
The BLS Seasonal Factor Method

Morton S. Raff*

The BLS Seasonal Factor; Method is an adaptation of the traditional ratio-to-
moving-average method and is" prog rammed for a high-speed electronic computer.
Earlier versions of the method were described in the Monthly Labor Review,
August I960, and in appendix G of the 1962 Report of the President1 s Committee to
Appraise Employment and Unemployment Statistics, Measuring Employment and
Unemployment. The present description is the first detailed account of the procedure
being used in 1963.

This article describes the method used with each series which is adjusted
directly. The BLS Method is designed to separate an economic time series into
three constituent parts, whose product is equal to the original data values (0).
The three parts are the trend-cycle (T), sometimes called the underlying movement
of the series; the seasonal factor (S), representing the annually repetitive pattern
of variation (though this pattern may change gradually over the years); and the
irregular component^(I), comprising random and other fluctuations which are neither
seasonal nor part of the underlying movement. Albegraically, QsTSl; whatever vari-
ation in the original values is excluded from one component must be found in one or
both of the others. The components are multiplied rather than added because this
model has been found to be more appropriate for the particular series that are of
interest. Charts 1 and 2 show the multiplicative components for unemployed males
aged 20 and over.

A seasonally adjusted value is the original value divided by the seasonal factor.
This may be written algebraically as 0/S or as TI.

The separation of the original value into its component parts is an iterative
procedure, involving increasingly better approximations. Each iteration (or cycle)
begins with an estimate of trend-cycle (T), the first such estimate being the centered,
12-month moving average of the original data. The trend-cycle value for each month
is divided into the original value to give seasonal-irregular ratios (0/TbSI). For each
month separately (eog., all Januarys, all Februarys, etc. ), the SI ratios are
arrayed by year and a weighted 5-year moving average is used to remove the
irregular part and yield a set of unforced seasonal factors (S1 ). (For the 2 years at
each end of the series the missing values receive zero weight and the other wieghts
are adjusted accordingly. ) The unforced seasonals (S1 ) are adjusted to make the 12
values in each calendar year average exactly 100 percent, yielding the forced seasonals
(S)« Finally; each seasonal-irregular ratio (SI) is divided by the corresponding forced
seasonal (S) to yield the irregular ratio (I). This completes the first iteration,,

It is clear from chart 3 that the 12-month moving average is not flexible enough
to represent the underlying movement properly at turning points. Since the deficiency
is not seasonal in character, it must show up in the irregular component. The upper
graph in chart 4 shows the irregular component in cycle 1. It is a combination of
residual trend-cycle and random fluctuations. The residual trend-cycle is found by
applying a smoothing function, which is a 7-month moving average having weights
flexible enough to fit a parabola. This weighted moving average, illustrated in the
lower graph of chart 4, provides full penetration of the peaks and troughs in the
underlying movement.

The product of the 12-month moving average (chart 3) and the smoothed
irregular (chart 4) is used as the trend-cycle for the second iteration. New
seasonal-irregulars are computed from this improved trend-cycle (SI-O/T); then
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Chart I. UNEMPLOYED MEN, 1949-62
ACTUAL DATA AND UNDERLYING MOVEMENT
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unforced seasonals (S1 ), seasonals (S), and irregulars (I) are obtained in the same way
as before. These values provide the second approximations to the T, S, and I
components.

For the third approximation (final if no extremes) to the trend-cycle, the second-
cycle irregulars are again smoothed and then multiplied by the previous estimate of
trend-cycle. This time the smoothing is a simple unweighted moving average, because
there is no longer any need to penetrate the turning points. Seasonal-irregulars (SI),
unforced seasonals (S1 ), seasonal factors (S), and irregulars (I) are computed in the
usual way and represent the final decomposition of the original values (0) unless the
subsequent test for extreme values indicates that certain values require special
treatment.

Cvcle 4 is the test for extreme values. Extreme values are those which differ
so much from the pattern of most of the others that special treatment is required in
order to avoid distorting the underlying movement and the seasonal pattern. (For
unemployed men, October 1949 and January 1953 are such values. See the lower
graph of chart 2 and the seasonally adjusted series in chart 3. ) An extreme value
may be the result of a severe storm or flood, a strike, or a mistake in recording or
processing. The computations of cycle 4 identify such values and provide replacement
values which are used in repeating the operations of cycles 1 through 3 (called cycles
5 through 7 in the second phase of the procedure).

The test cycle uses the same steps as the preceding cycle, except for one
difference in the weights used in the two moving averages. In an attempt to minimize
the effect of an extreme observation on the criterion by which it is judged, each
weighting pattern gives zero weight to the central value and redistributes the other
weights proportionally. A test trend-cycle, test seasonals (omitting the forcing step),
and test irregulars are computed using these mid-zero weights. Control limits are
set up, based on the standard deviation of the test irregulars, and any months whose
irregulars fall outside the limits are designated as extreme. For each such month (if
any) the product of the text trend-cycle and the test seasonal is used as a substitute for
the original value in cycles 5 though 7. After the final trend-cycle and the final
seasonal factor are calculated using the replacement values, the original value is
restored for computing the final irregular component and the seasonally adjusted
series.

The purpose of all this is to put the "extremeness" into the irregular component
and keep it out of the trend-cycle and the seasonal factors. (The procedure is not
completely effective in accomplishing this. ) Since the classification of particular
values as extreme or not-extreme can make a substantial difference in the results, it
is important to prevent borderline cases from shifting back and forth when a series is
reanalyzed from time to time with the addition of the latest data. The method contains
a provision which "freezes" the extreme values found in earlier runs and prevents
any re classification of values occurring before a specified cutoff date.

The foregoing is a general description of the present BLS Seasonal Factor
Method. Continuing research in seasonal methodology has led to some changes since
the method was first introduced in I960, and further changes may be expected in the
future.

A discussion of the revised seasonal adjustment factors for labor force components
is included in this issue of Employment and Earnings.
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Chart 3.
UNEMPLOYED MEN. 1949-62

SEASONALLY ADJUSTED DATA, UNDERLYING MOVEMENT, AND MOVING AVERAGE OF ACTUAL DATA
MILLIONS
33 1

MILLIONS
- ^ 13.5

1/SEASONALLY ADJUSTED DATA

12-MONTH MOVING AVERAGE
OF ACTUAL DATA

UNDERLYING MOVEMENT

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 I960 1961 1962
UNITED STATES DEPARTMENT Of U K M

Chart 4.

PERCENT
130

UNEMPLOYED MEN, 1949 62
IRREGULAR COMPONENT

PERCENT

—1130

120

80

70

120

0 £
1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

UNITED STATES DEPARTMENT OF LAlORSTATES
Of LAKN

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

March 1963


