103.0 121.5
8945 83.6 9943 98.2  103.7  103+6 97.6  101.2 95.4  103.4  104.5 119.8
9043 84,2 9645 100.4 103.6 101.1 100.0 1024 93.7 104.1 10341 119.2
90.1 87+6 95.2 98.0 103.6 102.0 1013 99.5 973 103.1 987 125.6
89.9 85.4 97.0 99.6 102.9 102.9 99.8 100.6 97.6 1026 101.0 120.9
TABLE TOTAL- 14400.8
OCT 1966 Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P 90
REPLACEMENT VALUES FOR EXTREME SI RATIOS
JAN FEB MAR APR ‘MAY JUN JUL AUG SEP ocT NOV DEC
1011 12043
100.1 98.5
8947 Fdkkdkrk 97.2 99.6 ¥kkkkkx  102.8 99.8
103.6 %
¥ 10168  101e1 dokgksok
FARARRE FARARAK AR AR RK 99.4  102.8 *
M 96.4
84.5 Ll 103.2 120.6
OCT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Ps10r
SEASONAL FACTORS
JAN FEB MAR APR MAY JUN Juo AUG SEP ocTt Nov DEC
89.4 8549 97.4 100.2 202.0 103.0 10047 997 98.8 1011 100.3 121.2
89.6 860 974 10001 10242 1029 100.6 100.0 98.6 101.1 100.5 121.0
89.8 85.9 9742 100.0 Q2.3 102.7 100.4 10046 9843 101.1 100.8 121.0
$0.2 85,6 9648 99.8 10246 10245 10043 101.1 979 101.1 101.0 120.7
90.8 85+5 96.4 99.7 102.9 102.5 100.2 101.4 9746 1013 101.1 120.7
90.9 85.3 9643 99.5 1032 1026 100.0 1013 97.5 1015 1013 120.7
90.8 8541 9645 99.3 1033 102.8 99.7 101+0 97.5 101.9 101.6 120.9
90.5 84.8 96.8 99.2 103.3 103.0 99.4 10047 974 102.3 102.0 120.9
90.1 84.7 971 99.1 1033 103.0 99.2 10046 97.2 102+6 1025 120.8
89.8 84,5 97.3 99.0 103.4 102.9 99.3 100.7 97.1 102.9 103.1 120.6
89.6 84.3 973 98.8 103.4 1027 99.4 100.8 96.9 1031 103.4 120.5
89.7 84,1 973 98.8 103.5 102.5 99.5 100+9 9647 103+2 103.5 120.1
TABLE TOTAL=- 14401.5
OCT 1966 Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Palle
SEASONALLY ADJUSTED SERIES
JAN FEB MA| APR MAY JUN JuL AUG SEP ocT NOv DEC
14427 14195. 14072. I4080e 14234. 14026+ 14157+ 14091. 14128. 14651le 13785. 13462.
13634. 138%92. 13936, 14007 13818. 14123« 14178+ 13766+ 14216. 14383. 14323+ 14662«
14634 14711. 15024« 15850. 14985. 15186« 15195« 15390 16039. 1551is 15621« 15809+
15211+ 15826+ 16035. 15106« 15704 16169« 15333+ 160its 15914, 15951. 16332. 16054e
16242, 16436¢ 16533, 16333, 16721+ 16704. 16833+ 17257, 16769. 16725. 16942. 16443
16808. 16152, 16062, 16447, 16832. 16184. 16594. 16781. 16737. 17099. 16817. 17543,
17866+ 17573. 17591« 17942. 18008. 18191+ 18385. 17878. 18027. 18739. 17362. 17743,
18029+ 18661. 18208s 19123. 17958. 18360. 18170+ 18025. 18331, 18236, 18020+ 18323,
17539+ 17799. 182U4t. 17778. 1793%. 18351. 18057. 18223. 18682. 18281. 18751. 18941«
18941 18979« 19717+ 19298. 19570. 19682. 19278« 19790. 19429, 19996. 20280. 19998
20379« 20274, 20201. 20767. 20524. 20197. 20666. 20857. 19884, 20881. 20790. 20838.
21364+ 22304. 21073. 21848. 21745. 21691. 22263+ 21588. 22048, 21907. 20989. 23072
17089+ 17234. 17228. T7315. 17337. 17405« 17426. 17472. 17517. 17697. 17501+ 177413
TABLE TOTAL- 2507482,
0CT 1966 Ue Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.12¥
IRREGULAR SERIES
JAN FEB MAR APR MAY JUN Jul AUG SEP ocT Nov DEC
1007 99.5 99.1 99.6 10140 995 10042 9946 100.1t 10443 98.8 97.1
98.8 100.6 100.5 100.6 989 100.9 101.2 9749 100.5 100.8 994 100.6
99.3 98.8 100.2 102.4 1988 995 98.9 99.5 103.1 99.2 99.6 100.9
97.2 101.2 102.6 96.6 1303 103.0 97.2 101.0 99.9 9945 10143 99.0
99.6 100.4 100.5 98.8 1005 997 99.9 102.1 99.1 99.1 1011 98.9
101.8 98.4 9842  100.7  102.7 983  100+2 10046 99.5 . 100.5 97+7  100.8
101.8 99.3 98.7 100.2 1001 100+6 101.2 98.5 99.7 10441 96.6 98.4
99.3 102.0 98.9 103.6 97.5 100.2 99.6 99.0 100.8 100.5 99.6 101.8
97.8 99.5°  101.9 99.0 99+5 1012 99.1 99¢4  101.4 98.6  100+5 10046
9%.7 99.0 102.0 99.2 100.3 10046 98,3 100.6, 9842 1005 101.3 99.3
10047 99.9 9%e2 101.7 1Q0.2 984 100.7 101.6 967 101.0 99.7 98,9
100.5  104.1 97.9 99.2  100.1 9945  101.9 98+6  100.6 99.9 95.4 10445
1.4 1.6 15 1.8 12 12 1.3 1.3 1.5 1.9 1.9 1.8
TABLE TOTAL- 14399.2 MEAN- 100.0 STDe DEVIATION- 1.6

SERIES P204

SERIES P2o4
SeDe
143
143
13
1e4
15
1.5
1.4
1+5
1.4
145
15
15

SERIES  P204
AVGE
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

SERIES P204

TOTAL
169307«
168940
183554«
189646+
1999384
200056«
215305«
219444,
218583,
234957,
246258,
261493,

SERIES P204
SeD»
1.6
1.0
1.4
2.0
9
1.5
1.8
1.6
1.2
1e1
1.4
2.4



1966  Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.13+ SERIES  P204
814, EXTREME IRREGULAR VALUES EXCLUDED FROM TRADING DAY REGRESSION
(OUTSIDE 2.5-SIGMA LIMIT)
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC AVGE
1953 * ¥ 1043 9741 ARk ok kK
1954 *
1955 okl dokkokkopk * * K
1956
1957 Fokokokokk  Kokokdokpk * £ *:
1958 x A
1959 ook H 10441
1960 * - .
1961
1962. * ok
1963 *
1964 ook k 104.1 H: 95.4 104.5 Aok ok kK
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.147 SERIES  P204
B15. PRELIM TRADING BAY REGRESSION
COMBINED PRIOR REGRESSION  ST.ERROR T T
WEIGHT WEIGHT EOEFF» (COMBWWTe) (1) (PRIOR WT.
MONDAY .984 1,000 -.016 .057 ~.272 -.272
TUESDAY 1.019 1.000 .019 <056 +337 «337
WEDNESDAY ~984 1.000 -.016 +057 -e275 -.275
THURSDAY «999° £.000 -+001 .058 -.015 -.015
FRIDAY 14324 1.000 324 .058 Se53U% 545384
SATURDAY 1.219 1,000 .219 -058 3.783% 3.783%x
SUNDAY 470 1.000 -.530 «058 =9.207% =9.207%%
%  COMBINED WT. SIGNIFICANTLY DIFFERENT FROM 1 AT 1 PER CENT LEVEL
%% COMBINED WT. SIGNIFICANTLY DIFFERENT FROM PRIOR WEIGHT AT 1 PER CENT LEVEL
SOURCE OF SUM OF DGRS+OF MEAN
VARIANCE SQUARES FREEDOM SQUARE F
REGRESSION 1844497 6o 2.416 BOLTLLkkk
ERROR 74834 132. «059
TOTAL 22.330 138.
*%* RESIDUAL TRADING DAY VARIATION PRESENT AT THE 1 PER CENT LEVEL
STANDARD ERRORS OF TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
31-DAY MONTHS- .17
30-DAY MONTHS- .18
29-DAY MONTHS- 20
28-DAY MONTHS- +00
OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.15+ SERIES  P204
816+ TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
YEAR JAN FEB MA APR MAY JUN JuL AUG SEP ocT NOv DEC AVGE
1953 10147 99.1 98.3 99.9  100.0 100.0  101.0 98¢9  100.0  101.7 98+2  100.0 99.9
1954 10040 99¢1  100.0  101e1 9849  100s0  101.7 9843 99.9  100+0  100.0  101.0 100.0
1955 98.9 99+1  100.,0 °101.8  198.3 99¢9  100.0 10040  101.1 98.9  100.0 1017 1060
1956 98.3 102.6 101.7+ 98,2 100.0 101.8 98.3  101.0 99.0 100.0  101.1 98.9 1001
1957 100.0 99¢1 10040 100.0 1010 99+0  100.0  101+7 98.2  100.0 1018 98.3 99.9
1958 101.0 99,1 98.9  100.0  101+7 98¢2  100.0 100:0  100.0  101+0 99.0 10040 9949
1959 10147 99.1 9843 99.9 10040 100+0  101.0 98¢9  100.0 1017 98+2  100.0 9949
1960 100.0 102.6 10040 101.8 19843 9949  100.0 100+0  101.1 98+9  100.0  101.7 10044
1961 9843 99.1  101.0 99.0  100.0  101.1 98.9  100.0  101.8 9843 99.9 10040 99.8
1962 100.0 99.1 10147 98,2  1Q0+0 1018 98.3  101.0 99.0  100+0 1011 98.9 9949
1963 100.0 99¢1  100.0  100.0  101.0 9940  100.0  101e7 98.2  100.0 101.8 98.3 99.9
1964 101.0 1034 98.3 99.9  100+0 100:0  101.0 98:9  100.0  101+7 98+2  100.0 100.2
TABLE TOTAL-  14400.0
OCT 1966 Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe16+ SERIES P204
B17. PRELIM WEIGHTS FOR IRREGULAR COMPONENT
GRADUATION RANGE FROM 1.5 TO 2.5 SIGMA
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC SeDe
1953 1000 10040  100.0 100.0  100.0 10040 1000 10040 10040 «0  100.0 <0 .8
1954 89.3 5845 100.0 100.0 100+0 100.0 100.0 1000 100.0 100.0 100.0 100.0 «8
1955 1000  100s0 10040 1000 Q0«0  100+0  100.0  100+0 l1e1  100+0 10040 10040 .8
1956 100.0 83.5 1000 42.1 100+0 10040  100.0 1000 100.0 100s0 100.0  100.0 .8
1957 100.0 83.7 10040 94.8  100.0 100.0  100.0 100.0 100.,0 100.0 100.0  100.0 .8
1958 100.0 100.0- 100.0 100.0 1Q0.0 100.0 100.0 1000 100.0 100.0 89.5 100.0 o8
1959 1000 10040 10040 1000 108¢0 10040  100.0 10040  100.0 .0 2043 2643 o7
1960 100.0  100.0 84,9 «0 100¢0 10040  100.0  100+0  100.0 12,0  100.0  100.0 o7
1961 100.0  100.0 100.0 100.0 100.0 10040 1000 100+0 100.0 1000 100.0  100.0 .8
1962 100.0° 1000 100.0 100.0 00«0  100s0  100.0 100.0 100.0 100+0 1000  100.0 .8
1963 100.0  10C.0  100.0 34,8 100.0 100.0 100.0  100+0 51.9  100.0 0 10040 .8
1964 100.0 1000 100.0 160.0 100+0 100+0 100.0 100.0 100.0 9.8 «0 .0 .8
OCT 1966  Ue S. TOTAL .RETAIL SALES IN MILLIONS OF DOLLARS P.17+ SERIES  P204

B18+ TRADING-DAY ADJUSTMENT FACTORS FROM COMBINED DAILY WEIGHTS

(SAME AS TABLE B16.)
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OCT 1966

Ue S, TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe18¢ SERIES  P204
819, ADJUSTED* ORIGINAL SERIES

YEAR JAN FEB MAR APR MAY AUG SEP ocT Nov DEC TOTAL
1953 12681¢ 12307. 13948. T4123. 145i4. 14440. 1u1xo- 14194, 13950, 14564, 14084. 163133 169229,
1954 12208« 12055. 13581. 13876. 14266. 14531. 1401le 14009« 14020. 14532. 14399. 17564 169055+
1955 13287, 12755. 14608. 15175. 15568. 15609« 15255. 15487. 15597. 15852, 15749. 18795, 183766+
1956 13964, 13208. 15260, 15353. 16108. 16284. 15648. 16028. 15745, 16136. -163j7. 19586 189638,
1957 14740+ 14184, 15938. 16283, 17036, 17293. 16871. 17189 16676. 16948. 16828, 20187+ 200173«
1958 15136 13906+ 15628, 16360. 17066 1691l. 16595. 16993. 16324, . 17190s 17217. 21182. 200508+
1959 15946+ 15095. 17260. 17831. 18592, 18706+ 18152+ 182U46. 17568, 18767+ 17962+ 21452. 215576,
1960 16305+ 15428, 17631. 1B8636. 18868. 18928. 18058 18160. 17658. 18846. 18383, 21772. 218674
1961 16076+ 15206. 17540, 17802. 18539. 18706, 18113. 18323, 17835, 19085. 19235. 22871 219332,
1962 17014+ 16185. 18863+ 19451. 20224. 19894+ 19469+ 19725. 19060. 20584. 20688 24384, 235541,
1963 18259+ 17240. 19645, 20516s 21020s 20958« 20548+ 20657. 19624, 21526. 21112. 25538. 246638+
1964 18966+« 18136. 20856+ 21198 22499. 22239+ 21928¢ 22010s 21311. 22217. 22122. 27717 261197.
AVGE 153824 18642, 16730. 17217. 17861 17875. 17397. 17585, 17114, 18021. 17841. 21847,
TABLE TOTAL- 2509326. MEAN- 174264 STD. DEVIATION-- 2841
OCT 1966 U S. TOTAL RETAIL SALES IN HILLIONS OF DOLLARS P.19% SERIES  P204
C 1. ADJUSTED* ORIGINAL SERIES MODIFIED BY PRELIM WEIGI
*ADJUSTEC BY...TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC TOTAL
1953 12681+ 12307. 13948+ 14123. 14514. 14440. 14110 14198e 13950. 14202. .14084. 16800 169354,
1954 12225« 11980 13581. 13876. 14266. 14531¢ 14014« 14009 18020 14532. 14399. 17564« 168997+
1955 13287. 12755. 14608+ 15175. 15598. 15609+ 15255 15487, 15299, 15852, 15749+ 18795. 183468+
1956 13964+ 13237, 15260. 15503. 16108. 16284. 15648 16028. 15745. 16136. 16317. 19586, 189817,
1957 14740. 14154, 15938, 16294, 17036. 17293, 16871 17189, 16676, . 16948. 16828. 20187, 200154
1958 15136« 13906+ 15628+ 16360s 17066+ 16911s 16595« 16993 16324, 17190+ 17281. 21182 200531«
1959 15946+ 15095. 17260s 17831. 18592. 18706. 18152. 18246e 17568. 18347. 18197. 21706« 215646+
1960 16305+ 15428. 17660+ 18307. 18868. 18928+ 18058« 18160. 17658. 18587. 18383. 21772« 218116,
1961 16076+ 15206. 17540. 17802+ 18539. }8706e 18113. 18323, 17835, 19085. 19235. 22871. 219332,
1962 17014, 16185, 18863, 19451, 20224. 19894. 19469+ 19725. 19060. 20588. 20688. 24384, 235541
1963 18256+ 17240. 19645, 20298+ 21020. 20954« 20548+ 20657« 19769. 21526. 21563. 25538 247017,
1964 18966+ 18136s 20856. 21198+ 22499. 22239. 21928 22010 21311. 22593, 22763. 26525, 261022+«
AVGE 15383+ 14636 16732+ 17185. 17861. 17875. 17397« 17585. 1710fs 17965+ 17954+ 21409«
TABLE TOTAL- 2508692.
OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.207 SERIES P204
C 2+ TREND CYCLE- CENTERED 12-TERM MOVING AVERAGE
YEAR JAN FE MAR APR MAY JUN JUL AUG SEP ocT NOvV DEC TOTAL
1953 HAokAk Aok Hook: 14094s  14061s 14032. 14007 13986+ 13980. 84160
1954 13979. 13968, 13963, 13979. 14006. 14051. 14127. 14204. 14279. 14376. 18485. 14586. 170004«
1955 14682. 14796+ 14911. T5019. 15130 15238. 15317 15366. 15413. 15454. 15489. 15538 182351
1956 15582+ 15621, 15663. 15693. 15728. 15785. 15850 15921. 15687. 16049. 16120+ 16201 190201«
1957 16294+  16393. 16480+ 16553.  16608. 16654s 16696 16702 16679. 16669. 16673+ 16658+ 199060+«
1958 16631¢  16611¢ 16588. 16584. 16611 16669+ 16745. 16828. 16945, 17075 17200« 17338. 201824,
1959 17478. 17595, 17699. 17799. 17887. 17949. 17985. 18014. 18045, 18081. 18113. 18134 214778,
1960 18139+ 18131, 18132. 18145. 18163. 1B8174. 18167+ 18148. 18134, 18108. 18073. 18050. 217563
1961 18043+ 18052, 18066. - 18094. 18I51. 18232. 18317. 18397. 18493. 18616« 18755. 18875« 220090+
1962 18981« 19096 19205+ 19319, 19482. 19565. 19680 19776. 19853, 19921. 19989, 20066+ 234893,
1963 20155+ 20239 20308« 20376, 20452. 20537+ 20614+ 2068l. 20769. 20857. 20956« 21071+ 247015
1964 21182+ 21296. 21416. 21525, 21620. 21711, " * 128750,
AVGE 17377. 174364 17494s 17553. 17618+ 17688+ 17054+ 17100+ 17148. 17201. 17258. 17318%
TABLE TOTAL- 2290688.
OCT 1966  U. S, TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.21+ SERIES P204
C 4. MODIFIED SI RATIOS
" YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT . Nov DEC AVGE
1953 * X 100.1  100.9 99.4  101+4  100.7  120.2 103.8
1954 8744 85.8 9743 99¢3  101+9 1034 99.2 9846 98.2  101.1 99l 12044 99.3
1955 905 8642 9840 101.0 1031 10244 99.6 1008 99.3 10246 1017 121.0 1005
1956 89.6 8u.7 97.4 98.8  102.4  103.2 98,7  100.7 98.5 100s5 101.2 1209 99.7
1957 90.5 8643 9647 98.4 10246 103+8  101.0 1029 100.0 1017 100.9  121.2 100.5
1958 9140 83.7 942 98+7 1027  101+4 99.1  101+0 96¢3  100s7  100+2  122.2 9943
1959 9142 85.8 9745  100e2 103+9  104¢2  100.9  101+3 97.4  101e5 100+5  119.7 10043
1960 89.9 85.1 974 10049  103¢9  104.2 99.4  100+1 974  102+6  101.7  120.6 10043
1961 89.1 84,2 9741 9844 102+1 10246 98.9 9946 96+4 - 102.5 102.6 121.2 99.6
1962 89.6 84.8 9842  100.7  104.0  101.7 98.9 9947 96,0 103.3  103.5 121.5 100.2
1963 9046 85.2 9647 99.6  102+8  102.0 99.7 99+9 95.2  103.2 102.9 121.2 9949
1964 89.5 85.2 974 98,5 10441 10244 Aok S6e2
AVGE 89.9 85.2 97.1 9945  103.0 1029 99.6 10045 97.6 101+9 101s4  120.9
TABLE TOTAL-  13194.9
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.22v SERIES P204
C 5. SEASONAL FACTORS
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC AVGE
1953 89,2 85,9 97.7 1000  102.6 103.1 99,8  100.1 99.0  101+6  100s5 120.6 100.0
1954 89.2 85.9 97¢7  100.0  102+6  103e1 99,6  100+1 9849 10146 10046  120.7 100+0
1955 89.6 85.8 97.5 99,7 10246  103.0 99.5  100.5 98.9  101.6  100.9  120.8 160.0
1956 90.0 85.4 97.0 9943 10246  103.0 99.5  101.0 98,7 1014  101.0 1214} 10040
1957 90.5 85.3 9645 99.0  1Q2+7  103.0 9949 101.5 98.5 1013  100.8  121.1 100.0
1958 9046 85,0 96.2 9942  1Q3.1 103¢1  100.0  101.4 97.8 1013 . 100.7 121.0 10040
1959 90.5 85.0 9646 9946 10343  103.3  100.0 101+0 97.3 1017 100.9  120.7 100.0
1960 9041 84,9 97.2  100.0  103.4  103.2 99,5  100.3 96.9  102+2 101.7  120.9 100.0
1961 89.9 84.9 97.5 99.9  103.3  102.9 99¢3  100.0 9645 1027 1024 12140 100.0
1962 8%9.8 84.9 97.6 99.8 103.4 102.4 99.2 99.8 96.1 103.0 102.9 12143 100.0
1963 90.0 85.0 974 99.5  103.4  102.2 99.3 99.8 95.8 103.2 103.1 121.4 100.0
1964 90.0 85.1 97.3 99«4 10346 10242 99.3 99.8 95.8  103.2  103.1  121.4 100+0

TABLE TOTAL-

1440143

*ADJUSTED BY+++TRADING DAY ADJUSTMENT FACTORS DERIVED FROH REGRESSION COEFFICIENTS
JUN




ocT 19 U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.231 SERIES  P204
c 6. SEASONALLY ADJUSTED SERIES
YEAR JAN MAR APR MAY JUN JuL AUG SEP oct Nov DEC TOTAL
1953 14216e 14332, 14274. 14118. 14147. 18007 14142, 14180s 14089, 13976, 14016+ 13933. 169429+
1954 13704 1395t. 13899, 13871, 13905. 14096 14073, 13995. 14175, 14304. 14308. 14556. 168837+
1955 14836, 14868, 14975. 15215, 15210, 15150, 15332, 15411, 15463. 15603. 15608. 15556+ 183223,
1956 15523+ 15491, 15726+ 15614s 15696. 15807. 15723. 15872. 15949, 15921. 16159. 16175 189656+
1957 16290 16595. 16517, 16458. 16581. 16789 16892+ 16931. 16939. 16735. 16687. 16670+ 200083+
1958 16703+ - 16361. 16242+ 16485. 16552. 16396+ 16596+ 16757 16697. 16971 17121+ 17500+ 200380+
1959 17617. 17752, 17864s 17902, 18002. 18102+ 18157. 18071. 18048, 1804d. 18027. 17976+ 215564
1960 18096, 18173, 18174, 18311. 18243. 18334, 18140. 18101. 18221. 18lg4. 18080+ 18014 218071+
1961 17891 17911. 17984. 17819. 17950. 18181. 18231. 18327. 18474. 18581. 18782. 18899« 219029+
1962 18944, 19066. 19334, 19483. 19558. 19433. 19627, 19765. 19838. 19975. 20097. 20101. 235220+
1963 20298+ 20280+ 20171+ 20393. 20323, 20511. 20699 20696. 20639, 20864. 2091l. 21043. 246828,
1964 21070+ 21306. 21434 21330, 217T24. 21769, 22089. 22052 22248, 21898, 22075« 21856+ 260851+
AVGE  17099. 17174, 17216, 17250, 17324. 17381. 17475. 17513. 17565. 17588. 17655. 17690.
TABLE TOTAL- 2507171+
OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.24t SERIES  P204
c 7. TREND CYCLE - HENDERSON CURVE
13-TERM MOVING AVERAGE SELECTED. I/C RATIO IS 1.16
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC TOTAL
1953 14277. 14246. 14212, TYA175. 14143. 14121. 14109. 14096 14069. 14022. 13965, 13909s 169345+
1954 13870 13861. 13878, 13908. 13950. 13994 14036, 14089. 14168. 14272, 14406+ 14567+ 168998+
1955  14736. 14888, 15014 15113. 15189. 15258. 15334 15412, 15479, 15530, 15550, 15567+ 1830794
1956 15571. 15585, 15612, 15652, 15699, 157h6. 15795, 15847, 15915, 16005. 16112. 16225, 189764,
1957 16329+ 16419, 16500« 165683. 16672+ 1676l. 16830 16871. 16873. 16824. 16735, 16634. 200031+
1958 16581, 16465, 16421, 16412, 16438. 16493. 16573+ 16678. 16812, 16987. 17191. 17395, 200405+
1959 17580. 17738. 17862, 17954. 18022, 18069. 18092+ 18087. 18066. 18041. 18032. 1804B. 215590+
1960 18091+ 18151. 18206+ 18243, 18254, 18244. 18223. 18196 18160. 18119. 18071+ 18012+ 217969+
1961 17952+ 17909.° 17900. 17934, 18002, 18098. 18214, 18345, 18478, 18605. 18725. 18866+ 219033,
1962 19010+ 19149. 19278+ 19390. 19485. 19570. 19652+ 19742. 19850. 19965. 20070+ 20149+ 235309+
1963 20203+ 20248. 20289, 20345. 20417. 20499+ 20587. 20672« 20748. 20830. 20920+ 21019+ 246773,
1964 21127+ 21288, 21368. 21515. 21677, 21838 21965, 22040e 22067. 22054. 22024. 21987 260906+
AVGE 17107+ 17158. 17212, 17269. 17329. 17391 17451 17506. 17557. 17605. 17651+ 17698.
TABLE TOTAL- 2507202.
OCT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.25% SERIES  P204 .
9. MODIFIED SI RATIOS
YEAR JAN FEB MAR APR MAY JUN JuL aue sep ocT Nov DEC AVGE
1953 88.8 86,4 9841  99.6  102.6 1023 1000 100s7 99,2 101.3 1009  120.8 100.1
1954 88.1 8644 9749  99.8 10243 103+8  99.8  99.4  99.0 101.8  100.0  120.6 99.9
1955 90.2  85.7  97.3  100.4 10247 1023  99.5  100.5  98.8 102.1 1012  120.7 100.1
1956 89.7 8449 977 99.0 102.6 10344 99.1 10Let 98.9 100.8 101.3 120.7 9949
1957 90.3 86,2  96.6 98,3 102.2 103e2° 100.2 101.9  98.8  100.7 100.6  121.4 100.0
1958 91.5 8445 95,2 - 99.7 1038 102e5 100s1 101s9  97.1 101s2 100.3 121.8 10040
1959 90,7  85.1  96.6  99.3  103.2 103s5  100.3 10049  97.2 101.7 100.9 12043 100+0
1960 S0.1  85.0  97+0 100.4  103.4 1038  99.1 9948  97.2 10246 1017 12049 10041
1961 89,5  84.9  98.0 9943  103.0 103.4 994  99.9  96.5  102.6  102.7 1212 10040
1962 89.5 84,5  97.8 100.3  103.8  101s7  99.1 9949 96,0 103.1 10341  121.0 100.0
1963 90,4 85.2 9648  99.8  103.0 10202  99.8  99.9 95,3  103.3 103.1  121.5 100.0
1964 89.8 85.4 97«6 98.5 103.8 101.8 9%.8 99.9 96.6 102.4 103.4 120.6 100.0
AVGE 89,9  85.3  97.2 . 99.5 103.0 102:8 99,7 . 100s5 9746 102.0 101s6  121.0
TABLE TOTAL-  14400.9
_OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.261 SERIES  P204
:10. SEASONAL FACTORS
YEAR JAN FEB MAR APR  MAY JUN JuL auG sep ocT Nov DEC AVGE
1953 89.1 86,0 977 99,8 102.5 102:9 99,7 100.3 98,9  101.6 100.7  120.6 100.0
1954 89.3  86.0  97.7 99,7  102.5 102:9  99.7  100e5 9849  101s5 100e8 12047 100.0
1955 89.6  B5.8 . 97.4  99.5 102.6 103+0  99.7 100+7  98.8 1014  100s8  120.9 100.0
1956 89.9  85.5  97.0 99,4 102.7 103.0  99.8 101s0  98.6 101.3 1008 120.9 100.0
1957 90+3 85,3 9647  99.4 1029 103¢1 99,8  10l.1  98.2  101.4 10048  121.0 100.0
1958 90.4 85,2 9647 99,4 103.0 103.2 99,8 10is1  97.8 101.5 101.0 121.0 10040
1959 90,4 85.0 96,8 99,5 ' 103.2 103.2  99.7. 10048  97.4 101:8 101.3  121.0 100.0
1960 9042 85.0 97,0 99,7 103.3 103.0  99.7 100¢5 = 96.9 102.2 101.7  121.0 100,0
1961 9041 84,9  97.3 99,8 103.4 102:8  99.5 100.1  96.5 102.5 102.2 121.0 100.0
1962 9040 85.0 97,5 99,7  103.4  102:6  99.5 100s0  96.3 102.8 102.7  121.1 100.0
1963 89.8 85,0  97.5 99,5 103.4 102.3  99.5  99.9 96,2 102.9 103.0 121.1 10040
1964 89.8  85.0  97.5  99.5 10344 102:1  99.5 9949 96,0 102.9 103.1 121.1 100.0
TABLE TOTAL-  14400.8
OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.27¢ SERIES  P204
11, SEASONALLY ADJUSTED SERIES
YEAR JAN FEB MAR APR  MAY JUN JuL AUG sEp ocT Nov DEC TOTAL
1953 14478. 14190, 14028, T4146. 14164. 14039, 14300. 14001 14101, 14592, 13728. 13532+ 169289,
1954 13679 13898. 13896« 14071, 13768« 14119. 14309, 13709 14163, 14327. 14293« 14696+ 168928.
1955 14678 14734, 14995. 15521. 14945, 15144. 15310s 15378e 15952. 15463, 15626. 15816+ 183558,
1956 15268. 15842, 16005, 15168, 15688. 16095. 15419, 16032, 15810, 15916. . 16367. 16024. 189635.
1957 16327« 16479+ 16481. 16387. 16722 16598+ 16900s 17298 16673, 16723. 16993« 16401+ 199982,
1958 16901+ 16182+ 15996+ 16466e 16857. 16093+ 16626+ 16817 16689, 17105. 16870+ 17500+ 200103+
1959 17953+ 17597. 17533, 17905. 18025. 18134. 18379, 17906. 18046. 18760. 178411 17728. 215375,
1960 18076+ 18631. 18179, 19031. 17962+ 18362. 18127+ 18067. 18422, 18247, 18072. 18307. 2194820
1961  17547. 17748. 18214, 17656, 17930. 18393, 18007, 1830i. 18816. 18300, 18806. 18916. 218634,
1962 18906 18869, 19687, 19155, 19569. 19746: 19233+ 19929, 19587. 20016. 20354. 19924. 234976+
1963 20334. 20109 20159, 20612. 20530. 20273. 20640+ 21040. 20036. 20923, 20864, 20725. 246205+
1964 213300 22075, 21030s 21295. 21763 21780. 22245. 21801s 22192. 21967. 21067+ 22894. 261439«
AVGE 17123+  17196. 17184. 17284. 17327. 17398, 17458. 17523« 17541. 17695« 17537« 17704«
TABLE TOTAL- 2507649,

27
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OCT 1966  Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.28% SERIES P204
c13. IRREGULAR SERIES
YEAR J FEB MAR APR MAY JUN JuL AUG SEP ocT” NOv DEC SeDe
1953 101.4 99.6 98.7 99,8  100.1 99.4  101.4 99¢3  100.2  104.1 98.3 97.2 1.7
1954 9846  100.3  100s1 1012  198¢7 10049  101.9 97+3  100.0 1004 99.2  100.9 1.2
1955 9946 99.0 99:9  102.7  198.4 99+3 99.8 99.8 10341 99¢6  100+4  101+6 1e8
1956 98¢1  101.6 1025 96.9  199.9 1022 97+6 1012 99.3 994 10146 98.8 1.8
1957 100.0  100.4 99.9 98,8  100+3 99.0  100+4  102+5 98.8 99+4 1015 98.6 1.1
1958 102.2 98.3 97+4  100+3 10245 97¢6°  100+3  100.8 99.3  100.7 98¢1 10046 1.6
1959 10241 99.2 98.2 99.7 10040 100¢4  101.6 99.0 99.9 1040 966 98.2 1.9
1960 99.9 10246 9948  104.3 984 10046 99.5 99¢3  10le4  100+7 10040 1016 1.7
1961 9747 99.1  101.8 9844 99.6 10146 98.9 99+8  101.8 984  100e4 10043 1.3
1962 99.5 98.5  102.1 98.8  100s4 10049 97.9 10049 98.7 10043 1014 9849 1.3
1963 10046 9943 99.4 1013 100+6 98+9  100.3 1018 96.6  100.4 99.7 9846 1.3
1964 101.0  103.9 98.4 99.0  100.4 99¢7 10143 98+9  100.6 99.6 95¢7  104.1 2.2
SeD. 1e 1.7 1.5 1.9 Te1 102 1e4 le8 1.6 1.8 1.9 1.8
TABLE TOTAL-  14402.4 MEAN-  100.0 STD+ DEVIATION=- 1.6
OCT 1966 U« $. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe29+ SERIES P204
Cl4. EXTREME IRREGULAR VALUES EXCLUDED FROM TRADING DAY REGRESSION
tOUTSIDE 2.5-SIGMA LIMIT)
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC AVGE
1953 * ki Ak 10441 9742 AHAA AR
1954 * ™ * Aok
1955 * 10341
1956 Sk * ks
1957 * *
1958 *
1959 ok 104.0 98,2 sk Aok
1960 * 10843 oty 1007
1961 *
1962 * Aok
1963 * e : 99.7
1964 * ™ # 996 95.7  104,1 AR Aok
OCT 1966 U+ S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.30+ SERIES  P204
C15. FINAL TRADING DAY REGRESSION
COMBINED PRIOR REGRESSION  ST.ERROR T T
WEIGHT WEIGHT COEFF« (COMBWWTe) (1) (PRIOR WTe)
MONDAY 546 1.000 -.054 .0u1 1334 ~1e334
TUESDAY 1.061 1.000 «061 «0U0 14526 1.526
WEDNESDAY +964 1.000 -.036 +041 ~+896 -.896
THURSDAY 1.024 1.000 024 042 «570 «570
FRIDAY 1349 1.000 349 042 8.268% 8.268%k
SATURDAY 1.252 1.000 .252 041 60154% 6.0 15U%k
SUNDAY «405 T.000 ~4595 .041 -144456% 14 456%%
*  COMBINED WT. SIGNIFICANTLY DIFFERENT FROM 1 AT 1 PER CENT LEVEL
*x COMBINED WT. SIGNIFICANTLY DIFFERENT FROM PRIOR WEIGHT AT 1 PER CENT LEVEL
SOURCE OF SUM OF DGRS+OF MEAN
VARIANCE SQUARES FREEDOM SQUARE F
REGRESSION 17.608 6. 2.935 99,903k
ERROR 3.731 127. <029
TOTAL 21.339 133.

*%k RESIDUAL . TRADING DAY VARIATION PRESENT AT THE 1 PER CENT LEVEL

STANDARD ERRORS OF
31-DAY MONTHS=-
30-DAY MONTHS-
29=~DAY MONTHS-
28~DAY MONTHS-

TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS

.12 -
.13
o1y
«00

P31+ SERIES

OCT 1966 Ue 'Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
C16. TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
C16A« REGRESSION COEFFICIENTS = MON UE THUR FRI SAT SUN
« U6 1.061 «964 1.024 1349 1.252 «405

C16Bs REGRESSION TRADING DAY ADJUSTMENT FACTORS

¢ YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC
1953 102.0 99.1 98. 1t 100.0 100.0 100.0 1011 987 1001 1020 978 100.2
1954 100.+0 991 99.9 101.2 S8.7 1001 102.0 98.1 100.0 100.0 100.0 101.1
1955 98.7 99.1 100.2 102.0 981 100.0 100.0 599 101.2 9847 1001 102.0
1956 9841 10245 102.0 97.8 1002 102.0 98.1 101.1 98.9 999 101.2 98.7
1957 100,2 99.1 100.0 100.0 1011 98.9 99.9 102.0 97.8 100.2 102.0 9841
1958 101.1 9941 98.7 100.1 102.0 97.8 100.2 1000 100.0 101.1 9849 9.9
1959 102.0 99.1 9841 10040 100.+0 100.0 101.1 9847 1001 102.0 97.8 100.2
1960 100.0 102.5 100.2 102.0 98e1 100.0 100.0 9949 101.2 98.7 100.1 102.0
1961 98.1 9941 101.1 9849 999 101.2 98.7 100.2 102.0 98e1 100.0 100.0
1962 99.9 99.1 102.0 97.8 10042 102.0 98.1 1011 98.9 99.9 1012 98.7
1963 10042 991 100.0 1000 1011 9849 99.9 102.0 97.8 100.2 1020 981
1964 1011 1035 9841 100.0 100+0 100.0 1011 987 100.1 102.0 97.8 100.2

TABLE TOTAL=~ 1440041

CléC. REGRESSION TRADING DAY ADJUSTMENT FACTORSs: ONE YEAR AHEAD
YEAR JAN FEB MAR P MaY JUN JUL AUG SEP ocT NOV DEC
1965 100.0 $9.1 99.9 101.2 98.7 10041 102.0 981 100.0 100+0 100.0 101.1

P204

AVGE
99.9
100.0
100.0
100.0
99.9
9949
9949
100.4
99.8
9949
99.9
10042

AVGE
100+0



C17. FINAL WEIGHTS FOR IRREGULAR COMPONENT

OCT 1966

Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

GRADUATION RANGE FROM 1.5 TO 2.5 SIGMA

P.32% SERIES P204

YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NoOv DEC
1953 10040 100.0  100.0  100.0  100+0 10040  100.0  100.0  100.0 <0 100.0 -0
1954 29.0 65,0 10040 100.0  100.0 100+0 1000 10040 10040  100.0 100+0 1000
1955 100.0  100.0  100+0  100.0  100+0 100+0  100.0  100+0 +0  100+0  100.0  100.0
1956 100.C  100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
1957 100.0 40.7  100.0 50.4  100.0 100.0  100.0 1000 84,1 1000 100.0  100.0
1958 65.9 10040 25.7 100.0  100+0 100.0 1000  100+0 100.0  100s0 100.0  100.0
1959 100.0  100.0 1000 10040  100+0 10040  100.0  100+0  100.0 <0 20.2 .0
1960 100.0C  100.0  100.0 «0  100+0 1000  100+0 10040  100.0 «0  100.0  100.0
1961 10040 10040 10040  100.0 1060 100.0  100.0 100.0  100.0 100.0  100.0  100.0
1962 100.C  100.0  100.0 48,9  1Q0.0 27.4  100.0 100.0  100.0 100.0  100.0  10C.0
1963 100.0  100.0  100.0 0 100.0 100.0 1000  100+0 «0 1000 .0 10040
1964 100.0  100.0  100+0 48,0  100+0 1000  100.0  100+0  100.0 “0 0 .0
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.334
C18. TRADING-DAY ADJUSTMENT FACTORS FROM COMBINED DAILY WEIGHTS
(SAME AS TABLE C16.)
OCT 1966 U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS PL3uY
Cl9. ADJUSTED* ORIGINAL .SERIES
*ADJUSTED BY.«+sTRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
1953 12648+ 12307 13976+« 14121. 14518. 144839. 14097« 14228, 13940. 14526. 14134. 16288.
1954 12211+ 12055. 13589, 13853. 14300. 14521. 13977+ 14037. 14018. 14536. 14398. 17548.
1955 13318. 12755, 14586, 15147, 15630. 15606. 15258. 15496, 15572, 15889. 15738. 18746
1956 13993+ 13217. 15220. 15408. 16083. 16254. 15680+ 16013. 15762, 16145. 16291. 19632.
1957 14718+ 14184, 15942. 16281. 17020. 17312. 16880s 17145. 16735. 16922. 16797. 20228
1958 15122+ 13906+ 15665. 16348. 17021« 1697Lle 16570s 16997+ 16322, 17174s 17236, 21194
1959 15905+ 15095, 17295. 17828. 18597. 18704, 18135. 18289 17555, 18718. 18025. 21420«
1960 16309« 15449, 17604, 18601. 18907. 18926. 18063 18170« 17629. 18890. 18370. 21715.
1961 16109« 15206+ 17524, 17822. 18550 18675+ 18155. 18296 17802. 19124+ 19232. 22877.
1962 17023+ 16185. 18814. 19520 20194. 19857« 19508+ 19706 19081. 20595. 20654. 244lle
1963 18232+ 17240+ 19650. 20513. 21000+ 20977« 20559+ 20603« 19693, 21494, 21072+ 25590+
1964 18948+ 18116+ 20899, 21195. 22504. 22237+ 21907. 2206l 21295. 22159 22201 27675
AVGE 15378+ 14643, 16730. 17220. 17860. 17873. 17399. 17587. 17117. 18014. 178B46. 214463
TABLE TOTAL- 2509356+ MEAN- 174264 STDe DEVIATION-  2842.
OCT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.351
D 1. ADJUSTED* ORIGINAL SERIES MODIFIED BY FINAL WEIGHTS
*ADJUSTED BY.o TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS
YEAR JAN FEB MAR APR MAY JUN JuL AUG NOV DEC
1953 12648+ 12307+ 13976s 4121, 14518. 14439. 14097+ . 14228, 139uo. xuzuo. 14134, 16781
1954 12333, 12006. 13589, 13853. 14300. 14521e 13977, 14037 14018. 14536. 14398. 17548.
1955 13318+ 12755. 14586. 15147. 15630. 15606« 15258+ 15496. 15298. 15889. 15738« 18746«
1956 13993 13217. 15220, 15408. 16083. 16254. 15680. 16013. 15762, 16145. 16291. 19632.
1957 14718+ ° 14078+ 15942. 16380. 17020 17312¢ 16880¢ 17145+ 16709« 16922. 16797. 20228.
1958 15067+ 13906+ 15821 16348. 17021. 16971 16570 16997+ 16322. 17i74. 17236+ 21154+
1959 15905+ 15095+ 17265, 17828. 18597. 18704. 18135, 18289 17555, 18363. 18216, 21841
1960 16309+ 15449. 17604. 18187. 18907. 18926 18063+ 18170 17629, 18517. 18370. 21715
1961 16109. 15206, 17524, 17822, 18550. 18675 18155+ 18296 17802, 19124, 19232. 22877e
1962 17023. 16185, 18814, 19423, 20194. 200i4. 19508+ 19706. 19081, 20595. 20654. 24441
1963 18232+ 17240. 19650 20252, 21000« 20977+ 20559+ 20603. 19952. 21494, 21552« 25590«
1964 18948+ 18116+ 20899 21304. 22504 22237. 21907« 22061. 21295. 22695. 22706. 26621«
AVGE 15384+  14630. 16743« T7173. 17860. 17886« 17399+ 17587« 17114. 17974. 17944. 21434
TABLE TOTAL- 2509533,
OCT 1966  Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe361
D 2. TREND CYCLE~ CENTERED 12-TERM MOVING AVERAGE
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC
1953 14106. 14080 14052, 14024, 14004, 13998,
1954 13997« 13984, 13979« 13995. 14018. 14061. 14134. 14206. 14279. 14374. 14484. 14584
1955 14683¢  14797. 14911. 15021. 15133. 15239+ 15317. 15364+ 15410. 150447. 15477. 15523,
1956 15568+ 15607+ 15648+ 15678. 15711s 15771 15838+ 15904« 15970. 16041. 16121+ 16204+«
1957 16298. 16395, 16482. 16553. 16607+ 16653+ 16692+ 16699+ 16687. 1668l. 16680+ 16665+
1958 16638+ 16619« 16597+ 16591 16620+ 16679« 16754s 16838. 16949, 17072. 17200. 17337.
1959 17475. 17594. 17699, 17800, 17890. 17958. 18002+ 18034« 18061, 18089. 18117. 18139,
1960 18145+ 18137, 18135. 18145. 18158. 18159. 18145. 18127. 18113. 18095. 18065. 18039«
1961 18033, 18042.>.18054. 18087. 18I48. 18232. 18319. 18398. 18492, 18613. 18748. 18872,
1962 18985+ 19100+ 19212+ 19326. 1%447. 19571 19687. 19781+, 19860. 19929. 19998. 20071.
1963 20155+ 20236+  20310. 203B4. 20459. 20544. 20622. 20688+ 20776. 20872. 20979+ 21094+
1964 21203, 21319. 21436, 21542, 21640. 21731. Kok
AVGE 17380+ 17439,  17497. 17557. 17621« 17691+ 17056+ 17102s 17150. 17204 17261+ 17321.

TABLE TOTAL=-

2291050+

SERIES P204

SERIES P204

TOTAL
169222,
169041
183740
189698
200164«
200526«
215565
218633
219370«
235579
246623,
261196

SERIES P204

TOTAL
169429,
169115«
183466
189698«
200131
200626
215822«
217845,
219370.
235640+
247100+
261293

SERIES P204

TOTAL
84264 .«
170095+
182323,
190060«
199092
201895,
214859
2174654
220039«
234968
247115
128872«
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OCT 1966  U. S, TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.37 SERIES P204
D 4. MODIFIED SI RATIOS .
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC AVGE
1953 * 99.9  101.0 99,2  101.5 100.9 119.9 103.8
1954 8841 85.9 97.2 99.0  102.0° 103.3 98.9 98.8 98.2 1011 99+4 - 120.3 99.3
1955 90.7 8642 97.8 100.8  103.3  102.4 99,6 10049 99.3  102.9 101.7 1208 10045
1956 89.9 8447 9743 9843  102e4 . 1031 9940 1007 98.7 100+6 101.1 121.2 9947
1957 90.3 85.9 9647 99.0  102+5 10440 101+l  102+7 100.1 1014  100.7 121.4 100+5
1958 9046 83.7 95.3 98+5  102+4  101+8 9849 10049 9643 100e6  100.2  122.2 993
1959 91.0 85.8 977 100.2 103.9 1084.2 100.7 1014 97.2 1015 100.5 120.4 100.4
1960 89.9 85.2 97.1  100.,2 1041 1042 99.5  100.2 97.3  102.3 101.7  120.4 100.2
1961 89,3 84,3 97.1 98,5 102.2  102.4 99.1 99.4 96.3  102¢7  102.6  121.2 9946
1962 89.7 8u.7 97.9  100.5 103.8 102.3 9941 9946 9641  103.3  103.3  121.8 100.2
1963 9045 85.2 9647 99.4 10246 10241 99.7 996 96,0  103.0  102.7  121.3 9949
1964 89.4 85.0 97.5 9849 10440  102.3 9642
AVGE 89.9 85.1 97.1 99,4  103.0 102.9 99.6  100.5 97.7 101.9 101.3  121.0
TABLE TOTAL-  13195.0
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.381 SERIES P204
D S. SEASONAL FACTORS
YEAR JAN FEB MAR APR MAY JUN JuL AUG sep ocT NOV DEC AVGE
1953 89.6 85.9 97.6 99.7 1027  103.0 99.6  100.2 98.9  101.7  100+6 . 120.4 10040
1954 8946 85,9  97.6 99,7 102.7 103.0  99.5 100¢2  98.9 101.7. 100.7  120.5 100.0
1955 89.9 85.7 971 99.5  102.6  103+0 9945 10046 99.0 101s7 10049 1208 10040
1956 9041 85.3 9741 99¢1  102.6 103.0 99¢6  101+0 98.8  101.4  100.9  121.2 10040
1957 9044 85,1 9647 99,0  102.7 1031 99.9  101.5 98.5  101.2  100.7  121.3 10040
1958 90.4 84.9 9646 99.2° 103.0 1033 99.9  10le4 97.8  101+2 10046  121.3 100.0
1959 90.3 85.0 9649 99.5 ' 103.3 1034 99.9 10140 97.3  101¢6  100.9  121.0 100.0
1960 90.1 84,9 97.2 99.8 103.5 1033 99.6 1004 96.8 102.2 1017 121.0 100.0
1961 89.9 84,9 9744 99.7  103¢3  103.0 99.5 9949 96.6  102.7  102.4  121.1 100.0
1962 89.8 8449 97l 99,7  103.3  102.5 99.3 99.7 96.3  103.0 102.8 121.4 100.0
1963 89.9 85,0 9743 9945 © 103.3  102+3 99.4 99.6 96¢1  103.1 103.0 121.5 100.0
1964 89.9 85.0 97.3 99.4  103.4  102.3 994 9946 96e1  103¢1  103.0 121.5 100.0
TABLE TOTAL-  14401.5
OCT 1966  Us S TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.391 SERIES  P204
D 6. SEASONALLY ADJUSTED SERIES .
YEAR JAN FEB MAR APR MAY JUN JUL AUG - SEP ocT Nov DEC TOTAL
1953 14118. 143284 14320. 14157. 14133. 14018 14156+ 14195. 14091, 13996+ 14052 13940« 169500+
1954 13762+ 13978, 13923, 13889. .13920. 14098. 14054. 14007. 14177, 14288.  14300. 14558+ 168954 4
1955 14821« 14877, 14970. 15221. 15228, 15157. 15337. 15410, 15454, 15622, 15508, 15520, 183215.
1956 15533+ 15490+ 15680. 15581. 15673. 15776. 15858+ 15949, 15924. 1615i. 16203« 189522
1957 16284+ 16541+ 16484. 16543. 16578, 16795. 16897 16960« 16717+ 16675. 16677+ 200047«
1958 16665+ 16383. 16380. 16482 16524+ 16436, 16766«  16695. 16970« 17127« 17477+ 200485,
1959 17604. 17760. 17857. 17918.. 18010. 18051. 18111. 18050. 18072. 18045. 18054 215720,
1960 18110+ 18190, 18113, 18232.° 18274. 18319, 18135, 18106, 18207. 18123, 18068, 17948+ 217825,
1961 17918 17904+ 17989. 17870 17956. 18136. 18251. 18310s 18435. 18620. 18789. 18886. 219065+
1962 18952+  19067. 19309. 19480. 19541. 19518. 19639« 19773+ 19820. 19993, 20088. 20130. 235308,
1963 20281+ 20290. 20185. 20352, 20326. 20508. 20687+ 20683 20756. 20883, 20932+ 21059+ 246902«
1964 21079+ 21302. 21480« 21431. 21255. 21747 22043. 22147, 22154, 22008 22053. 21908. 261107,

AVGE 17094« 17176+ 17224+ 17260+ 17326. 17383. 17473. 17522. 17562. 17598, 17657. 17697.
TABLE TOTAL- 2507649

0cY 1966 Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe40r SERIES P204
D 7. TREND CYCLE - HENDERSON CURVE .

13-TERM MOVING AVERAGE SELECTED. 1/C RATIO IS 1.02
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC TOTAL
1953 14247+ 14232, 14214. T4188¢ 14160. 14136+ 14121s 14106. 14082. 14042. 13990. 13939. 169457«
1954 13902+ 13892. 13904+ 13927. 13960+ 13998+ 14035+ 14085, 14162, 14266« 14399, 14561. 169093«
1955 14731. 14887, 15018¢ 15119, 15]197. - 15266+ 15340. 15816, 15480. 15529. 15556« 15559, 183097
1956 15555. 15560. 15579, 15617, 15668. 15723. 15781.  15845. 15919, 16008, 16110. 16219+ 189583
1957 16321+ 164184, 16500+ 16589. 16681+ 16770+ 16834+ 16868. 16862+ 16810 16727+ 16636+ 200012«
1958 16555+ 16490. 16452. 16U4U41. 16459, 16504. 16576+ 16676+ 16810. 16984. 17185. 17388, 200521+
1959 17575« 17735. 17861. 17955. 18025. 18073. 18098+ 18099. 18087. 18073. . 18067+ 18076+ 215722
1960 18105+ 18147, 18189. 18219. 18232. 18230. 18213+ 18183. 18140, 18091. 18041. 17950 217780«
1961 17943, 17911. 17912, 17946. 18008, 18096. 18207. 18337. 18473. 18605. ' 18733. 18867. 219037,
1962 19006+ 19144, 19274 19393. 19497. 19587. 19670+ 19757+ 19859, 19970« 20073+ 20153 235382+
1963 20206+ 20245, 20283. 20335. 20408+ 20496+ 20594+ 20689s 20772. 20852. 20938. 21036+ 246854«
1964 21149 21271+ 21403« 21549. 21704. 21854 21972+ 22045. 22076. 22072. 22051. 22023. 261169«

AVGE 17108+ 17161. 17216. 17273. 17333, 17394. 17453. 17509. 17560. 17608« 17656, 17704
TABLE TOTAL- 2507706«

0CT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.41¥ SERIES P204
D 8. FINAL UNMODIFIED SI RATIOS
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC AVGE
1953 88.8 8645 9843 99.5 102.5 10244 99.8 100.9 99.0 103.5 101+0 116.9 999
1954 87.8 86.8 97.7 99.5 1024 103.7 99.6 957 99.0 1019 100.0 12045 99.9
1955 904 85.7 9741 100.2 1028 10242 99.5 1005 100.6 10243 1012 120.5 . 10043
1956 90.0 84.9 977 98.7 1027 1034 99.4 1011 99.0 1009 10141 121.0 100.0
1957 0.2 86.4 9646 98.1 10240 103.2 100,3 10146 9943 100.7 10044 121.6 100.0
1958 9143 84,3 95.2 99.4 1Q3.4 102.8 100.0 101.9 97.1 10141 10043 121.9 99.9
1959 9045 85,1 968 99.3 103.2 103.5 10042 1010 971 10346 99.8 118.5 999
1960 901 85.1 9648 10241 10307 103+8 99.2 999 97.2 1044 101+8 120.7 100.4
1961 89.8 84.9 9748 99.3 103.0 10342 997 99.8 96.4 102.8 102.7 12143 100+0
1962 89.6 84.5 976 100.7 103.6 1018 992 9947 961 103.1 102.9 12143 100.0
1963 0.2 85.2 9649 100.9 102.9 10243 99.8 996 4.8 103.1 10046 121.6 99.8
1964 89.6 85.2 9746 98.4 1037 101.8 99.7 1001 96.5, 100:4 1007 125.7 99.9
AVGE 89.9 8544 97.2 99.7 103.0 102.8 99.7 100+5 977 1023 1010 121.0
TABLE TOTAL- 1440Q+2
STABLE SEASONALIYY TEST
SUM_OF DGRS +OF MEAN
SQUARES FREE] SQUARE F
BETWEEN MONTHS 9511,609 864.692 6984367 %%
RESIDUAL 163.438 7 1.238

TOTAL 9675.047 143
*%STABLE SEASONALITY PRESENT .AT THE 1 PER CENT LEVEL
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OCT 1966 Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.42% SERIES P204
D 9. FINAL REPLACEMENT VALUES FOR EXTREME SI RATIOS
YEAR _ JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC AVGE
1953 ook * * 10144 Hkkkkrk  120.4 wohokk Ak
1954 88.7 8644 * H *Akokokokk
1955 * 98,8
1956 X
1957 skkokokokk 8548 sotoksokokok 9847 99.1
1958 910 Hskkkopk 9642
1959 “ 101+6 100.8 120.8 Aok kkok Kk
}gg(l) AR SRR Ok 99.8 10244
1962 ook Fpkackick dobbkdokk 10042 dolokickiok 10262 % * Hokk
1963 Fokkookkk  dokdoRdokk ok 99.6 961 HMnkdokkk 102.9 *akskoksok Aok ok kK
1964 ook Aaokokkook KKKk K 98.9 102.8 103.0 120.9 Fk KKk KKk
D 9A. YEAR TO YEAR CHANGE IN IRREGULAR AND SEASONAL COMPONENTS AND MOVING SEASONALITY RATIO
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOv DEC
1 548 *590 +590 «571 14578 «704 497 o542 439 ~435 +507 «358
s +145 . 139 132 <051 1087 .127 +066 +155 258 «168 «207 .083
RATIO 3.78 Y4e24 4e47 11.28 665 5453 7.50 3451 1.70 2.59 2.45 4433
OCT 1966 Us S« TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pe43+ SERIES P204
D10. FINAL SEASONAL FACTORS
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC AVGE
1953 894 86.0 977 99.5 10246 102.8 99.6 100.4 98.9 1017 100.8 12045 1000
1954 8945 86.0 977 99.5 10246 102.9 99.6 100.5 98.9 10146 100.8 120.6 10040
1955 89,8 85,7 97.5 99.4 1026 103.0 99.6 1007 98,9 101.5 100.8 12049 100.0
1956 90.0 85.4 97«1 9943 1027 103.0 99.7 101.0 98.6 1014 1007 121.0 100.0
1957 903 8542 96.9 993 102.8 103.2 99.8 1011 9842 1013 100.8 1212 100.0
1958 9043 8541 9649 993 103.0 103.2 99.8 1011 978  101+4  100+9  121.2 100+0
1959 90.3 85.0 969 99.4 103.2 103.2 99.8 100.8 97.3 1017 1012 121.2 100+0
1960 90.2 84.9 97.1 99.6 103.2 103.1 99.7 100.5 96.9 10241 101.7 121.2 100.0
1961 9040 8449 9742 99.6  $03.3  102.9 9946 10041 96.5  102.5 102+1 1211 10040
1962 89.9 85.0 974 99.6 103.3 102.7 99.6 99«9 96.4 102.8 1026 121.2 10040
1963 89.8 8449 974 99.5 1033 10244 99.6 99:8 963 1029 102.8 12143 100.0
1964 89.8 8449 974 9945  103.3  102+3 99.6 99.8 96.2  103.0  102.9  121.3 100.0
TABLE TOTAL- 14401.0 MEAN- 100.0 STD+ DEVIATION- 8.2
D10A. SEASONAL FACTORSt ONE YEAR AHEAD
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC AVGE
1965 89.7 8449 974 99.5  103e3  102e2 99.6 99.8 9642  103+0  102.9  121.2 100+0
ocT 1966 Ue Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Pedlir SERIES P204
11, FINAL SEASONALLY ADJUSTED SERIES
° yEARl - JAa FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC TOTAL
1953 14151 14313. 14304. T4185. (4151« 14088. 14158 14167. 14093. 14285. 14028« 13517 169800+
1954 13641 14023 13913. 13926. 13940. 14117 140345 13963 14168, 14308. 14289. 14550. 168873+
1955 14839. 14875, 14967. 15241. 15231. 15156. 15312. 15383. 15751, 15652+ 15617+ 15505. 183528.
1956 15551e - 15869, 15673+ 15521. 15667. 15778. 15720« 15860. 15985, 15924. 16175. 16222. 189544,
1957 16306+ 16646+ 16449. 16402, 16550, 16782+ 16916+ 16958+ 17035, 16698, 16671« 16696+ 200110+
1958 16739. 16345. 16173+ 16468. . 16531. 16440. 16597+ 16816, 16684, 16929+ 17075+ 17489 200286+«
1959 17621 17766+ 17843+ 17935. 1802%. 18115, 18178+ 18139, 18036, 18400. 17804. 17674. 215539
1960 18089, 18187. 18137, 18683, 18314. 18352, 18117. 18088. 18196, 18493. 18065+ 17921. 218641«
1961 17895. 17904. 18022. 17888. 17950. 1B814B. 18231. 1B279. 18438, 18658. 18828. 18890« 219131,
1962 18927« 19039, 19315. 19597. 19543. 19380« 19591. 19730. 19791, 20033, 20129+ 20159 235194,
1963 20308+ 20298. 20172. 20614. 20323. 20486+ 20649. 20642. 20448. 20879. 20490. 21099 246407
1964 21111+ 21333. 2145f. 21304. 21781. 21747+ 21998« 22107. 22132. 21519. 21578. 22823« 260884«
AVGE 17098. 17183, 17202, 17314, 17334, 17376, 17458. 17511. 17563, 17648. 17562. 17712
TABLE TOTAL- 2507537. MEAN- 17413. $TDe DEVIATION- 2348,
OCT 1966 Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS P.u5+ SERIES P204
D12, FINAL TREND CYCLE - HENDERSON CURVE
13-TERM MOVING AVERAGE SELECTED. 1/C RATIO IS 1.12
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC TOTAL
1953 14255« 14242+ 14224« T4199. 14372. 14147 14127+ 14106+ 14076. 14032. 13981. 13931 169490«
1954 13899+ 13896. 13913. 13939, 13970 14001 14030+ 14075+ 14151 14257, 14396. 14563« 169090+
1955 14736« 14893, 15023, 15122. 15195. 15261. 15335« 15414, 15483. 15538. 15567. 15567« 183132
1956 15556, 15553, 15567. 15604. 15656, 15715. 15779, 15850. 15931. 16026. 16129. 16232, 189599
1957 16323« 16400« 16475. 16562. 16663« 16767 16848+ 16892, 16889. 16832, 16738. 16634 200023+
1958 16542 16471. 16432, 16428. 16457. 16512+ 16588« 16683. 16807. 16973« 17170« 17375. 200437
1959 17569 17737. 17871. 1797ts 18045. 18095« 18117+ 18108. 18080. 18051. 18036+ 180H6. 215725
1960 18086+ 18147. 18206. 18245. 18258. 18248. 18220. 18181. 18130. 18076. 18027. 17980. 217804.
1961 17938« 17913. 17919. 17954. 18011. 18093. 18202. 18335. 18479. 18616. 18743. 18874, 219077
1962 19009« 19142. 19270+ 19386, 19483. 19565. 19644e 19735. 19850. 19979 20095. 20181. 235339,
1963 20231 20260« 20287. 20328+ 20390. 20470 20565+ 20664s 20760. 20858, 20959. 21064. 246835,
1964 21175+ 21290 21411 21547, 21692. 21835 21951. 22028. 22068. 22076, 22068+ 22055« 261196
AVGE 17110. 17162+ 17217. 17274. 17333, 17392« 17450 17506. 17559, 17609. 17659« 17708
TABLE TOTAL- 2507745, MEAN- 17415, STD. DEVIATION- 2349.
OCT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS Po.u6r SERIES P204
D13. FINAL IRREGULAR SERIES
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC SeDe
1953 '99.3 10045 10046  99.9 99.9 99+3 10062 100¢4  100s1  101+8 1003 97.0 1.1
1954 9861 100.9 100+0 9%9.9 9948 100.8 100+0 992 100.1 1004 993 99.9 7
1955 100.7 9%.9 9%.6 100.8 100.2 993 99.9 99.8 1017 1007 100+3 99.6 7
1956 100.0 9945 100.7 995 100.1 100.4 9946 100.1 100.3 994 100.3 99.9 o4
1957 99.9 101.5 99.8 99.0 99.3 100+ 1 100.4 100.4 100.9 99.2 99.6 100.4 o7
1958 10142 99.2 98.4  100.2 10045 99:6  100.1  100.8 9943 997 995  100.7 .8
1959 100.3 100.2 99.8 9%.8 95.9 100.1 100.3 100.2 99.8 101.9 98.7 97.9 9
1960 1000  100.2 9946 10244  100+3  100+6 99.4 99¢5  100+4  102+3  100e2 99.7 1.0
1961 99.8 99.9 100.6 9%9.6 997 100.3 100.2 99.7 99.8 100.2 100.5 1001 3
1962 9946 9945 100.2 10141 1003 98.8 99.7 100.0 99.7 1003 100.2 9949 «5
1963 100.4 100.2 994 101.4 997 100.1 100.4 99.9 98.5 100+ 1 97.8 100.2 .9
1964 997 100.2 100.2 98.9 108.4 99.6 100.2 1004 100.3 975 97+8 103.5 145
SeDe o7 .6 .6 1.0 o3 .6 .3 o4 .8 1e3 1.0 15
TABLE TOTAL- 14399,3 MEAN- 100,0 STDe DEVIATION- .8
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1966  U. s. TOTAL RETAIL SALES IN MILLIONS
E 1. ORIG!NAL SERIEs MODIFIED FOR EXTREMES

YE FEB MAR APR MAY JUN JuL
x953 12903. 12198, 13711. 14115, 14530. 14442, 14250.
1954 12213« 11948+ 13576s 14025« 141164 14533+ 14259
1955 13147+ 12642+ 14609. 15450, 15333. 15600+ 15261e
1956 13727+ 13551s 15527 15074s 16109. 16579. 15382
1957 14741. 14058+ 15945. 16285. 17205, 17114. 16864
1958 15286, 13783, 15464. 16362, 17364, 16603. 16596,
1959 16225+ 14961s 16967. 17821. 18600« 18708. 18332.
1960 16312+ 15829, 17632. 18528. 18548. 18918+ 18066e
1961 15803+ 15071« 17714+ 17618. 18532. 18907« 17922«
1962 17007« 16042+ 19193. 19097. 20226. 20254. 19138.
1963 18261+ 17087, 19653, 20233, 21228, 20737, 20540.
1964 19154+ 18758« 20502« 21186 22508. 22242. 22145.

AVGE 15398 14661s 16708 17149+ 17857. 17886s 17396.
TABLE TOTAL- 2509215 MEAN- 17425, B)

ocT 1965 Us Se TOTAL RETAIL SALES IN MILLIONS
E 2. HODIFIED SEASONALLY ADJUSTED SERIES

YE. APR MAY JUN JUuL
1953 1“151- 14313, 1“30“- 14185. 14151 14048 14158,
1954 13641.  14023. 13913, 13926. -13940. 14117. 14034.
1955 14839+ 14875, 14967. 15241, 15231. 15156+ 15312.
1956 15551 15469 15673, 15521. 15667. 15778. 15720.
1957 16306« 16646+ 16449 16402, 16550. 16782+ 16916e
1958 16739« 16345. 16173+ 16468. 16531. 16440. 16597«
1959 17621« 17766+ 17843, 17935. 18029. 18115. 18178«
1960 18089. 18187, 18137, 18245, 18314, 18352. 18117.
1961 17895« 17904. 18022+ 17888+ 17950, 18148. "18231.
1962 18927+ 19039« 19315, 19597. 19543+ 19340. 19591.
1963 20308+ 20298. 20172+ 20328+ 20323+ 20486. 20649.
1964 21111e 21333. 21451. 21304« 21781e 21747« 21998

AVGE 17098+ 17183. 17202. 17253. 17334. 17376« 17458.
TABLE TOTAL- 2507372. MEAN- 17412,

OF DOLLARS
AUG SEP
14045, 13952,
13771« 14012,
15481. 15497,
16187+ 15582,
17490+ 16373,
17000, 16326,
18054+ 17570.
18153+ 17848,
18325, 18158.
19920. 18863,
21018+ 19560.
21778 21313.
17602+ 17088,

TO. DEVIATION-

OF DOLLARS
AUG SEP
14167« 14093,
13963. 14168,
15383, 15483,
15860« 15985,
16958+ 1703S.
16816+ 16684,
18139. 18036,
18088. 18196,
18279+ 18438,
19730+ 19791,
20642+ . 20760
22107, 22132.
17511e 17567,

STDe DEVIATION-

CT 1966 Us S. TOTAL RETATL SALES IN MILLIONS OF DOLLARS

E 3. MgDIFIED IRREGULAR SERIES
YE

MAR APR MAY JUN JuL AUG SEP

1953 99.3 100.5 10046 99.9 9949 99+3  100+2  100+4 10041
1954 98.1  100.9  100+0 99.9 199.8  100+8  100.0 99+2  100s1
1955 10047 99.9 99+6 10048 - 100e2 993 9949 99¢8 10040
1956 100.0 99.5 10047 99.5  100.1 1004 99.6  100e1  100,3
1957 99.9  101.5 99.8 99.0  99.3  100.1 100+4  100.4  100.9
1958 101.2 99.2 98.4  100.2 10045 99¢6  100.1 10048 993
1959 10043  100.2 99.8 99.8 19949  100e1  100+3  100i2 99.8
1960 100.0  100.2 9546  100.0  100+3 10046 99,4 99¢5 10044
1961 99.8 99.9  100.6 99.6 99.7 1003  100.2 9947 99.8
1962 99.6 99.5 '100.2 101.1  100.3 98.8 99.7  100.0 99.7
1963 10044 10042 99.4 10040 99.7  100s1  100.4 99¢9  100.0
1964 99.7  100.2  100.2 98.9 1004 99¢6  100.2 1004  100.3
SaDe o7 .6 .6 .6 .3 .6 3 o ot

TABLE TOTAL-  14397.8 MEAN-  100.0 STDs DEVIATION-

OCT 1966  Ue Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
E 4, RATIOS OF ANNUAL TOTALSs ORIGINAL AND ADJUSTED SERIES
YEAR UNMODIFIED  MODIFIED
1953 99.8 9949
1954 10042 100.2
1955 10002 100.2
1956 10001 100.1
1957 9949 99.9
1958 10040 100.0
1959 9949 10040
1960 1004 10044
1961 999 99.9
1962 10041 100.1
1963 100.0 100.0
1964 10043 10042
OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
£ 5. MONTH-TO=MONTH CHANGES IN ORIGINAL SERIES

YEAR JAN FE MAR APR MAY JUN JuL AUG SEP
1953 sokkorkk -5, 5 1244 2.9 2.9 -5 -1.3 ~l.4
1954 -25.1 13.6 3.3 .6 3.0 -1.9 3.4
1955 -25.9 1546 5.8 -.8 1.7 -2.2 1e4
1956 -28.2 4.6 -2.9 6.9 249 -7.2 5.2
1957 -23.9 13.4 2.1 5.6 -5 -1.5 3.7
1958 -23.0 12.2 5.8 601 -ted -0 2.4
1959 -23.4 1344 5.0 e .6 -2.0 -1.5
1960 ~24.0 11.4 746 =242 2.0 -4,5 5
1961 -28.7 175 -5 Se2 2.0 -5.2 2.2
1962 -25.7 19.6 -5 5.9 o1 -5.5 [ .
1963 —24,3 -6.4 15.0 4.4 3.5 =243 =9 243 -843
1964 -23.7 -2.1 9.3 3.3 642 ~1.2 -l -1e7 -2.1
AVGE -25.1 4.7 14.0 3.0 3.7 o3 -2.7 1.2 =2.7

TABLE TOTAL~ 16141

ocT
14557 .
14538,
15685.
16130,
16549,
17360,
18733,
18228,
18761.
20576,
21528,
23190.

18020«
2845,

ocT
14032,
14308,
15652,
15924,
16698.
16929
18051,
18076+
18658,
20033,
20879.
22076

17610.
2351

oCcT
1000
10044
10047
994
99.2
997
100.0
1000
100+2
10043
1001
100.0

+5

ocT
602
3.8
-5
3.5
3.5
63
8.7
3¢5
3.3
9el

1147
6ol

5.5

NoOvV
13828,
14401«
15751,
16493,
17133,
17039.
17635«
18385.
19224
20981,
21985,
22213,

17917«

220684

17642

NOV
1003
99.3
1003
100.3
99.6
99.5
98.7
100.2
10045
100.2
1000
100.0

5

Peld70

DEC
16813.
17738
19124,
19380,
19844.
21174,
21905.
22153«
22881.
24127
25104+
26786+

21419

P.usi

DEC
13931
14550«
15505,
16222
16696+«
17489
18046+
17921.
18890«
20159«
21099«
22055,

17714

Podg

DEC
100.0
99+9
9946
99.9
1004
100.7
100.0
997
100.1
99.9
100.2
100.0

o3

P«501

PJS1

DEC
18.0
23.2
21.4
175
15.8
2443
217
2045
19.0
15.4
16.8
27.6

2041

SERIES P204

TOTAL
169334
1691300
183580+
189721
200001«
200357
215511«
218599
218916+
235354 .
246935,
261776«

SERIES P204

TOTAL
169562«
168873,
183261
18954l
200110+
200286+
215562
217785,
219131,
235194
246901«
261163

SERIES  P204

SERIES P204

SERIES P204

AVGE
244
1.3
1.3

-8
o7
1.2
o7
.8
1.0
1.1
.9
145



OCT 1966 U« S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

E 6. MONTH-TO-MONTH CHANGES IN FINAL SEASONALLY ADJUSTED SERIES (Dile)
YEAI

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVGE

F 1. MCD

YEAR
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVGE

F 2. SUM

. JAN FEB MAR APR MAY JUN JuL AUG SEP
Hokkkok kK lel ~el ~e8 -2 =7 .8 ol =«5
.9 2.8 -8 ol o1 1.3 —e6 ~+5 1.5

2.0 o2 6 1.8 -l -5 1.0 5 2.4

3 —e5 1e3 =1.0 9 7 -t .9 8

5 2.1 =1l.2 -3 .9 1.4 8 .2 +5

o3 =24 =1.0 1.8 o4 ~e5 1.0 1.3 =8

.8 8 o4 «5 5 5 3 -2 =6

243 5 -3 3.0 -2.0 .2 —1.3 -2 6

-al ol o7 -7 3 1el 5 3 9

o2 6 Lol 1.5 =3 -1.0 1.3 -7 3

o7 =0 —6 2.2 ~1elt .8 .8 =0 =9

ol lel 6 =7 242 =2 1.2 +5 ol

. 5 .1 -] .l 3 o4 3 3

TABLE TOTAL- 49.0

OCT 1966 Us 'Ss TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
MOVING AVERAGE
MCD 1S 3
JAN FEB MAR APR MAY JUN JUL AUG SEP
okkkkkk 142564 14267.  14214.  14128. 14119« 14124. 14139, 14182,
13727« 13859. 13954, 13926. 13994. 14030s 14038« 14055. 14146
14754« 18893, 15028. 15146. 15209 15233. 15284 15482. 15595,
15508+ 15564. 15554, 15620+ 15655. 15722« 15786+ 15855, 15923,
16391. 16467, 16499, 16467, 16578, 16749. 16885. 16870. 16897,
16593+ 16419+ 16329, 16391. 16480 16523 16618. 16699+ 16810,
17625+ 177434 17848. 17936. 18026. 18107. 18144. 18117+ 1819].
17983. 18137. 18336. 18378. 18450. 18261. 18186+ 18134, 18259,
17907« 17940, 17938+ 17953, 17995. 18109+ 18219. 18316. 18459,
18952« 19094, 19317. 19485, 19493, 1949l. 19554. 19704. 19851,
20255« 20259+ 20361. 20370. 20474. 20486. 20592+ 20580« 20656,
21181+ 21298+ 21363. 21512. 21610+ 21842. 21951s 22079« 21919,

17353« 17161« 17233« 17283. 17341. 17389. 17448« 17511 17574,
TABLE TOTAL- 2470925.

OCT 1966  U. S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

MARY MEASURES .
AVERAGE PER CENT :CHANGE WITHOUT REGARD TO SIGN OVER INDICATED SPAN
SPAN
IN B1 381 D13 oi2 D10 A2 c18 F1
MONTHS 0 cI I .C P TO* MCD
1 7440 .97 .84 ph2 6472 .00 1.85 «55
2 9401 1.37 «96 (484 8475 +00 1e74 1.00
3 10432 1.67 +89 1425 9.87 +00 1.07 1.4y
4 9.90 1.99 .84 1466 9.1 .00 1.78 1.83
5 9.22 2.38 .83 2406 8475 +00 1.50 2421
6 9.07 2469 .79 2444 8407 +00 1.24 2458
7 10s11 3.04 .82 2,482 8466 <00 1486 2.94
9 11.43 3.72 <90 3,53 10420 .00 1.05 3.62
11 9433 4e32 .79 4,18 To4l +00 1.46 4023
12 4491 4461 .82 4.48 .14 «00 1e40 4450
RELATIVE CONTRIBUTIONS OF COMPONENTS ‘TO VARIANCE IN ORIGINAL SERIES
SPAN
IN 813 D12 D10 A2 c18 RATIO
MONTHS I c s P TD* TOTAL (X100}
1 Loty 35  91.32 1400 6489  3100.00 90.51
2 1e14 86  9U.29 200 3.71  100.00  99.84
3 .78 1455 96453 1400 1e14  100.00 94482
4 .73 2.89  93.06 1200 3,32 100400 97.12
5 .82 5.05 91445 :400 2,68 100,00 98458
6 «85 8416 88490 100 2.09  100.00. 89.00
7 «76 9+12 86415 <400 3.97 100,00 85.11
9 268 10452 87.87 +00 «93  100.00 90468
11 o84 23.21 73413 400 2482 100.00 86433
12 2.96 88436 «08 «00 8460  100.00 9433
AVERAGE DURATION OF RUN (31 MCD

1 C
2+20 .64 1300 4403
I/C RATIO FOR MONTHS SPAN
1 2 3 4 5 6 7 8
2.03 1.15 o711 1450 «40 32 .29 26
MONTHS FOR CYCLICAL DOMINANCE 3

AVERAGE PER CENT CHANGE WITM REGARD TO SIGN AND STANDARD DEVIATION OVER INDICATED SPAN
SPAN B1 D13 bi2 DLo

ocT

1.0

ocT
14135,
14255.
15673,
16028.
16801,
16896,
18080,
18251,
18642,
19984,
20606+
21743,

17591,

9
25

P.52% SERIES P204

Nov DEC
-1.8 -3.6
-1 1.8
-e2 -7
1.6 3
-2 .2
.9 2.4
=3.2 -7
-2.3 -.8
9 3
*5 ol
-1.9 3.0
.3 5.8
-5 .7
P.53¢

Nov DEC

13943+  13729.
14383+ 14559
15591+ 15558
16107+ 16234,
16689, 16702,
17164+ 17395
17959« 17856.
18160+ 17960«
18792. 18882

20107. 20

199.

20823+ 20900«
21973« ®dkkkkk

17641. 17270

P.

El
MOD.0O MO

10.07
1139
9.22
4.83

10
022

DLl

IN o 1 c s cI
MONTHS AVGE SeDe AVGE $.Do AVGE SeDe AVGE SeDe AVGE SeDs
1 113 10.62 04 118 31 39 77 10426 o34 1.25
2 174 12.10 02 133 .62 .78 1e12 11,95 ) 1.59
3 2414 12499 ~e01 1.19 94 1.15 1.18 12.72 94 174
4 2437 12.44 115 1.27 1+50 1.08 12,07 127 2.00
5 2457 11.61 117 l.61 1+83 94 11.16 1.61 227
] 2.85 11.01 1.08 1.95 2413 87 10.49 196 2.48
7 3426 11le43 1ell 2430 2+41 93 10.74 2430 2.74
9 4423 13.74 1420 2.99 2.89 1.21 13.00 2499 3.24
11 4463 13.20 1.09 3470 3.24 «89 12.20 3.69 3.57
12 4ett 416 1.09 4.06 3.37 =+00 .18 44,07 3.65

*(TRADING DAY ADJUSTMENT FACTORS WITHOUT LENGTH OF MONTH ADJUSTMENT}

-T2

11
.19

SERIES P204

TOTAL
155237
168928,
183447,
189558,
200096«
200316«
215633
218494
219152,
235232.
2463624
238472

SERIES P204

E
MOD

1

3
o1
«57
+65
57
54
«54
55
53
57
«53
«60

2
18

33



34

OCT. 1966 U+ Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 1s CHART

{X) = Dile FINAL SEASONALLY ADJUSTED SERIES
{0) = D12« FINAL TREND CYCLE
(%) - COINCIDENCE OF POINTS
SCALE-SEMI=-LOG QUARTER CYCLE
13517, 162204 18924, 21627+
. . . .
JANS3 X0
FEBS3 ox
MARS53 ox
APRS53 *
MAY53 X0
JUN53 x0
JUL53 *
AUGS3 *
SEPS3 ox
0CT53 o x
NOVS3 [}
DECS3 X 0
JANSE X 0
FEBSY 0
MARSY *
APRSY4 *
MAYSY *
JUNS4 ox
JULS4 *
AUGSH X0
SEPS54 *
oCT54 ox
NOV54 x0
DEC54 *
JANSS ox
FEBSS5 *
MARS5 X0
APR5S 0X
MAYSS *
JUNS5 X0
JULS5 *
AUGS55 *
SEP55 Q X
0CTS5 ox
NOV55 0x
DECSS *
JANS6 *
FEBS6 X0
MARS6 ox
APR56 X0
MAY56 *
JUNS6 ox
JULS6 X0
AUG56 *
SEPS6 oX
0CT56 X0
NOV56 *
DEC56 *
JAN57 *
FEB57 0 x
MARS7 *
APR57 X0
MAYS7 X0
JUN57 *
JUL57 ox
AUGS? ox
SEP57 o x
0CcTS7 X0
NOVS57 X0
DEC57 ox
JANSS 0 X
FEB58 X0
MARS8 X 0
APR58 *
MAYS8 [
JUNS8 X0
JuLs8 0x
AUGS8 0 X
SEPS8 X 0
0cTS8 *
NOVS8 X0
DEC58 ox
JANSS *
FEB59 *
MARS9 *
APR59 *
MAYS9 *
JUNS9 *
JUL59 ox
AUG59 ox
SEP59 *
0CT59 [
NOV59 X 0
DEC59 X o
JAN6O *
FEB6O *
MAR60Q *
APR60 o X
MAY60 *
JUN60 (23
JUL6O X0
AUG6O X0
SEP60 *
0CT60 o X
NOV60 *
DEC60 *

L . . .
13517, . 162204 18924, 216274

Pe551 SERIES

24331

o
24331+

P204

27034

.
27034,



OCT 1966 ~ Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 1. CHART
(X) - Dils FINAL SEASONALLY ADJUSTED SERIES
(0). ~ D12+ FINAL TREND CYCLE
(%) - COINCIDENCE .OF POINTS
SCALE-SEMI-LOG QUARTER CYCLE
13517, 162204 18924, 21627,
JAN6L *
FEB61 *
MARG1 ox
APR61 X0
MAY61 X0
JUN61 ox
JuL61 *
AUG61 *
SEP61 X0
0cT61 *
NOV61 ox
DEC61 . *
JANG62 X0
FEB62 X0
MAR62 ox
APR62 0 x
MAY62 ox
JUN62 X -0
JuLe2 *
AUG62 *
SEP62 *
0CcT62 *
NOV62 *
DEC62 X0
JANG3 . ox
FEB63 oX
MAR63 *
APR63 . L0 X
MAY63 *
JUN63 *
JUL63 *
AUG63 *
SEP63 X 0
0CcT63 *
NOV63 X 0
DEC63 ox
JANGU *
FEB6Y *
MARGY *
APR6U X 0
MAY6U ox
JUN6U X0

JuLéed *

AUG6Y
SEP64
oCTeu
Noved
DECé4

x X

. . . .
13517, 16220« 18924, 21627,

coo % *

P+55v SERIES P204

24331 27034

24331 27034

35
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G 2« CHART

(X}
(0)
+)

%)
SCALE-ARI
84.

JANUARY
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

84,

G 2+ CHART
[¢3

FEBRUARY

ocT 1966

- D 8. FINAL UNMODIFIED SI
- D 9« FINAL SI RATIOS

RATTOS
MOLIFIED FOR EXTREMES

- D10+ FINAL SEASONAL FACTORS

- COINCIDENCE OF POINTS
THMETIC
88, 92, 96.
*+
X 0 +
+ *
*
*+
+ *
*
*
*+
*+
+ *
*
+
. . .
88. 92, 96+
OCT 1966

- D 8+ FINAL UNMODIFIED SI
= D 9. FINAL SI RATIOS

1Q0- 104,
5 .

100 104,

RATIOS
MODIFIED FOR EXTREMES

= D10. FINAL SEASONAL FACTORS

} - COINCIDENCE OF POINTS
SCALE~ARITHMETIC
84, 88.

92, 96,

1953 +%
1954 +0X

100. - 104

G 2.

%)
SCALE-ARI
84

MARCH
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

G 2.

SCALE~ARITHMETIC
84, 88

APRIL
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

+0
* +
+%
+Xk

+k
+¥

84,

CHART
{X)
{0)
{+})

84,

CHART
(X)
(0)
(+)
(x)

84,

X

88. 82, 6. 160,

OCT 1966

- D 8+ FINAL UNMODIFIED SI RATIOS
- D 9. FINAL SI RATIOS
~ D10+ FINAL SEASONAL FACTORS
= COINCIDENCE OF POINTS
THMETIC

88, 92 96. 100.

+ %

*
ok

X 0 +

*+
+ *

*
+ K E

. . . .
a8. 92 96. 100.

104,

MODIFIED FOR EXTREMES

104.

104,

108,

.
108.

108.

108

108,

108.

Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112,

112,

Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112.

1i2.

Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112.

112,

0CT 1966 Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

- D 8. FINAL UNMODIFIED SI RATIOS
- D 9+ FINAL SI RATIOS
- D10+ FINAL SEASONAL FACTORS
- COINCIDENCE OF POINTS

92, 96 190.

X

MODIFIED FOR EXTREMES

104.

108.

108.

112

1i2.

116

116.

116.

116.

116.

116.

P.56+ SERIES

120. 124,

. .
120« 124,

P+57% SERIES

120« 124,
. .
. .
120. 124,

P.58+ SERIES

120. 124.

120« 124.

P+59+ SERIES

120. 124.

120 124.

P204

128.

.
128.

P204

128.
.

138,

P204

128«

.
128

P204

128+

128.



108.

108,

108.

108,

112.

112,

112.

112,

OCT 1966 Us. S« TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 2+ CHART
(X) ~ D 8. FINAL UNMODIFIED SI RATIOS
(0) -~ D S« FINAL SI RATIOS MODIFIED FOR EXTREMES
{+) ~ D10. FINAL SEASONAL FACTORS
(%) - COINCIDENCE OF POINTS
SCALE-ARITHMETIC
84, 88 92. 96, 100. 104,
MAY
1953 *
1954 *
1955 *
1956 *
1957 %+
1958 U + *
1959 *
1960 -k
1961 *
1562 +%
1963 *+
1964 +%
1965 +
. . . . . .
84, 88. 92, 96+ 100. 104,
0CT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 2. CHART
(X) - D 8+ FINAL UNMODIFIED SI RATIOS
(0) - D 9« FINAL SI RATIOS MODIFTED FOR EXTREMES
(+) -~ D10+ FINAL SEASONAL FACTORS
(%) - COINCIDENCE OF POINTS
SCALE-ARITHMETIC
84, 88. 92. 96, 100. 104.
JUNE
1953 * +
1954 + %
1955 *+
1956 *
1957 *
1958 *+
1959 +%
1960 + *
1961 +x
1962 X0+
1963 *
1964 * 4
1965 +
. . . . . .
84, 88. 92, 96 100+ 104.
OCT 1966 Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 2. CHART
(X) = D 8« FINAL UNMODIFIED SI RATIOS

(0) - D 9« FINAL SI RATIOS

MODIFIED FOR EXTREMES

108,

108.

108.

112.

.
112.

112.

{+) - D10 FINAL SEASONAL FACTORS
(%) - COINCIDENCE OF POINTS
SCALE-ARITHMETIC .
84, 88. 92. 96, 100. 104,
. . . . . .
JULY :
1953 +k
1954 *
1955 *
1956 *+
1957 + %
1958 *
1959 + %
1960 *+
1961 *
1962 *+
1963 +*
1964 *
1965 +
. . . . . .
84. 88. 92 96 100« 104
OCT 1966 Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 2+ CHART
(X} ~ D 8. FINAL UNMCOIFIED SI RATIOS
(0) -~ D 9« FINAL SI RATIOS MODIF1ED FOR EXTREMES
{+) = D10+ FINAL SEASONAL FACTORS
{*) - COINCIDENCE OF POINTS
SCALE=-ARITHMETIC
84. 88. 92. 96. 100 104.
. . . . 5 .
AUGUST
1953 +%
1954 * +
1955 *+
1956 +%
1957 +%
1958 + %
1959 +k
1960 *+
1961 *4
1962 *+
1963 *+
1964 +%
1965 +
. . . . . .
84. 88. 92. 96 100« 104.

108«

1124

116,

116.

116.

116.

116,

116,

1164

116.

P.60v SERIES

120. 124.

120 124.

P«61+ SERIES

120. 124,

120. 124,

P.62+ SERIES

120. 124.

. .
120 124.

Pe63+ SERIES

120. 124.

120. 1244

P20y

1284

128«

P204

128,

128.

P204

128«

128«

P204

128,

128«

37
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G 2. CHART
(X}
to)
(+)
(%)

SCALE-ARI

84,

SEPTEMBER
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

84.

G 2+ CHART
(X}
0)
(+)
{x)

SCALE-ARI
84,
OCTOBER

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

84,

G 2. CHART
(X)
{0y
(+)

*)

OCT 1966

= D 8. FINAL UNMODIFIED SI RAiT0S

= D 9+ FINAL SI RATIOS

MODIFIED FOR EXTREMES

- D10« FINAL SEASONAL FACTORS

- COINCIDENCE OF POINTS

THMETIC
88. 92,
X
. .
88. 92.
OCT 1966

96. 100. 104,
B 5 .
*
*
* X
+¥
+ %
* +
*
+x
*
*+
0+
*
+
. . .
96. 100« 104.

D 8. FINAL UNMODIFIED SI RATIOS

- D 9« FINAL SI RATIOS

MODIFIED FOR EXTREMES

D10. FINAL SEASONAL FACTORS

=~ COINCIBENCE OF POINTS
THMETIC

88. 92.

. .

88 92
OCT 1966

96.

.
96,

100« 104.
<.

X *

. .
100- 104.

- D 8. FINAL UNMODIFIED SI RATIOS

- D 9. FINAL SI RATIOS

MODIFIED FOR EXTREMES

- D10. FINAL SEASONAL FACTORS

- COINCIDENCE OF POINTS

t
SCALE-ARITHMETIC

NOVEMBER
1953

.
84.

G 2. CHART

(X)

(0)
(+)

(%)
SCALE~ARITHMETIC
84.

DECEMBER
1953

88. 92.

. .

88. 92,
OCT 1966

96,

96.

D 8. FINAL UNMODIFIED SI

- D 9. FINAL SI RATIOS

100. 104,

+k
* +
+%
+%
*4
*o
X O+
+%
+

X
X

R KR

. .
100. 104,

RATIOS
MODIFIED FOR EXTREMES

010. FINAL SEASONAL FACTORS

- CCINCIDENCE OF POINTS

8. 92

96.

96

100« 104,

160- 104,

108«

108.

108.
.

108,

108.

108.

108.

108,

Us So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112.

112.

Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112.

112«

Ue So TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112,

1126

Us S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

112.

112,

P.64r SERIES

116, 120. 124.
. .

. . .
116 120. 124.

Pe65¢ SERIES

1160 120« 124,
. .

. . .
116, 120+ 124«

P+66+ SERIES

116, 120. 124.

. . .
116, 120. 124,

P.671 SERIES

116. 120. 124.

116, 120+ 124.

P204

128,
.

.
128+

P204

128,

128.

P204

128.

128.

P204

128.

1284



G 3+ CHART

(
SCALE=A
84,

JANS3
FEB53
MARS53
APRS3
MAYS3
JUN53
JULS3
AUGS53
SEPS3
ocTs3
NOV53
DEC53
JANSY
FEBSY
MARSY
APRSY4
MAYSY
JUNS4
JULSY
AUGS5Y4
SEPS4
0CT54
NOV54
DECS54
JANSS
FEBS5
MAR5S
APR55
MAY55
JUNS5
JUL55
AUGSS
SEPS5
0CT55
NOVSS
DECS55
JANS6
FEBS6
MARS6
APR56
MAYS6
JUN56
JUL56
AUGS6
SEPS6
0CT56
NOV56
DECS56
JANS7
FEB57
MARS7
APR57
MAY57
JUNS7
JUL57
AUGS7
SEPS7
0CcT57
NOVS7
DECS57
JAN58
FEB58
MARSB
APRS8
MAY58
JUNS8
JUL58
AUG58
SEPS8
0CTS8
NOV58
DEC58
JANSS
FEB59
MARS9
APR59
MAYS59
JUN59
JULSS
AUG59
SEP59
ocTS9
NOV59
DEC59
JANGO
FEB60
MAR6O
APR60
MAY60
JUN6O
JUL6O
AUG60
SEP60
0CT60
NOV60
.DEC60

{X)
(0}

(+)°

*)

+0

+x

+x

.
84,

RITHMETIC
88

OCT 1966 Us Se TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

~ D 8+ FINAL UNMODIFIED SI RATIOS

= D 9« FINAL SI RATIOS MODIFIED FOR EXTREMES
- D10+ FINAL SEASONAL FACTORS

- COINCIDENCE OF POINTS

. 92, 96. 100. 104. 108,
o . . . . .
+%

+0X

*+

+k
*+

*+
+¥
+*
*+
+%

*+

X 0 +
+k

*+

*+

+k
+0 X
+%x

. . . . . .
88, 92, 96, 100. 104. 108,

112.

112.

116,

.
1164

Pe68+ SERIES

1%0- 1%“-
*
*+
*+
*
+%
+ %
0+
*o
150- 154-

P20y

128,

.
128.

39



40

OCT 1966 U, S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 3+ CHART (CONTINUED)
X)

- D 8+ FINAL UNMODIFIED SI RATIOS
(0) = D 9. FINAL SI RATIOS MODIFIED FOR EXTREMES
(+) - D10+ FINAL SEASONAL FACTORS
(*). ~ COINCIDENCE OF POINTS .
SCALE~ARITHMETIC
84, 88, 924 96, 100. 104, 108, 112.
. . . . . . .
JAN6L *+
FEB61  *
MAR61 + ok
APR61 *+
MAY6L b
JUN6 1 +x
JuL61 *
AUG61 *+
SEP61 *
ocTel %
NOV61 + %
DEC61
JANG2 *+ .
FEB62 * +
MAR62 *
APR62 +0 X
MAY62 +x
JUN62 X0+
JuLe2 *+
AUGE2 **
SEP62 *+
0CT62 Gid
NOV62 *
DEC62
JANE3 ok
FEB63  +x
MARG3 * +
APR63 * X
MAY63 *+
JUN63 *
JULe3 +k
AUG63 *+
SEP63 X o+
0CT63 %
NOV63 X *
DEC63
JAN6Y *
FEB64  +x
MAR6Y. *
APR64 X0 +
MAYEY : +x
JUN64 L)
JuLes *
AUG6U B +k
SEP64 * 5
0CTe4 X
NOV6U X
DEC6U
JAN6S +
FEB65  +
MAR6S *
APR65 +
MAY65S +
JUN6S +
JUL65
AUG65
SEP6S +
0CTes5
NOV65
DEC65

* ¥

+ ¥

++

. . . . . .
84, 88, 92 96 100. 104 108. 112,

116.

.
116.

P+68¢ SERIES

120, 124,
. .
*
*
+x
o+ X
+
. .
120+ 124,

P20o4

128,

.
128+



G 4, CHART
(X)
{0)
(%
SCALE

9

JANS3
FEB53
MARS3
APRS3
MAYS53
JUNS3
JULS3
AUGS3
SEP53
0CTS53
NOV53
DEC53
JANSY
FEB5Y4
MARSY
APR54
MAYSY
JUNSU
JuLSy
AUGSH4
SEPSUY
oCTS4
NOVS4
DEC54
JANSS
FEBS55
MARSS
APRS55
MAYSS
JUNSS
JULSS
AUG5S
SEP55
0CTS5
NOV55
DECSS
JAN56
FEBS6
MARS6
APRS6
MAY56
JUNS6
JULS6
AUG56
SEPS56
0CT56
NOV56
DEC56
JANS7
FEBS7
MARS7
APR57
MAYS7
JUNS7
JULS7
AUGS7
SEP57
0CT57
NOV57
DECS57
UANSS
FEBS8
MARSS
APR58
MAYS8
JUNS8
JuLss
AUGS8
SEPS8
0CTS8
NOV58
DECS8
JANS9
FEBS9
MARS9
APRS9
MAYS9
JUNS9
JULS9
AUGSS
SEPS9
0CTS9
NOV59
DEC59
JANGO
FEB6O
MAR60
APR60
MAY60
JUN6O
JUL6O
AUG60
SEP60
0CT60
NOV6O
DEC60

7

97

OCT 1966

98,

.
98,

Ue S. TOTAL RETAIL SALES IN MILLIONS OF DOLLARS

- D13+ FINAL IRREGULAR SERIES

- E 3« FINAL MODIFIED IRREGULAR SERIES
= COINCIDENCE OF POINTS

~ARITHMETIC

99. 100. 101 102. 103, 104.

*

* *

* %

[ X
*

. . . . . .
99, 100« 101, 102. 103. 104,

105.

.
105.

106.

.
106.

P.69+ SERIES

107.

.
107«

P204

108

108«

41
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OCT 1966 U. S, TOTAL RETAIL SALES IN MILLIONS OF DOLLARS
G 4, CHART (CONTINUED)
(X) = D13. FINAL IRREGULAR SERIES
(0) = E 3. FINAL MODIFIED IRREGULAR SERIES
(%) - COINCIDENCE OF POINTS
SCALE-ARITHMETIC
97. 98 99. 100. 101. 102, 103, 104 105,
JANG1 *
FEB61 *
MAR6 L *
APR61L | *
MAY61 *
JUN61 *
JuLe1 *
AUGHL *
SEP61 *
0CT61 *
NOV6L *
DEC61 *
JANG62 *
FEB62 *
MAR62 *
APR62 *
MAY62 *
JUN62 . *
JuLe2 . *
AUG62 *
SEP62 *
ocT62 *
NOV62 *
DEC62 *
JAN63 *
FEB63 *
MAR63 *
APR63 o X
MAY63 *
JUN63 *
JuLe3 *
AUG63 *
SEP63 X (o]
0CT63 *
NOV63 X [
DEC63 *
JANGY *
FEBG64
MARGY
APR6Y Lo
MAY6U *- .
JUN6Y *
JuLey *
AUG6Y *
SEP64 *
ocTen X o
NOVeH X o
DEC64 o] X
0

* %

. . . . .
[ 101. 102. 103. 104 105.

106.

106.

Pe69+ SERIES

107,
.

107«

P204

1os.

108«



B 1. ORIGINAL SERIES
YEAR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959

SHORT-TERM BANK BALANCES, U.S. CAPITAL, FIRST QUARTER 1950 TO
THIRD QUARTER 1964.—X-11Q quarterly additive adjustment, standard printout.

Specified limits for identifying extreme irregulars are 1.0oto 2.0

This printout is shown for purposes of illustration only and is not directly com-
parable to the official published series because of differences in the levels of the

series,

(SOURCE OF UNADJUSTED DATA: BALANCE OF PAYMENTS DIVISION: OFFICE OF BUSINESS ECONOMICS)

QUARTERLY SEASONAL ADJUSTMENT PROGRAM
U.Se BUREAU OF THE CENSUS
ECONOMIC RESEARCH AND ANALYSIS DIVISION
MARCH 11+ 1966
SERIES TITLE~ SHORT-TERM BANK BALANCES+ Ue Se CAPITALs MIL. OF $ 10/10/66
PERIOD COVERED- 1ST QUAR+1$50 TO 3RD QUAR 1964
TYPE OF RUN - ADDITIVE SEASONAL ADJUSTMENT
STNDRD PRINTOUT
SIGMA LIMITS FOR GRADUATING EXTREME VALUES ARE 1.0 AND

2.0

SERIES NO. U255

B7. TREND~CYCLE CURVE COMPUTED WITHOUT MODIFICATION FOR EXTREMES

SHORT-TERM BANK BALANCESt U. S. CAPITALs MIL. OF $ 10/10/66

1ST QUAR 2ND QUAR 3RD QUAR

49, . 209. 304,

213, 229. 1604

2364 233, 188,
192 106+ 1464

172, 304. 4164

1794 285. 155,

1764 309. 295,

425, 233, 151,

283. 373, 294.

87. 222. 131,

304. 236. 619.

5564 - 359, 213,

455, 41, 94,

123, 502. 174,

609 731, 112,

271. 291. .
TABLE TOTAL 176004 MEAN 298. STD. DEVIATION

SHORT-TERM BANK BALANCES+ Us S. CAPITAL: MIL. OF $ 10/10/66

IRREGULAR SERIES
18T

QUAR 2ND QUAR 3RD QUAR
-48. Yo 11
=S 15. =41
14, 2. -11.
38. -39 20.
=13, -12. 38,
=60. 584 ~61.
=504 20. -11e
81l ~32. 11.
L 17. 56,
~38. 62, -14.
~25. -145. 219.
22, -28. =59,
36 -162. 42,
~194. 185. ~17.
-6. 176. « =209,
62 91. 85
TABLE TOTAL ~204. MEAN =3 STD« DEVIATION

SHORT-TERM BANK BALANCESY U. S. CAPITAL: MIL. OF $ 10/10/66

C17. FINAL WEIGHTS FOR IRREGULAR SERIES

YEAR
1950
1951

GRADUATION RANGE FROM 1.0 TO 2.0 SIGMA

1ST QUAR 2ND QUAR 3RD QUAR
0 1000 100.0
100.0 100.0 0
100.0 100+0 100.0
8847 8542 100.0
100.0 100.0 92e1
54.0 5949 53.0
84.0 100.0 1000
22,3 100.0 100.0
100.0 100.0 1000
100.0 9645 10040
100.0 .0 0
100.0 100.0 100.0
100.0 113 100.0
0 -0 100.0
100.0 0 0

P

4TH QUAR
349.

*RAkkAok K

408,

173,

AGE 1+ SERIES U255

TOTAL
91le
875,
893.
6ul.

1288
962

1186

1046«

1152,
857

1795,

19254

1124,

1490.

1452.

PAGE 2+ SERIES U255

4TH QUAR

koK okokok

u8.

T4

4TH QUAR
100.0
100.0
100.0
100.0
100.0
21.3
100.0
100.0

Aeakkokokok ok ok

PAGE 3+ SERIES U255

SeDe
20.
20«
20.
34
36«
U4ie
43
45.

43



44

SHORT-TERM BANK BALANCES: U. S. CAPITALs MIL. OF $ 10/10/66 PAGE 4+ SERIES U255
D 8. FINAL UNMODIFIED SI DIFFERENCES
YEAR 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
1950 -99. =7 4 564 -u6.
1951 “41. -0. -61. 44, -58.
1952 ~17. -7 ~16. 36. -4,
1953 4, -uu. 14, 39. 12.
1954 ~45, -15. 31. 49. 20.
1955 -98. 51, -6l 128. 16+
1956 -67. 29. -35. 31. -42.
1957 79+ -13. -29. 20. 57
1958 -8 16, -15. 26. 20.
1959 -36. 41, -112. 182, 34
1960 -21, -185. 105. 93. =7.
1961 46 ~82. -231, 305, 39.
1962 32, 268, -188. 265. -159.
1963 -177. 129. -232. 249. ~31.
1964 48. 121. -470. HokRAAAK =301,
AVG -27. . -16. -87. 106.
TABLE TOTAL -u49,
STABLE SEASONALITY TEST
SUM OF DEGREES OF . MEAN
SQUARES FREEDOM SQUARE F
BETWEEN QUARTERS  280543.200 3 93514.400 8.262%%
RESIDUAL 622501.010 55  11318.200
TOTAL 9030444200 58
**STABLE SEASONALITY PRESENT AT THE 1 PERCENT LEVEL
SHORT~TERM BANK BALANCES+ Ue Se CAPITALy MIL. OF $ 10/10/66 PAGE 5¢ SERIES U255
D 9. FINAL REPLACEMENT VALUES FOR EXTREME SI DIFFERENCES
YEAR 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
1950 -51. FRRAARK Sokackokkhok HokAh kAR HokkkRokkk
1951 ARk Rk -20. Hokdokdokokok SokkodkokK
1952 ok Rokokokk Ak AR AkRkRRRK Aok Rk ARAR KRk
1953 -1. -38. Aok RAK sekkokokokokk FkdAk KR
1954 FedokokokR Rk AekoRokk 28, HkfokokoRk *dokRkoRkk
1955 ~T1e 28. -36. 70. -9.
1956 =59, ” ek kkok Aok dokok k. sk ok skokokokok Aokdok kR
1957 16, kR kokoRok Akkokokokdok AeeskkoRdork sk okk ¥
1958 Ak Rk ek kdokok Aokokokkkokk 30. Aok kK
1959 SRRk 39. FFokkkkRK kKKK Aokkkokokokk
1960 Hokokok kKoK -39, ~113, 170. ok kgokk
1961 SekkkoRRRKk ek ok ok okok koo kokok Aedeokkok ok ok dokokok ok
1962 AR Ak -124. ARk KK FARAKKR K AkRAK KKK
1963 164 =56 FRR Rk kK Ak dokkokkk Ackkkokokdok
1964 AR KKK =554 =261, sk dkskokkok ok ekokekokokk
SHORT-TERM BANK BALANCES: Se CAPITAL» MIL. OF $ 10/10/66 PAGE 6+ SERIES U255
D10+ FINAL SEASONAL FACTORSt 3X5 MOVING AVERAGE
YEAR 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR ToTAL
1950 =30, -9. -6 4s. -0e
1951 -30. -11. -3. 45, 1.
1952 -31. -11. -3, 464 te
1953 -35. 7. -1, 45. -0
1954 -35. -3, -8 45, -2
1955 -35., 3. -12. 41e -3
1956 -32. 10. -25. 46« -1
1957 -28. 13. -43, 57. ~te
1958 ~15. 6. -72. 88. 6o
1959 -3. ~14. -102. 129. 11
1960 8. -32. ~140. 178, 13
1961 15. -51. -173. 216. Te
1962 26, -6l -203. 245, 4o
1963 34, -73. -218. 259, 2.
1964 37 =76, ~225. FAok koK -264.
TABLE TOTAL -227.
D10A. SEASONAL FACTORS ONE YEAR AHEAD
1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
1964 Aok dokok Aedekokokdokk HookokdorRok 266« 266«
1965 38, -78. -228. HRAFFAAK 267
SHORT=TERM BANK BALANCESs Se CAPITAL+ MIL. OF $ 10/10/66 PAGE 7+ SERIES U255
Dil. FINAL SEASONALLY ADJUSTED SERIES
YEAR 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
1950 794 218. 310, 304. 911
1951 243, 240. 163. 228, 874,
1952 267, 204, 1914 190 892.
1953 227. 113. 150. 155. 64l.
1954 207. 307. 424, 351, 1290,
1955 214, 282. 167, 302. 9654
1956 208. 299, 320. 360. 1187,
1957 453, 220. 194, 180. 1047+
1958 298. 367, 366, 114, 1146,
1959 90. 236, 233, 288, 846+
1960 296. 268, 759, 4584 1782,
1961 541, 410. 386. 581, 1918.
1962 429, 105. 297. 289, 1120.
1963 89. 575 392, 432. 1488,
1964 572. 807. 337, Fkokk KKK 17164
AVG 281. 313, 313, 302,
TABLE TOTAL 17827, MEAN 302. STD. DEVIATION 151



D12. FINAL TREND-
AR

D13. FINAL IRREGULAR SERIES
YEAR 1ST QUAR
=71.
=15
8e
37

1950
1951
1952
1953
1954
1955
1956
1957

E 1. ORIGINAL SER
YEAR

1950
1951
1952
1953

E 2. MODIFIED SEASONA
YEAR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVG

SHORT-TERM BANK BALANCES+ U. S. CAPITAL+ MIL. OF $ 10/10/66 PAGE 8+ SERIES
CYCLE+ 5-TERM HENDERSON CURVE
2ND QUAR

1ST QUAR
150.
258,

297.
TABLE TOTAL

69,
TABLE TOTAL

SHORT-TERM BANK BALANCES+ U. S. CAPITAL+ MIL. OF $ 10/10/66

18050.

216
227.

SHORT=-TERM BANK BALANCES: U. S

2ND QUAR

-223,

14
Yo
-38.
-12.
53,
19.
-35.
=11
40.
-148.
-10.
-184.
212.
201,

100.
MEAN

IES MODIFIED FOR EXTREMES

1ST QUAR
120.
213,
236.
192.,
172.
179.
1764

290.
TABLE TOTAL

17678«

2ND QUAR
209.
229.
233,
106.
304,
285.
309

SHORT-TERM BANK BALANCESs U.

T QUAR

541.
429.
307.
572,

300.
TABLE TOTAL

LLY ADJUSTED SERIES

17905.

2ND QUAR

306.

3RD QUAR 4TH QUAR
300. 299,
214, 230,
198, 201.
133, 160+
396, 350.
224, 216,
3284 372.
1754 202.
319. 156.
255, 269,
519 556,
4364 516,
272, 285.
398, 450,
578. Aok dokokaok
316, 304.
STD« DEVIATION 121.
CAPITAL+ MIL. OF $ 10/10/66 PAGE 9+ SERIES
3RD QUAR 4TH QUAR
1. 5.
=51 -2
~8e =11e
17. 6.
29. 2.
~56. 85.
~8. =12,
18, ~22.
47. ~42.
=22 19.
240, ~98.
=50, 65.
25, Yo
-6 =18,
~241. dokokok ok kK k.
93, 424
STDe. DEVIATION 79.

~4.

300.

Se

303.

CAPITAL,

3RD QUAR 4TH QUAR
4. 349.
21ile 273
188, 236,
146, 200,
416, 396,
155. 343,
295. 406
151, 237.
294, 202,
131, 417.
379 636.
213. 797
94, 534.
174. 691,
353. ook
T 234, 408.
STD. DEVIATION 154.
MIL. OF $ 10/10/66 PAGE 11+ SERIES
3RD QUAR 4TH QUAR
310. 304,
214, 228.
191, 190
150, 1585,
u24, 351,
167, 302.
320. 360,
194, 180,
366, 114,
233, 288.
519. 4584
386, 581
297. 289.
392, 432,
578. kKA KK
316. 302
STD. DEVIATION 127

PAGE 10+ SERIES

U255

SaDe
36,
28

28.
16
6l
21.
56
33.
27
149.
44.
93
152,
181.

45



46

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

SeDe

YEAR
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

AVG

1950
1951
1952
1953
1954
1955
1956
1957
1958

SHORT-TERM BANK BALANCES» Us S.
E 3. MODIFIED IRREGULAR SERIES
YEAR 18T GUA

CAPITALe MIL. OF $ 10/10/66 PAGE 12+ SERIES 255

2ND QUAR 3RD QUAR 4TH QUAR SeDe
3. 11. S. 6o
-15- 14 O. -2 10.
4. =11. 8e
37- -38. -6 28.
=2 -12. 2. 16
-55 53, 85, 6l
=34, 19. =12 21.
102, =35. =224 56
12. =11. =42 33.
~20. 40. 19. 27.
0. =98, 50.
-10. 65, 44,
~184. 4 93,
0. —18. 10.
0. FRAAAKK K 5.
35. 53, 27. 424
TABLE TOTAL -146. MEAN -2. STD. DEVIATION 40.
SHORT-TERM BANK BALANCES» Ue S. CAPITALs MIL. OF $ 10/10/66 PAGE 13+ SERIES u2ss
E 4.DIFFERENCES OF ANNUAL TOTALSs» ORIGINAL AND SEASONALLY ADJUSTED SERIES
UNMODIFIED. MODIFIED
—e13
63
133
—-e42
~1.81
~3419
~1.46
—e53
6.40
10+.69
12,90
T.48
3.88
1.57
1
SHORT-TERM BANK BALANCESt+ U. S. CAPITAL: MIL. OF $ 10/10/66 PAGE 14+ SERIES u2s5
E 5. QUARTER-TO-QUARTER CHANGES IN ORIGINAL SERIES
1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
FAodckk KRk 160, 95. 45. 300«
~136. 16, -69. 113. =76,
=37, =3 -45. 48. =37
~44. ~86. 40. She =36.
=28, 132. 112, =20, 196,
~217. 106« =130 188, =53.
-167. 133. ~14. 111. 630
19. -192. ~82. 86 ~169.
46 90. =79 =92, =35¢
-115. 135, =91 286 215.
=113, ~68. 383, 17 219.
-80. ~197. ~186. 584, 161
-342. ~414, 53 440, =263
~411. 379. -328. 517. 157.
~82. 122. -619, Jorkdokskdok ~579.
~122. 21. =61, 170.
TABLE TOTAL 63,
SHORT=-TERM BANK BALANCES: Us Se CAPITAL: MIL. OF $ 10/10/66 PAGE 15+ SERIES u2s5
E 6. QUARTER TO-QUARTER CHANGES IN FINAL SEASONALLY ADJUSTED SERIES (Dii.)
YE. 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
FARA Kk 139. 92, =7 224.
~61. -2 =77 65, =75
39. =23, =54, -0 =38
37 -114. 4. ~36.
53 99. =73 197«
~137. 68. 134 . =50+
-93. 9t. 40, 59
93. -233. —14. -180.
118. 69« -252. ~66e¢
~24, 146, 56 174,
8e -28. -301. 170.
82, =131, 194. 123,
~-152. ~324. -8. =292«
-200. 486, 39. 143,
140. 235. sk kkokk =95
=7 32. -0 -9
TABLE TOTAL 258.



SHORT~TERM BANK BALANCES: Us Ss CAPITALy MIL. OF $ 10/10/66 PAGE 16+ SERIES u2s5
F 1. QCD MOVING AVERAGE

Qch Is 2
YEAR 1ST QUAR 2ND QUAR 3RD QUAR 4TH QUAR TOTAL
1950 Aok dok ok 149, 264, 307. 720.
1951 273. 241, 202, 196. 912.
1952 247, 255. 217 190. 911,
1953 209, 170, 131, 152. 6624
1954 181, 257 365 388. 1191,
1955 283, 2u8. 225. 234, 990.
1956 255. 254. 310, 340 1158
1957 407, 336. 207, 187, 1137
1958 239. 333. 367. 240, 1179
1959 102. 163, 234. 261, 759
1960 292. 282. 514, 609. 1697
1961 499, 475 398, 4s4. 1856+
1962 505, 267, 201, 293, 12664
1963 189, 332, ugh. 412. 1417.
1964 502. 690, 572, kKR 1764
AVG 299. 297. 313. 307.
TABLE TOTAL 17619,
SHORT-TERM BANK BALANCESs Ue So CAPITAL+ MIL. OF $ 10/10/66 PAGE 17+ SERIES U255
F 2. SUMMARY MEASURES
AVERAGE DIFFERENCE WITHOUT REGARD TO SIGN OVER INDICATED SPAN
SPAN TABLE NO. AND SYMBOL MODIFIED SERIES
IN 81 D11 013 Di2 D1o F1 E1 E2 E3
QUARTERS o CcI 1 c s Qco o CI 1
1 154.43 112.38 88,82 51.09 99.30 67.79 127.83 75489 47,59
2 160.05 135457 71.61 86.99 108.03 96.07 160476 104.31 37.45
3 184,75 141.64 - 68,18 110.95 102.11 115.72 166454 126.64 38.56
L} 151.09 150412 76.03 117475 11.71 126.75 131.55 130417 43,97
RELATIVE CONTRIBUTIONS OF COMPONENTS TO DIFFERENCE IN ORIGINAL SERIES
SPAN TABLE NO. AND SYMBOL
1 D13 D12 D10
QUARTERS I [ s TOTAL RATIO
1 38.75 12,82 u8.43 100.00 85.37
2 21.05 31.06 47,90 100.00 95411
3 16.98 44,95 38.08 100.00 80.23
4 29.22 70.09 +69 100.00 86.66
AVERAGE DURATION OF RUN cI 1 c Qaco
1.81 1.32 3.22 2419
1/C RATIO FOR QUARTERS SPAN
1 2 4
174 82 61 «65
QUARTERS FOR CYCLICAL DOMINANCE 2
AVERAGE DIFFERENCE WITH REGARD TO SIGN AND STANDARD DEVIATION OVER INDICATED SPAN
1 D13 D12 D10 D1y F1
IN 0 1 c s c1 acp
QUARTERS AVG SeDe AVG SeDe AVG SeDe. AVG SeD. AVG SeDe AVG SeDe
1 1.09 213.31 -2.94 135,29 7¢38 6185 -3.36 142.09 4,44 161.08 7.43  B85.88
2 10426 221.03 49 106416 14436 106442 =4.59 146455 14.86 171.77 15+16 125.78
3 15.89 241,36 46 95412 19.33  129.09 =390 149,38 19.79 176.06 18498 140.51
4 22.40 193.19 «05  112.44 22.44 138426 =09 17.01 22449 192.63 21491 15544



48

G 1+ CHART

SHORT-TERM BANK BALANCES» U. Se CAPITALt+ MIL. OF $ 10/10/66

(X)= D11.FINAL SEASONALLY ADJUSTED SERIES
(0)- D12.FINAL TREND-CYCLE
(%)= COINCIDENCE OF POINTS

SCALE-ARITHMETIC

18750
2ND50
3RD50
4THS0
15751
2ND51
3RD51
4TH51
18752
2ND52
3RDS2
4THS2
1ST53
2ND53
3RD53
4THS3
15754
2ND54
3RDSH
4TH54
1ST55
2ND55
3RD55
4TH5S
15756
2ND56
3RD56
4THS6
18757
2ND57
3RD57
4TH57
15758
2ND58
3RD58
4TH58
15759
2ND59
3RDS59
4TH59
15760
2ND60
3RD60
4TH60
1sT61
2ND61
3RD61
4TH61
18762
2ND62
3RD62
4TH62
18763
2ND63
3RD63
4TH63
15Tey
2ND64
3RDé4

79, 146, 213, 280. 347. 414, u8le 548 615.
. . . . .
X ]

*

X0
X0

X o -

0 X

ox

ox

. . . . . . . . .
79. 146« 213. 280 347. 414, 481, 548, 615,

SHORT-TERM BANK BALANCES: U. S. CAPITALs+ MIL. OF $ 10/10/66

G 2. CHART

(X)- D8+ FINAL SI DIFFERENCES WITH EXTREMES
(0)= D9+ FINAL SI DIFFERENCES WITHOUT EXTREMES
(+)- D1C.FINAL SEASCNAL FACTORS

(x)- COINCIDENCE OF POINTS

PAGE 18+ SERIES

682 749
.

. .
682 749.

PAGE 19» SERIES

SCALE-ARITHMETIC

-469.

28,

-398.

~327. ~256.

~185. -114, -43.

99.

1ST QUARTER

1963 X 0 +

~469. -398. ~327. -256. ~185. ~114. -U3. 28. 99.

170

170

241,

241.

U255

816

816

u2s5

312

312



SHORT-TERM BANK BALANCES+ Us Se CAPITAL» MIL. OF $ 10/10/66
G 2+ CHART
(X)- D8+ FINAL SI1 DIFFERENCES WITH EXTREMES
(0)= DS« FINAL SI DIFFERENCES WITHOUT EXTREMES
(+)~ D10.FINAL SEASONAL FACTORS
(x)- COINCIDENCE OF POINTS
SCALE-ARITHMETIC
-469. -398. ~327.

~256, -185. -114. ~43. 28 99.
2ND QUARTER
1950
1951 + %
1952 +¥
1953 X0 +
1954 *+
1955 . + 0 X
1956 + ¥
1957 * o+
1958 %
1959 + (33
1960 X 0o+
1961 * +
1962 X o] +
1963 + 0
1964 + 0
-327. ~256 =185 ~1lid. -43. 28. 99

. .
~469., ~358.

SHORT-TERM BANK BALANCES: U, S. CAPITAL+ MIL. OF $ 10/10/66
G 2. CHART

(X)- D8« FINAL SI DIFFERENCES WITH EXTREMES

(0)~ DS« FINAL SI DIFFERENCES WITHOUT EXTREMES

(+)- D1C.FINAL SEASCNAL FACTORS

(x)- COINCIDENCE OF POINTS
SCALE~ARITHMETIC
—469. ~398. ~256. ~185.

-327. -114. -43. 28. 99,
3RD QUARTER
1950
1651 X 0
1952 *
1953
1954 4 + *
1955 X o +
1956 *+
1957 +%
1958 + *
1959 *+
1960 ) + 0
1961 * +
1962 . + %
1963 * +
1964 X 0 +
~327. -256 ~185. -114, -43. 28, 99.

+ =469 -398.

SHORT-TERM BANK BALANCESt Us Se. CAPITAL: MIL. OF $ 10/10/66
G 2+ CHARY
(X)= D8+ FINAL SI DIFFERENCES WITH EXTREMES
(0)- D9« FINAL SI DIFFERENCES WITHOUT EXTREMES
(+)=- D10+FINAL SEASONAL FACTORS
(*3- COINCIDENCE OF POINTS
SCALE-ARITHMETIC

-469. ~398. =327, -256. ~185. -114, -43. 28. 99.
. . . . . . . .
4TH QUARTER
1950 + ¥
1951 *
1952 *+
1953 *+
1954 +*
1955 + 0
1956 : * +
1957 2 * +
1958 X0 +
1959
1960 X
1961
1862
1963
. . . . . . . . .
~469. ~-398. -327. -256. -185. -114. -U43. 28, 99.

PAGE 20+ SERIES

170 281

170 241

PAGE 21+ SERIES

170. 2u1.

PAGE 22+ SERIES

1704 241,
o+
.
+ %
*+
170+ 241.

u2s5

312

312

U255

312.

312.

U255

312.

312
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IX. SELECTION OF OPTIONS AND DATA FORMAT

Monthly Program (X-11)

Four types of input cards are required by the program,
Three types are control cards and the fourth is for the data.
A fifth type is optional and is used only when prior monthly
adjustments are to be made by the computer before the
seasonal adjustment process. All are on standard 80-column
punch cards. The format and function of each type of card is
described below:

1. CONTROL CARD 1: OPTION CARD

This card is identified by an H-punch in column 1. Each
series of data must begin with anoptioncard. The entries on
this card describe to the program the series of data that
follows and control the selection of program options. All in-
formation in the data description section (columns 1 to 15)
must be supplied. To obtain the standard multiplicative
seasonal adjustment, the remainder of the card is left blank.
Entries in the option section (cols. 16 to 80) select such things
as a longer than standard printout or atrading-day adjustment.
The format of the option card is as follows:

DATA DESCRIPTION SECTION (REQUIRED)

OPTION SECTION

Option Card .
code |column(s) Punch Description )

Card

colum(s) finch

Description

Required entry. Identifies this as the

option card.

2=7 Any |Series identification code, May be numeric B
alphabetic or mixed., Must be identical to
entries in column 75 to 80 on data cards
for this series.

8-9 01-12 |Number of the month in which the series
starts; i.e., Ol for January, 02 for

. February,..., 12 for December. The first
entry on the first data card must be made
in the field corresponding to the month
entered here.

00-99 |Last two digits of the year in which the
series starts, This date must be the same
as the year punched in columns 73 and 7%
of the first data card for this series.
The first two digits of the year, in this
field and all others calling for a year
entry, are assumed to be 19,

10-11

12-13 O01-12 [Number of the month in which the series ends.
The last data entry on the last data card
of the series must be made in the field
corresponding to the month entered here,
14-15 00-99 [Last two digits of the year in which the
series ends. This date must be the same
as the year punched in columns 73 and 7%

Number of Decimals on Qutput

Tables,

Although no decimal point is
punched on the data cards, dec-
imals may be shown on the output
tables by entering the number of
decimal places desired here, All
tables shown in units of the
original series will be printed
with the number of decimals en-
tered here. Tables of seasonal
and irregular components are
shown with one decimal in the
multiplicative versions and with
the number of decimals selected
here in the additive versions.

16 Blank® |No decimals,

16 1 |1 decimal.

16 2 |2 decimals,

16 3 |3 decimals,

16 4 |4 decimals,

16 5 {5 decimals,

Type of Adjustment
17 Blank |Multiplicative ad justment,

17 1 [Additive adjustment.

Lype of Program

18 Blank |Seasonal ad justment,

18 1 |Summary measures. Develops esti-
mates of the trend-cycle, ir-
regular, I/C, MCD and residual
trading-day and seasonal varia-
tion from a seasonally adjusted.

..input. See section VIII for more

details,

Printout

19 Blank |Stendard printout. From 17 to 27
‘tables are printed depending on
which other options are select-
ed. Charts are selected in
option E. See section VIIT for .
the tables. included in each
printout option.

19 1 Long printout. From 27 to 39

of the last data card for this series.

50

tables are printed.

1The option associated with the "Blank" entry in the punch
column is the one that will be selected if no entry is made in
the designated option card column. A zero (0) punch is equiv-
alent to a "Blank" and may be used if desired,



OPTION SECTION--Continued

OPTION SECTION-~Continued

Option Card e Option Card e
code | colum (s)| PUReR Deseription code | column(s)| PR LEE oo
19 e mi g{intout. Ij‘rgdeA 9 ok 49 Blank {Do not include an allowance for the
LSRR SRR length of month in the trading-day
factors. Length-of-month vari-
E 20 - |Charts ations are included with the sea-
20 Blank { Standard charts, 12 monthly izrela]c-og:zzziiiof;erig;ihlll;Ed -
seaionai cilarts an(ji- Ergnd— weights from daily weights are
¢yele chart are printed, 31., 30. and 28.25 for 31-and 30-
20 1 No charts. i?zeli\;nths and February, respec-
20 2 A1l charts., 12 monthly seasonal 4
9 1 Include a length-of -month allowance
charts and charts of the trend- in the trading-day factors rather
cyele, irregular and seasonal than in the seasonal factors.
feciors %ndchronologlcal order Divisor for all months is 30.4375,
Sy s I the average length of month,
‘ A Tables B16 and C16 do not include
F 2148 - Prior Daily Weights g
(This option is available o nly the length-of-month allowance,
with multiplicative adjust- " 50 Tradine_Day Regression
s . - ———-—g_._L_g_
mentf;.) Seveg ‘?alli weights Estimates of the seven daily trad-
may de' entered in t ese columns ing-day weights may be made from
T’O ? J‘ust_for trading-day var- the data, These estimates may be
iation prior to the seasonal computed and used, not used or
adgustmem; procggs. ';‘he i used only if they explain signif-
weights are combined into the icant variation on the basis of an
Prior Tradlng—l?ay Ad justment F-test. Prior weights, if
g aczors.sgzwr} . Eablg Ad. n supplied, may or may not be cor-
déc, w?‘]:gld - Entﬁred St e rected by these estimates. See
1512 — gl: & eb e . section III and section VITI,
s g CLLiel 19 L9 Lotiiat x) steps Bl4 to BL9 and Cl4 to C19
first and second digits. The for more details 4
range of acceptable entries is : .
0000 to 9999 corresponding to 50 Blank | Exclude the computation of the trad-
a range in weights of 0,000 to ing-day regression.
9.999, The program ad justs
the weights to total 7.000. 50 1 Compute the trading-day regression
These weights may be corrected and print the results but do not
on the basis of estimates of ad just the series by the factors
trading-day variation made from o computed,
the data (see option H),
50 2 Compute the trading-day regression,
21-24 | 0000~ | Prior daily weight for Monday, print the results and adjust the
9999 series by the regression esti-
25-28 | 0000~ |Prior daily weight for Tuesday. mates, If prior factors have been
9999 supplied, correct them on the
29-32 | 0000~ |Prior daily weight for Wednesday. basis of these estimates.
9999 . A
. . 0 3 Ci te th . gt 1
33-36 |0000- |Prior daily weight for Thursday. 7 Omg;dep;igttitaleligsuéllareg?gsperts vt B
9999 : s I ’
. . ; " ad just the series by the regres-
3740 0888; Prior daily weight for Friday. sion estimates or prior factors
. . . corrected by the regression es-
41~ Oggg; Prior daily weight for Saturday.- timates to obtain preliminary
s a . weights for the irregular series,
45-48 Oggg; Prior daily weight for Sunday, In part C, use the regression es-
timates only if they explain sig-
G 49 - |Lenzth-of Month Allowance nificant variation on the basis of
(This option is meaningful only the F-test,
if a prior and/or regression
trading-day adjustment is made, J 51-52 - Starting Date for Computing Trading-
and is available only with the Day Regression
multiplicative adjustment.) The (This option is meaningful only if
option allows the inclusion of the trading-day regression is com-
variation arising from the puted in option H (1-, 2-, or 3-
length of the month in the sea- punch. })
sonal factors or in the trading-
day factors. See section III 51-52 |Blank [Derive estimates of the trading-day
and section VIII, steps B14-Bl19 weights using the entire series as
and Cl4-C19, for details.

input to the regrepsion.
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OPTION SECTION--Continued

OPTION SECTION--Continued

Of:zé:n cogﬁ(s) Punch Description Osgzgn coii;fl(s) Punch Description
51-52 00-99 Derivg estima’ges of the trading-day justment process. They are sub-
weights using only the part of the irected f he {oinal series
series begimming with January of rac At It ergag 8 te t
the year punched here as input to prior to an additive adjustment.
the regression. See par’.c 5 of this sect:!.on for
a description of the Prior
X 53-54 - Starting date for Applying Trading- Monthly Adjustment Factor Card.
Day Regression
(This option is meaningful only N 63-66 - Sigma Timits for Graduating Extreme
if the trading-day regression is Values in Estimating Seasonal and
applied in option H (2- or 3- Trend-Cycle Components
punch.)) The starting date de~ In estimating the seasonal and
termined by this option is in- trend-cycle components, ir-
dependent of the date selected in regular values are assigned
option J and may be the same, weights which are based on their
earlier or later. distance from 1,0 in the multi-
plicative program or 0.0 in the
53-54 |Blank |Apply the trading-day regression additive version in number of
estimates or prior trading-day . standard deviations (o 's)., Ir-
weights corrected by regression regulars beyond a specified
estimates to the entire series. upper o limit are assigned a
weight of zero. Those below a
53-54 |00-99 |Apply the trading-day regression given lower limit are assigned a
estimates only to the part of the full weight of 1,0. Values be-
series beginning with January of tween these two limits are as-
the year punched here. If prior signed weights linearly
weights are supplied, adjust the graduated between 0.0 and 1.0.
part of the series preceding this See section V and section VIII,
date by the prior weights only steps B17 and C1l7, for more
and adjust the part of the series details.
from this date to the end by the
prior weights corrected by the 63-64 |Blank |Assign full weight to irregular
regression estimates. values within the 1.5 o,
L 55-56 - Sigma Limit for Excluding Extreme
Values from Trading-Day Regression 63-64 [01-99 [Assign full weight to irregular
(This option is meaningful only if values within a o limit between
the trading-day regression is com- 0.1 and 9.9.
puted in option H (1-, 2-, or 3-
punch.)) In estimating trading-day 65-66 [Blank |Assign zero weight to irregular
variation from the data, irregular values outside the 2.5 ¢ limit.
i values more than a designated num-
' ber of standard deviations (o's) 65-66 |01-99 |Assign zero weight to irregular
| from 1.0 in the multiplicative values outside a o 1imit between
version (or 0.0 in the additive 0.1 and 9.9.
version) are excluded as extreme.
These values are shown in tables P 67-78 - |Moving Averages for Seasonal Factor
Bl4 and Cl4. Usually a limit of Curves
2.5 o is satisfactory., For more The length of the seasonal
details, see sections III and factor curve moving average for
VIII, steps B14-B19 and Cl4-Cl9. any month may be selected from
the five averages available, If
55-56 |Blank |Exclude irregular values beyond a no selection is made, the pro-
o limit of 2.5 gram will select a 3x3 moving
average for the first estimate
55-56 {01-99 [Exclude irregular values beyond a in each part and a 3x5 average
o limit between 0.1 and 9.9. for the second estimate. This
option does not allow the se-
M 57-62 ' Prior Monthly Adjustment Factors lection of different averages
Series Identification for the first and second esti-
ates
57-62 |Blank {Do not make a prior monthly adjust- L
ment. 67 IBlank |Use moving averages selected by the
program for January.,
57-62 Not Prior monthly factors follow the
‘blank data for this series. The 67 1 Select a 3-term moving average for
factors are identified in cols. January.
75-80 with the 6-digit code given
here, The factors are divided 67 2 Select a 3x3 moving average for
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into the original data prior to
the multiplicative seascnal ad-

January.



OPTION SECTION--Continued

Option Card A
code | colum(s) Punch Description

67 3 Select a 3x5 moving average for
January.

67 4 Select a 3x9 moving average for
January.

67 5 Select a stable seasonal (average
of all values for the month) for
January,

68 - Same options as col, 67 for
February.

69 - Same options as col, 67 for March,

70 - Same options as col. 67 for April,

7L - Same options as col, 67 for May.

72 - Same optioms as col., 67 for June,

73 - Same options as col, 67 for July.

T4 - |Same options as col. 67 for August.

75 - |Same options as col. 67 for
Septenber.

7% - iSame options as col. 67 for October.

77 = Same options as col. 67 for
November.

78 - Same options as col. 67 for
December.

Q 79 - Moving Average for Variable Trend-
Cyele Routine

79 Blank |The program will select an approp- '
riate moving average from the
three listed below.

79 1 Select a 9-tem; Henderson curve.

79 2 Select a 13-term Henderson curve.

79 3 Select a 23-term Henderson curve.

R 80 ' | - |Adjustment of Trend-Cycle for

Strikes o .
In séection VIII, step B7, mod-
ification of extreme values may
be made before computing the
trend-cycle estimate. This
adjustment for extremes sub-
tantially reduces the effect of
ma jor, prolonged strikes or
similar irregular occurrences on
the B7 and subsequent. trend-
cycle estimates. Care should be |
exercised in its use, however,
since for some series the esti-
mates near sharp business cycle
peaks or troughs will be
gimilarly affected.

80 Blank {Compute the B7 trend-cycle curve
without modification for
extremes.

80 1 Modify extreme values before com-
puting the B7 trend-cycle curve.|

2. CONTROL CARD 2: TITLE CARD

This card is identified by a T-punch in column 1. The
name of the series and a date are entered on this card.
This information appears at the top of each page of output.
This card must be placed immediately after the option
card for every series run whether or not a title is desired.
Columns 2 to 80 may be left blank with no effect on the
program.

Title card Description
colum
Required entry
1 T must be punched to identify the title card.
Optional entries
2-13 Daté on which sefies is to be run. This may be
in any format desired, such as "11/10/64" or
"Nov. 1964" (must not exceed 12 columns).
14-80 Series title. Any identification desired may be
used.

3. CONTROL CARD 3: SENTINEL CARD

Following the last data card of the last series to be run
(or the last prior monthly adjustment card if present for
the last series) there must be a card with a Z-punch in
column 1 and no punches in the remainder of the card. This
card signifies to the program that the run is completed.
Only one sentinel card should be present regardless of the
number of series to be processed.

4. DATA CARD

The data cards are placed immediately following the title
card, Each data card contains up to 1 calendar year of data.
At least 3 data cards (series mustbe at least 36 months long)
and not more than 30 cards may follow the title card. The
cards. must be in strict calendar order and must agree with -
the description on the option card; i.e., the series must
begin and end on the dates specified and the series identi-
fication on each data card must be identical to that given on
the option card. The data may begin and end in any month of
the year. The series may not startearlier than 1900 nor
end later than 1999. If calendar adjustments are to be made,
then March 1900 is the earliest permissible date because the
internal calendar in the program does not take account of the
lack of a February 29 that year.

The data for each month is punched in a 6-digit field.
Leading zeros need not be punched. Decimal points are not
punched. If a decimal point is desired on the printout,
its position can be specified on the option card. Minus signs
(allowable only in additive adjustments) may be punched in
any column preceding the data and may be followed by
blanks or zeros. -

Every month of a series to be multiplicatively adjusted
must contain a positive, nonzero numeric entry. Negative,
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zero, and blank months are not allowed in a multiplicative
adjustment, (If the series starts in other than January or
ends in other than December, the unused fields on the card
must be blank.) For an additive adjustment, any numeric
entries are acceptable. Blank months will be treated as
zeros in an additive adjustment.

The format of the monthly card is as follows:

Data card ey
colum Description

1-6 Data for Jamuary.

7-12 Data for February.

13-18 |Data for Maxch.

19-24 Data for April..

25-30 Data for May.

31-36 Data for June.

37-42 | Data for July.

43-48 Data for August.

49-54 | Data for September.

55-60 Data for October.

61-66 Data for November.

67-72 Data for December.

73-74 Iast two digits of the year. The first two digits
of the year are assumed to be 19. The cards
within a series must be in chronological order
with no missing years. The first and last data
cards of the series must be the same as the
starting and ending years given on the option
card.

75-80 Series identification. Any numeric, alphabetic or
nixed entry may be used for the series identi-
fication. This entry must be identical on all
data cards in the series and in the data iden-
tification section of the option card.

5. PRIOR MONTHLY ADJUSTMENT FACTOR CARD
(OPTIONAL)

If present, these cards are placed immediately behind
the data cards with no intervening control cards. The
factors must begin and end in the same months as the data.
The format of the prior factor cards is the same as the
data cards. The sequencing and data format requirements
that apply to the data cards also apply to the prior factor
cards.

In a multiplicative adjustment, the prior factors vary
about 100 and the decimal point is assumed to be between
the third and fourth digits of the 6-digit field. (It is never
punched.) In the additive version, the prior factors vary
about zero and the decimal point is assumed to be in the
same position as for the data.
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The sequence of cards for a complete monthly run is as
follows:

1. Option card for first series.
2. Title card for first series.
3. From 3 to. 30 data cards for first series in chrono-

logical order.

4. (Optional) From 3 to 30 prior monthly adjustment
factor cards for first series in chronologicalorder.
(Same number of cards as 3.)

5. Option card for second series.

6. Titde card for second series.

7. Data cards for second series.

8. (Optional) Prior monthly adjustment factor cards for
second series.

x. Option card for nth series.
x+1. Title card for nth series.
x+2. Data cards for nth series.

x+3. (Optional) Prior monthly adjustment factor cards for
nth series.

x+4. Sentinel card.

Quarterly Program (X-11Q)

Three types of input cards are required by the quarterly
program. = Two types are control cards and the third, the
data cards. The format and function of each type follows:

1. CONTROL CARD 1: OPTION AND TITLE CARD

This card is identified by an H-punch in column 1. Each
series of data must be preceded by one of these cards. The
information in the data description section (cols. 1 to 13) must
be supplied. To obtain the standard quarterly multiplicative
seasonal adjustment, the option section of the card (cols.
14 to 21) is left blank. Entries made in the title section
(cols, 22 to 80) will appear at the top of each page of print
but are not required.



DATA DISCRIPTION SECTION (REQUIRED)

OPTION SECTION--Continued

. ogﬁﬁ(s) Punch Description osf,;:n Punch Description
1 H Required entry. Identifies this as the
option card. A = o Limits for Graduating Extreme
Values in Estimating Seasonal and
2-7 Any | Series identification code. May be numeric Trend-CycI'Le C«?mponen'bs
alphabetic, or mixed. Muist be identical In estimating the seasonal and
to entries in columns 75 to 80 on the trend-cycle components, irreg-
data cards for this series. ular values are assigned weights
which are based on their dis-
8 1-4 | Number of the quarter in which the series tance from 1.0 in the miltipli-
starts.. The first entry on the first cative program or 0.0 in the
data card must be made in the field additive version in number of
corresponding to the quarter entered standard deviations (o 's).
here.
9-10 00-99 | Last two digite of the year in which the Irregulars beyond a specified
series starts. This data must be the upper o limit are assigned a
same as the year punched in columms 73 weight of zero. Those below a
and 74 of the first data card for the given lower limit are assigned a
series. The first two digits of the full weight of 1.0. Values
year are assumed to be 19. between these two limits are
assigned weights linearly grad-
11 1-4 |Number of the quarter in which the series uated between 0.0 and 1.0. See
ends. The last data entry on the last section V and section VIII,
data card of the series must be made in steps B17 and C17 for more
the field corresponding to the quarter details.
entered here. ’
12-13 | 00-99 | Iast two digits of the year in which the Blank | Assign full weight to irregular
series ends. This date must be the same values within the 1.5 o limit.
as the year punched in columns 73 and 74
of the last data card of the series.
01-99 | Assign full weight to irregular
values within a o limit between
0.1 and 9.9.
Blank | Assign zero weight to irregular
OPTION SECTTON values outside the 2.5 o limit.
A 01-99 | Assign zero weight to irregular
052(11? co]cm(s) Punch Description values outside a o limit
between 0.1 and 9.9.
S 14 = Type of Adjustment
W = Ad justment of Trend-Cycle for
14 Blank |Multiplicative adjustment. Strikes
In section VIII, step B7,
14 1 Additive adjustment. modification of extreme values
' my be made before computing the
T - |Iype of Program trend-cycle estimate. This
ad justment for extremes sub-
Blank [Seasonal adjustment. stantially reduces the effect of
m jor, prolonged strikes or
1 Sunmary measures. Develops esti- similar irregular occurrences on
mates of the trend-cycle, irreg- the B7 and subsequent trend-
ular, I/E, MCD and residual cycle estimates. Care should be
seasanal variation from a sea- exercised in its use, however,
sonally adjusted input. See since for some series the esti-
section VIII for more details. - mates near sharp business cycle
- N peaks or troughs will be simi-
U 16 Printout larly affected.
16 Blank Sba‘;lda’rdspzrlgtogz;teé’z Labocelendie Blank | Compute the B7 trend-cycle curve
L P . without modification for
16 1 |Lang printowt. 27 tables and 4 e
charts are printed. 1 | Modify extreme values before com-
16 2 |Full printout. 44 tables and 4 puting the B7 trend-cycle
charts are printed. RAAAS0
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TITLE - SECTION

Option Card

code |colum(s) I3t

Description

22-80 Any | The series title, date run or any
identification information may
be entered here. This informa-
tion will appear on the top of

each page of printout.

2. CONTROL CARD 2: SENTINEL CARD.

Following the last data card of the last series to be run,
there must be a card with a Z-punch in column 1 and no
punches in the remainder of the card. This card signifies
to the program that the run is completed. Only one sentinel
card should be present regardless of the number of series
to be processed.

3. DATA CARD.

The data cards are placed immediately following the
option card. [Each data card contains up to one calendar
year of data. At least 3 data cards (series must be at least
12 quarters long) and not more than 30 cards may follow the
option card. The cards must be in strict calendar order and
must agree with the description on the option card, i.e., the
series must begin and end in the quarters specified and the
series identification on each card must be identical fo that
given on the option card. The data may begin and end in any
quarter of the year. The series may not begin earlier than
1900 nor end later than 1999.

The data for each quarter is punched in a 6-digit field.
Leading zeros need not be punched. Decimal points are not
punched. Minus signs (allowable only in additive ad justments)
may be punched in any column preceding the data and may be
followed by blanks or zeros.

Every quarter of a series to be multiplicatively adjusted
must contain a positive, nonzero numeric entry. Negative,
zero and blank quarters are not allowed in a multiplicative
adjustment. (If the series begins in other than the first
quarter or ends in other than the last quarter, the unused
fields on the card mustbe blank.) For an additive adjustment,
any numeric entries are acceptable. Blank quarters will be
treated as zeros in an additive adjustment.
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The format of the quarterly card is as follows:

Data card ]
column Description
1-12 Not used.

13-18 Data for first quarter.

19-30 Not used.

31-36 Data for second quarter.

37-48 Not used.

49-54 pata for third quarter.

55-66 Not used.

67-7 | Data for fourth quarter.

73-74% 1ast two digits of the year. The first two
digits of the year are assumed +to be 19. The
cards in the series mst be in chronological
order with no missing years. The first and
last data cards of the series must be the same
as the starting and ending years given on the
option card.

75-80 Series identification. Any numeric, alphabetic,
or mixed entry may be used for the series
identification. This entry must be identical
on all data cards in the series and in the data
identification section of the option card.

The sequence of cards for a complete quarterly run is as
follows:

1. Option and Title Card for first series.

2. From 3 to 30 data cards for firstseries in chronological
order.

3. Option and Title Card for second series.

4. Data cards for second series.

x. Option and Title card for nth series.
x+1, Data cards for nth series.

X+2. Sentinel card.



X. GENERAL INFORMATION ABOUT THE FORTRAN PROGRAMS

The X-11 and X11Q programs®are written in FORTRAN
IV and are run at the Bureau of the Census on a UNIVAC
1107 computer under the EXEC I executive control system.
The X-11 program contains about 2,500 FORTRAN source
statements and the X-11Q about 1,400 statements.

The programs will process any number of series. Each
series may be from 36 months (12 quarters) to 30 calendar
years in length. A typical seasonal adjustment of a 12-year
monthly series requires about 30 seconds of central com-
puter time., A quarterly series runs in one-third the time
required for a monthly series of the same length.

Copies of the source decks for these programs are
available from the Census Bureau at cost. Information on
obtaining the programs and their exact cost may be obtained
by writing to Julius Shiskin, Chief Economic Statistician,
Bureau of the Census, Washington, D.C. 20233.

For those interested in obtaining a copy of the program,
the following information may be useful in determining
whether or not the Census Bureau programs are suitable
for adaptation to your computer. It is also suggested that
you write to the above address before purchasing the pro-
gram, as the Bureau may be able to provide additional
information on adapting the programs to specific com-
puters. The Bureau would also appreciate learning about
your adaptation when you accomplish it.,

The X-11 program consists of a main program and 13
separately assembled subprograms. The largest of these
contains 500 FORTRAN source statements. The entire
program and all intermediate results remain in core memory
throughout the computations. On the 1107, which is a-36-bit
word, single-address-instruction computer, 23,000 words
of core memory are required. About half of this number is
for the program instructions and half for data storage. The
X-11Q program consists of a main program and 13 sub-
routines, - the largest of which contains 400 FORTRAN
statements. The X-11Q program requires 15,000 words of
core memory.

One input and three output units are required by each
program. Two of the output units are used for the final
table output, the program switching from one to the other
when about 17,500 records have been written, A log of
the computer run is listed on the third output unit. The
log identifies each series adjusted.
the edit, to which all option and data cards are subjected,
are identified on the log as having been rejected. Self-
explanatory messages are listed giving the reason for and
location of the edit failure.

The input and output units are designated in the program
by integer variables which are assigned numeric values in
the first DATA statement of the main program. In the X-11
program, the variable NR designates the input unit; NW and
NWS, the table output and alternate output units; and NP,
the log output unit. In the X-11Q program, the variables

“Morton Somer wrote the X-11 program and prepared this
section. Norman Bakka wrote the X-11Q program.

Series failing to pass_

SUBROUTINE Name

are IR, NR, LR and JO, respectively. No other input,
output, or other. auxiliary storage (such as drum, disc, etc.)
is used by either program.

The records on the log output unit are printed single-
spaced, the first character of each FORMAT statement being
a blank. In the X-11 program, the first character of the
first record on each page is the variable NEWPAG. This
variable is assigned a value in the second DATA statement
of the main program. Assigned to this variable is the
carriage control symbol which causes the printer to skip
to a new page before printing the line. In the same DATA
statement is the variable SPC. This variable is written as
the first character of each line in each monthly table. The
value assigned here causes the printer to skip a line before
printing (in the sample printout shown in this paper, the
tables were single spaced to conserve space). The charts
are always printed single spaced. In the X-11Q program,
the carriage control characters are the variables NEWPG
and SPACE.

The FORTRAN IV used in both programs is limited to
those features of the language which are common to the 1107
FORTRAN as described in the “UNIVAC 1107 FORTRAN
Reference Manual U-3569” and the IBM 7090 FORTRAN as
described in “Form C28-6390-1, IBM 7090/7094 IBSYS
Operating System, Version 13, FORTRAN IV Language”.

A complete list of the types of FORTRAN statements used
by the programs follows. In this list the letter “i” repre-
sents an integer variable, “n” represents either an integer
or an integer variable, “v” is any variable, “s” is a state-
ment number, and “a” an arithmetic expression,

FORTRAN Statement Comments

REAL Arrays are dimensioned in REAL and

INTEGER INTEGER list. No COMPLEX, LOGI-
CAL or DOUBLE PRECISION variables
are used. No EXTERNAL functions.

COMMON Labelled COMMON. Arrays are di-
mensioned in COMMON list.

DIMENSION Maximum of 2 dimensions used.

EQUIVALENCE

DATA FORMAT statements are compiled as

- DATA and altered at execution

time.

FORMAT

READ (i,s) List
WRITE (i,s) List

CALL Name (vl,vz,

Only type of input statement.
Only type of output statement
Subroutine call,

v3...vn)

Multiple RETURNS. No multiple

(vl,vz,vj, 500 ,vn) entry.
vV=a No mixed mode arithmetic.
IF (a) 8128585 No logical IFt's
DO s n7,n5,04 No zero or negative arguments.
CONTINUE
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FORTRAN Statement Comments

GO TO s

GO TO (61,82,83,--.,55), i
GO T0 v, (31,52,53,...,sn)
ASSIGN s TO v

RETURN

REWIND 1

STOP

END

Subscripts are all of one of the following forms where “c”
and “k” represent unsigned integer constants and “v” an un-
signed nonsubscripted integer variable: v, ¢, v+c, v-c,
cxv, cxv+k, cxv-k.

All variable are single precision real or fixed point. No
logical operators are used.

Four built-in functions are called by the programs. They
are ABS, which returns the absolute value of a real ex-
pression; AINT, which truncates a real value; ALOGI10,
which computes base 10 logarithms of real arguments;
and SQRT, which computes the square root of a real number.
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APPENDIX A. X-1I TEST FOR THE EXISTENCE OF STABLE SEASONALITY

An analysis-of-variance F-test for the existence of stable
seasonality is applied to the final unmodified S-Iratios (table
D8). The theoretical basis for the F-test is given in Scheffe
(13). Aids to interpreting the results of the test are given in
section VI,

Monthly Stable Seasonality Test

Let ST;4 s (i=1, ---, LY j =1, ---, 12) denote the
final u.nmodlfled S5-I ratios, where Nj is the number
of years of available data for month j.

A
Let SIj denote the monthly means of the S-I ratios; i.e.,

LH
& .13 st (3=1 12)
SI. = TJ h ij (J = Ly ey 3

A
Let é\I denote the grand mean of the S-I ratios; i.e.,
g} 1z Z 8I;4, where N is the total number of
W1 L
months of ava;\lable data.
Calculate the "between months" variance
12 A A
o2 = 1 IN. (51 - SI)%
M T 1Y

the "residual" variance

12 N5 A
1= z: (SI -S1,)3,
R FTIIL 137
and the "total" variance
12 Ny A
AN
=1 DT (sI;; -SI)°.
T W 11 J

Compute F = I\ZA/O‘; and compare with the tabled F-

distribution for the appropriate degrees of freedom. If the
computed F is greater than the tabled F at the percent level,
“Stable Seasonality Present at the Percent Level” is printed
out. In the X-11 program, the computed F is compared to
2.41 (the 1 percent value for a 10-year series) regardless of
the length of the series, since the differences in tabled F for
series of different lengths are minuscule.

Print out the following analysis-of-variance table:

Source of Sum of ofD;gregs Mean square F
variation squares (SS) reedom variance = o?)
. (oF)
Between %22N (SAI _g‘})z 1 55/DF, =°§1 /o2
months 11 V3 . M cﬁ R
12 N,
. 2 -
Residual §§ (s1y —SI ) N-12 | SSp/DFp=0f  |-——-
12 N,
Total T 23(31. .-SI)2 ------ e
11

The F-test is based on the following assumptions:

A
(1) SIij e SIj + Iij (i:l,—--,Nj; j=1,---, 12), where
P
SIj represents the stable seasonal for month j and

Iij represents the irregular for month Jj and year i;

~
(2) E[SIij] = srj (i=1, -—-, N j=1,

55 -, 12);

(3) V[fij] =¢® (i=1, ---, N,; j=1, -—-, 12), where o® is the

J
variance of the irregular; i.e., the irregular is homo-

scedastic;

(4) C[I 1 Jd=0 (15 £ (15 i:1,~——,Nj; j=1,---,12);

(1J)
i.e., the irregular is a random series;

(5) The Iij are normally distributed.

The F-test tests the hypothesis that
A A ~ A

By S, = SI, = —- = §I,, = ST

A
against the alternative that the SIj are not all equal.

Experience has shown that assumptions 2 to 5 are not
seriously violated, since the F-test is relatively robust
against violations of these assumptions. Assumption 1 may
be slightly violated when S and I are related multiplica-
tively, but the disparity between SI= S+l and SI*= S'I is
relatively small when S and I are in the 90 to 110 range.
However, assumption 1 is seriously violated when the seasonal
pattern changes over time. In such instances, the hy-
pothesis Hy is not appropriate for testing for the existence of
seasonality. Research is presently underway to develop a
moving seasonality test as a companion to the X-11 stable
seasonality test.

Quarterly Stable Seasonality Test

This test is completely analogous to the monthly test with
DF (between quarters) =3 and DF,, = N-4. The hypothesis

tested is H s Sl = SI = SI = SI =S1 against the alternative
that the SIJ are not all equal. The assumptions are the same

as for the monthly test and the caveats given in the last
paragraph and in section VI also apply. The computed F is
compared to the tabled 1 percent value of 4.20.
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APPENDIX B. MOVING-AVERAGE WEIGHTS

Seasonal-Factor Curve Weights

The following tables give the weight patterns for four of
the five seasonal-factor curve moving averages available in
X-11, the weights for extending the averages at the ends of
series, and the implicit weights for year-ahead seasonal
factors, The fifth average, the stable seasonal, uses an
unweighted average of all available S-I ratios for all seasonal
factors (including those at the ends) and the year-ahead
factors., “N” is the last year for which an S-I ratio is
available, and the weights for year “N+1” represent the im-
plicit weights for the year-ahead seasonal factors.

Table 1. Seasonal-Factor Curve Moving Average Weights

A, 3-Term Moving Average

Weight given S~I ratios in year

Factor for

year N-2 N-1 N
N+l..... -.167 419 L9
B RG060000000 0 .390 610
| 1 P .333 .333 .333

B, 3x3 Moving Average

Weight given S-I ratios in year

Factor for
year
N4 N-3 N-2 N-1 N
N+loooeonn 0000 0]-.056 | .148 | .426 481
Neearvsons 8000 0 0| .185 | .407 407
N-looooonaeans O 111 | .259 | .370 | ".259
Ne2ewrooaeasas | o111 | 222 | 333 | .222 111

C: 3x5 Moving Average

Weight given S-I ratios in year
Factor for

year | Ny | N-5 | N4 | N-3 | N2 | N1 | N

D. 3x9 Moving Average

Weight given S-I ratios in year

Factor

for

year [N-10N-9|N-8|N-7|N-6 |N-5 {N-4 | N-3 |N-2[N-1 | N
N+l.... O] of of o0}-.014.031 L096{.180 L208 [.236 |.265
Newoooo O o] 0 o] 0LO51 [112 L173 1197 221 |.246
N-l.... 0 ¢} o] 01 .028.092 |.144 1,160 L 176 192 |.208
N-2.... 0 o 01,032 | .079{.123 {133 [.143 L 154 |.163 |.173
N-3....] ©O 01,034 [.075 | .113L117 }123 (,128 132 {137 |.141
N-4...,| 0403 |o73la11] . 113124 206|117 [118 |.120 | .084
N-5.....037 .6;741,111 L1110 .122£171 £131 (111 111 |LO74 {.037

0]-.034| .134| ,300 | .300 | .300
0 0| .150 | .283 | .283 | .283
0| .067 ] .183] .250 | .250 | .250
L0671 133 .217 | .217 | .217 | .150
Ne-3earonnna s.| 0671 .133} ,200} .200| .200 | .133 | .067

N+leeoeivnons
H 500660000000

N-lioevooinae

o O O o

Since a seasonal factor curve moving average may be
applied to a series with fewer available S-I ratios than the
number of terms in the average, special sets of weights for
short series must be supplied. These weights are given in
the following tables:

Table 2. Seasonal-Factor Curve Moving Average Weights
— for Short Series

A, 3-year series-—3x3 moving average

. h . i " -
Factor for Weight given S-I ratios in year

year
N-2 . N-1 N
N+l....... eee 111 b bbb
L 5a605000000 ge .185 407 407
N-licososoeoo .333 333 333

B. 4-year series-3x3 moving average

Weight given S-I ratios in year
Factor for :

year
N-3 N-2 N-1 N
N+les..... veo | -.0%6 148 1 406 481
Newrrennnn .. 0 .185 407 407
N-leweeennns . 11 .259 .370 259

C. 3-year series-3x5 7moving average

Factor for Weight given S-I ratios in year
year
N-2 N-1 N
N+lewovonnnn .o .333 .333 .333
Nl lelelelele .333 .333 .333
N-l.oeeeoooneo .333 .333 .333
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D. 4-year series—3x5 moving average

Weight given S-I ratios in year
Factor for
A N3 | Ne2 N-1 N
L N Ss6d60660 .100 .300 .300 300
1 BEB00o300000 .150 .283 .283 .283
L S 8860000 .250 .250 250 250

E. 5-year series—3x5 moving average

Weight given S-I ratios in year

Factor for
year
N4 N-3 N-2 N-1 ‘N
N+loooennneneo| =034 1 ,134 | ,300 | .300 .300
N. 0l ,150 | ,283 | .283 .283
Nelivooaoonnos 067 | .183 | .250 | .250 250
N-2eeiieeeonnn «200 | .,200 | .,200 | .200 .200

F, 6-year series—3x5 moving average

Factor for Weight given S-I raties in year

year

N-5 | N4 | N-3 | N2 | N1 |
N+looieonnnns 0 F.03% |.134 | .300 | .300 | .300
N reeennnns 0 0 ].150 | .283 | .283 | .283
| 0 |.067 {.183].250 | .250 | .250
Ne2eereeavann | 067 |.133 |L217 | o207 | o217 | L350

G, 3-year series—3x9 moving average

Factor for Weight given S-~I ratios in year
year N-2 N-L N
Ntleosuooonno .333 333 333
5006000000000 .333 333 333
Neleiusosonns .333 .333 .333

. H. A4-year series—3x9 moving average

Factor for Weight given S-I ratios in year
year
N-3 N-2 N-1 N
N+leevoounnnn .250 .250 250 .250
2 B8 5600000000 .250 .250 .250 .250
RIS 885066800 .250 250 .250 .250
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I. 5-year series—3x9 moving average
Factor for Weight given S-I ratios in year
year

N4 N-3 N-2 N-1 N
Ntlieeesossnas | 4200 ,200 { ,200 | .200 .200
Neveveosasesas | »200 | ,200 | .200 | .200 .200
N-liceseveooas | 4200 | 200 | 200 | .200 .200
Ne2eeieseasaes | 4200 | ,200 | 200 | .200 .200

J. 6-year series—3x9 moving average

Weight given S-I ratios in year

Factor for
year -
N-5 N-4 | N=3 | N-2 | N-1 N
N+lioeooonons o .085 |, 176 |.212 |.248 .286
Nevororenesas 12051 | ,012 |.173 {1,197 |.221 | (246
Nelieoveaosos {4267 |.267 |.167 |.267 |.167 | .167
N-2eeereeeeos | 167 | 167 |.167 |.167 |.167 2167
K. '7-year series—3x9 moving average
Factor for ‘Weight given S-I ratios in year
year
N-6 N-5 N4 N-3 N-2 N-1 N
Nelooooeow.. | =024 | .031 | .096 [ .180 | .208| .236 [ .265
K 56680006000 0 .051 A12 173 .197 221 246
1 55606000 .028 .092 A4 .160 176 192 .208
N-2...eieaee] 143 143 | 143 | 143 L1431 143 143
NeBeeiieanae 143 143 143 143 .143 143 143
L. 8-year series—3x9 moving average
Factor for Weight given S-I ratios in year
A N7 | N6 | N5 N4 [N-3 [Ne2 [N | N
Ntlooorowonns 0f-.014 {.031 |.096 |.180 | .208 | .236 .265
Neootvnnnnens 01.051 [.112 |.173 | 197 | .221 246
N-levesonennn .028 |.092 [.144 |.160].176 | .192 | .208
N-2ieieenaees |,032] 079 {123 |.133 |.143 |.154 | .163 | .173
N-Beiiienonss | 21251 ,225 | ,125 |,125 |.125 | .125 |.125 125
M. 9-year series—3x9 moving average
Factor Weight given S-I ratios in year
for
year N-8| N-7{ N-6| N-5| N4 | N-3 [N-2 | N-1L | N
N+l.... 0 0}-.014 | .031 |.096 | .180 | .208 | .236 265
Neeonos 0 0 0.051 |.112| .173 [ .197 | .221 | .246
N-l.... 0 0| .028 | ,092 | .144 | .160 | .176 | ,192 .208
N-2.... 0].032] .079 | .123 |.133| ,143 | ., 154 | ,163 | .173
N-3....].034 |.075] .,123 | ,117 | .123 | .,128 | .132 | .137 | .141
N-4....{.111 }.3111| .111 | .111 {.121 { .111 {.111 |.111 111




N, 10-year series—3x9 moving average Table 3. Trend-Cycle Curve Moving Average Weights
Weight given S-I ratios in year A. 5-Term Henderson
Factor for
year
N-9| N-8 | N-7 | N-6 | N~5| N4 [N-3|[N-2] N-1| N ¢ value Weight given CI values in month
Ntleesew.. | O O 0}-,014.031 .09 |.180 |.208 |.236 |.265 adinaaa:l ) B e e e
Neeewswewo| 0| of O 01,051 {,112 |,173 |.197 |.221 |.246
N-l.......] of o .028 1,092 [.144 [.160 |.176 |.192 |.208 Nowoounonnnens e 0] -.073] .403] .670
N-2.......| 0| ol.032]|.079|.123[.133 [.243 |.154 |.163 |.173 N-lowewionnnns Of-073] .294 1 .522( .257
NeBeuevo.. | 0].03 075 | 213|027 123 |.128 132 137 | 141 N-2oeoovonnnn | 22073 ) L2941 558 L2941 -.073
Nedouuovos 034|073 122 | 2231024 226|227 | 128 | 120 |.084
B, 9-Term Henderson

C value Weight given CI values in month
Trend-Cycle Curve Weights for
mom N-8| N-7| N-6| N-5| N4 | N-3| N2 N W

The following tables give the weight patterns for the trend- Newonns
cycle average used in the quarterly routine (5-term Nl
Henderson curve), the three averages available in the vari-
able trend-cycle curve routine (9-, 13-, and 23-term N-2.... .120 | .259 | 315 [ 242 | .086
Henderson curves), and the weights for extending the N-3.... 031 |-.004 | 120 .263| .324 | .255 | .102 | -.020
averages at the ends of series. “N” is the last month for = _.0s1 l.oo] 139|067 | 330 | .267 | 110 L.o1o | —.oz1
which a value in the seasonally adjusted seriesis available. N e . . : - . . : .

o
o
(=}
[}

-.156 -,034 { ,185 | .44 | .581
-.011 | .126 | ,282 | .354 | .298

O O o
o o
1
.

8

N O
U

o 0

C. 13-Term Henderson

Weight given CI values in month
C value
for month
N-12 N-11 N-10 N-9 N-8 N-7 N-6 ]_\1—5 N4 N-3 N-2 N-1 N
1506000000 ) 0 0 0 6] o] -.092 -.058 012 120 R 353 421
N-l...oooas 0 0 6] 0 0 ~,043 -.038 .002 .080 7% 254 292 279
N-2.vieoen 0 0 o] 0 -, 016 -,025 .003 .068 149 .216 241 216 148
N-3eeveenn, 0 4] . -.009 -.022 .004 .066 Jd45 .208 .230 201 131 _.046
Nedosoona . 0 0 -.011 -.022 .003 067 145 210 .235‘ .205 136 050 -.018
N-Seeeruns 0o -.017 -.025 .0oL 066 <147 .213 .238 212 Jd44 061 -.006 -.034
Neb6eoooseo . -, 019 -,028 0 .066 147 Rl . 240 214 147 066 0 -.028 -,019
D, 23-Term Henderson
c \tfalue Weight given CI values in month
or
month N-22 N-21 N-20 N-19 N-18 N-17 N-16 N-15 N-14 N-13 N-12 N-11

Nevewrneonean 0 0 0 0 0 0 0 0 0 0 0 -.077
LI S RE00000 0 0 o] 0 0 0 0 o] 0 [¢] - 046 -, 041

. o] o] o] 0 0] 0 0] 0] o] -.022 -.Q25 -.025
N-3ieieeanane ¢} (4] 0 o] 0 0 o] 0 -.008 ~.014 -.018 -.015
Nedooeseoonaa o] (0] o] 0 o} 0 0 -, 001 -,008 -,013 -, 012 -.003
NeSerrionanas 0 0 0 0 0 0 ,003 | -.006 -0 | -0 -.002 .015
NGivieesanan 0 0 0 0 0 002 -.006 -.012 -.011 -, 003 015 .039

. 0 0 0 0 .00L| -.007 | -.013] -.om -.003 .015 .039 .068
N-8uverrernnn 0 ) o| -.002 -.007 | -,013 -.013 | -,003 014 ,039 .068 .097
N-9cerrseonne 0 0 -.003 -, 010 -.015 -.014 -.005 .014 040 069 .097 122
N-1Osuvurnnns 0 i -.004 -.011 -, 016 -, 015 y-.005 013 .039 .068 097 .122 .138
bR B -.004 -.011 -.016 -.015 -.005 L,013 .039 .068 .097 Jd22 .138 148
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D. 23-Term Henderson--Continued
C value Weight given CI values in month
for
onts N-10 N-9 N-8 N-7 N-6 N-5 N4 N-3 N-2 N-1 N
Neaereosososs -.064 -.049 —;028 .002 039 084 .133 .182 227 263 .288
Neleeesesonoo -.035 -.024 -, 004 .025 .061 .101! J14L 176 .203 .219 224
N-Revreooonen -.019 -,005 .018 049 .082 116 146 166 177 176 .166
N-3... .o -.004 015 042 .073 .103 129 147 154 .150 134 112
e e .015 .040 .068 .098 121 137 142 .136 119 .095 .066
| PR B00000000 .039 .067 .095 .119 3% 139 131 | 114 .088 .059 027
NeBeosuosanns .068 .096 .118 134 .138 132 114 .089 .059 .027 .001
000000600 .09%6 .120 W135 140 .133 116 .090 .060 .03 .005 -,015
NeBeveoooanns 120 137 140 .136 .118 .0% 064 034 .008 -.010 -.021
1 000860000 .138 143 137 %120 .095 067 037 011 -.007 -.017 -.019
N-10utreunoon 144 .138 122 .097 .068 .039 .013 -.005 -,015 -.016 -.011
N-lleeeveooss .138 JA22 097 .068 .039 .013 -.005 -.015 -.016 -.011 -.004
Moving-Average Weights Used in B. 3x3 Moving Average
Earlier: Versions of Method II
Weight given S-I ratios in year
Program
The following tables give the weight patterns for the N4 N-3 N~2 N-1 I N
seasonal-factor curve moving averages used in earlier
versions of Method 11, the weights for extending the averages Factor for year N+l
at the ends of series, and the implicit weights for year- X
ahead seasonal factors. “N” is the last year for which an Original........ o -.056 -056 -389 -611
S-1-ratio is available, and the weights for year “N+1” re- b BN 0 -.056 .056 .389 L611
present the implicit weights for the year-ahead seasonal X0 eernnnnnns 0 -.056 148 426 481
C 5 :
factors X101usinenensn o| -.0s0| Lo7{ .sm 541
Factor for year N
Table 4. Seasonal-Factor Curve Moving Average Weights  original........ 0 0 L1111 .389 .500
‘Used in Earlier Versions of Method II B, o 0 111 389 500
XOeeeoevesvenee 0 0 .185 407 407
) e . 0 0 L1111 s b
A, 3-Term Moving Average £33 1ho000000000x
(X-10 Program) Factor for year N-1
Original........ 0 111 .222 .389 .278
Weight given S-I ratios in year
Factor for year Ke3eeieoenconanns 0 L1l 222 .389 .278
N-2 N-1 N B 6a000000000 0 L1112 259 370 .259
S S 500000 0 .100 .300 350 .250
3 -.167 .333 .833
Nettnenrenteeeannennnenen 0 .333 667 Factor for year N-2
Nleennnneeennnnnneennns .333 .333 .333 A1l versions.... 111 l .222 ‘ .333 | .222 | L1121
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C.

3x5 Moving Average

Weight given S-I ratios in year
Program
-6 ] -5 [ ' | N-3 I N-2 i N-1 I N N-6 , -5 | N-/, | N3 | N2 ] N-1 | N
Factor for year N+1 Factor for year N
Originaleeccecees 0 o -.034 .034 .100 450 +450 0 0 0 .067 .133 «400 +400
Xe3eteeesscscnns 0 o -.034 .159 «225 «325 .325 0 0 0 .167 .R33 «300 .300
X-9eteecscnoncen 0 0| =.034 134 .300 .300 .300 0 0 0 .150 283 .283 .283
X-10cceevovcnnne 0 0| -.034 .034 «200 +400 400 0 0 ] .067 .200 .367 367
Factor for year N-1 Factor for year N-2
Originaleseesses 0 (o] 067 .133 +200 .300 +300 [¢] .067 .133 .200 .200 «233 167
X-3eeeeveoccsnss o] 0 .067 .183 «250 +250 +250 0 067 .133 217 217 .217 .150
b o P 0 0 067 .183 «250 250 250 0 .067 .133 .17 217 «R217 .150
X-1040cnscsssncs 0 9] 067 .133 .200 .300 .300 0 067 2133 +200 .200 .233 167
Factor for year N-3
411 versions....| .067 | .133 | .200| .200 I .200| .133 | .067
D. 3x9 Moving Average
(X-10 Program)
Weight given S-I ratios in year
Factor for year
N-10 N-9 N-8 N-7 N-6 N-5 N4 N-3 N-2 N-1
L R T T T T 0 0 .0 0 -,019 .019 111 111 . 260 .260 .260
R S R S 0o o] 0 0 0 037 111 111 247 24T 247
N—l.........;............... 0 0 [¢] 0 .037 074 11 111 222 222 .222
Ne2eoosoovoossaseosccscennes o} 0 0 .037 .07 111 .111 111 .185 .185 .185
0 0 037 0% 11 111 J11 111 148 148 148
Nedeooaoseoronsosscenoennnes 0 .037 .07 WA1L L1l ALl 11 111 123 .23 .086
NeSeosososasosaceccarcescans .037 .07 111 111 111 11 111 11 111 .07% .037
E. 3x15 Moving Average
(X-10 Program)
Weight given S-I ratios in year
Factor for year -
N-16 |N-15 |N-14 |N-13 |N-12 [N-11 |N-10{ N-9| N-8 | N-7 | N-6 | N-5 | N=4 [ N-3| N-2 | N-1 N
Mlecossssesesocsssnseses 0 0 0 0 0 0 0 ,011 -.006 |,067 |.067 |.067 |.067 |.067 | .227 |.227 | .227
) 0 0 0 0 0 0 0 0| .01l |.067 |.067 |.067 |.067 |.067 .218{ .218 | .218
N-liceoeosoooscosvcocssss 0 0 o] 0 0 0 0].022 ] .045 .067" .067 |.067 {.067 |,067 | ,200 |.200 | .200
N-2.. eecscssncscsene 0 0 0 0 0 0 }.022 .015 067 |.067 |.067 |.067 |.067 |.067 |.178 |.178 | .178
N-3Beocsesoosccesssocssces 0 0 0 0 0 }.022 |,045 | ,067 | .067 |.067 |.067 |,067 |,067 |.067 |.156 |.156 | .156
Felooeeovoosoeoeacsecessns o 0 0 0].022 |.045 |,067 .06_7] .067 |.067 |.067 |.067 |.,067 [.067 |.133 .133. .133
N-5eeeecercacscsceasnnces 0 0 0 }.022 |.045 |.067 |.067 .067 067 |.067 {,067 |.067 |,067 |.067 |, 111 |.111 | .111
Nebooeeooooe 0 01.022 |.045 |.067 [.067 }.067 | 067 | .067 .067 .067 '|,067 |.067 |.067 | ,089 |.089 | .089
N 0 {.022 |.,045 |.,067 |.067 |.067 |.067 | .067 | .067 |.067 |.067 |.067 |.067 |.067 |.074 |.074 | .052
N-Beseeoosoasovonvansenes|,022 |,045 |, 067 |,067 |.067 |.067 |.067 }.067 | .067 |.067 |.067 |.067 .067 .067 | 067 |.045 | ,022
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The following table gives the weight pattern for the 15-
term Spencer moving average, which was used to obtain
the trend-cycle curve in earlier versions of Method II. and

the weights for extending the average at the end of series.
“N” is the last month for which a value in the seasonally
adjusted series is available,

Table 5. Trend-Cycle (15-Term Spencer Curve Weights Used in Earlier Versions of Method II)

Ci"gil\le Weight given CI values in month

Month | N4 | N3 | w412 | w11 | §-10 | Neo N8 | N7 | N6 | N-5 | N4 | N-3 | N2 | Na | W
L5600 . 0 o] 0 0 0 0 o} -.009 -.019 -.01l6 .009 162 240 .305 327
N-l.... 0 ) 0 0 o 0| -.009| -019 | -.016 | .009| .o0e6| .88 .253| .275 .253
N-R..se [¢] 0 0 0 o] ~-.009 -.019 -.016 .002 066 J44 217 .239 <217 .152
N-3.... 0 0 0 0 -.009| -0019 | -,026| ,009{ .066 | .,244 | .209| .223| .200| .135 .057
N—..o. 0 0 0| -.009 | -019| -016 | ,009| .066 | .44 | .,200| .231| .198| .133| .o055| -.002
N-5.... 0 of -.009 | -019 | -,006  .,009 | .066| .l44 | .209 | .231| .209! .137| .059| .o02| -.023
N-6,... 0 -.009 | -.019 -.016 .009 066 144 .209 231 .209 44 .063 .007 | -.018 -.021
N-7eeue -.009 | -,019| -,016 .009 066 Jd44 .209 .231 209 o144 .066 009 | -,016 -,019' -,009
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