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Inflation, Interest Rates, and Seasonality

Over the first four months of this year, “core’’
consumer inflation (measured by the Consumer
Price Index, or CPI, less food and energy) jumped
to a rate of 45 percent, compared with its 3%
percent annual increase for 1992. This develop-
ment apparently induced market interest rates to
jump, and led some Federal Reserve officials to
express concern about a possible unexpected
rise in the trend of inflation.

Since then, concern seems to have subsided as the
core CPI for May through August came in at much
more moderate rates, averaging only 2V percent.
A number of explanations have been advanced
for these developments. One relies on evidence
that inflation responds to real accelerations and
decelerations of real GDP with a short lag; there-
fore, the surge and subsequent decline in infla-
tion could be related to the fact that real GDP
growth accelerated sharply in the latter half of
1992, and then slowed in the first half of 1993.

Problems with seasonal adjustment also could
help explain the inflation pattern in 1993, which,
as it turns out, is not new. It has occurred to vary-
ing degrees in nine of the past eleven years, sug-
gesting that the seasonally adjusted core CPI may

contain a lingering seasonal element.

In this Letter, we examine this issue, and find
significant seasonal movements in the seasonally
adjusted CPI. We also find a close association
between this phenomenon and seasonal move-
ments in interest rates.

Seasonal adjustment

Economists and policymakers usually rely on
seasonally adjusted data. Adjusting a series like
the CPi removes changes in prices due to such
seasonal factors as weather conditions, vacation
practices, and holidays, which can obscure the
underlying trend in inflation.

Most official government statistics, including the
CPI, are adjusted using a statistical technique
called X-11 ARIMA. To see how this method
works, consider the simple case in which sea-
sonal patterns do not change over time, and the
series to be adjusted exhibits no trend or cycle.

In this case, an estimate of the seasonal compo-
nent for, say, January would be the ratio of the
average for all Januaries to the average of the
series for all months.

The X-11 procedure extends this idea to allow for
a trend/cycle component and for changing sea-
sonal patterns (Bureau of the Census 1976, p. 90).
The trend/cycle component is first removed by
estimating a centered moving average of the se-
ries. Preliminary seasonal factors for the Januaries
in the sample are caiculated as the ratio of each
January to its respective centered moving aver-
age. (A method for removing outliers from this
process is also employed.) These factors then are
smoothed to obtain final seasonal factors that

are permitted to change only gradually over time
as the underlying seasonal patterns in the data
evolve. Once the seasonal factors for each month
are calculated, they are divided into the unad-
justed series to obtain seasonally adjusted data.

The CPI

About two weeks into each month, the Bureau
of Labor Statistics publishes the CPI for the prior
month, which is based upon a survey of nearly
21,000 retail and service establishments, 40,000

landlords, and 20,000 homeowners throughout
the country (U.S. Department of Labor 1992).
This index measures prices of over 8,000 differ-
ent goods and services in the economy (such as
white bread, taxi fares, and school books). The
prices of these individual items are combined
into a number of subcomponents of similar items
(such as food, transportation, and educational
expenses), which in turn are combined into the
total price index. When aggregated, each item is
weighted by the proportion of income that was
spent on that itemn in a given base period. The
base period currently in use is 1982-1984.

To adjust the CPI seasonally, each subcomponent
is examined for a seasonal pattern. If a statisti-
cally significant pattern is found, the subcompo-
nent is seasonally adjusted as an individual item.
If not, the subcomponent is left unadjusted. The
total seasonally adjusted CPI is formed by com-
bining these various subcomponents into an ag-
gregate index. A rationale for adjusting the series
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at the subcomponent level is that each displays a
different seasonal pattern.

Seasonal patterns in the seasonally adjusted CPI?
Figure 1 shows inflation over two subperiods of
each year from 1982 to 1993 as measured by the
core CPl. As shown, inflation has been higher in
january—April than in May—December in nine of
the past eleven years. Since 1982 inflation has
averaged ¥ percent higher in the first four months
of the year than in the last eight months. Formal
(dummy variable) tests confirm that this pattern,
starting in 1982, is statistically significant. (In
conducting this test, we adjusted for.the bias cre-
ated by using a pre-examination of the data to split
the months of the year at April/May and to focus
on the post-1981 period; see Christiano 1989.)

The seasonal pattern does not show up as clearly
in the total CPI (including food and energy). It
appears that two volatile periods in the price of
energy, early in 1982 and 1986, fortuitously offset
what otherwise would have been a seasonal bias
in the first few months of the year. As a result, we

will focus on the core CPI.

Two possible causes for the seasonal pattern in
the core CPI are considered. One possibility is
that the seasonal components may behave differ-
ently over time due to evolving pricing practices.
As discussed above, changing seasonal patterns
will be incorporated only slowly into the X-11 es-
timated seasonal factors as the new information
becomes available. An analysis of the seasonal
factors of the major components of the CPl show
that these factors have, in fact, been changing

Figure 1
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since 1982. Figure 2 plots the average ratio of the
unadjusted to the seasonally adjusted core CPI
series for the first four months versus the last
eight months of each year. There was a sharp de-
cline in the ratio for May—December in 1984, as
well as a continued downward drift since then,
supporting the view that underlying seasonal pat-
terns have changed.

Figure 2
Seasonal Effects in Core CPI
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*Calculated as the average of the ratios of seasonally adjusted to
unadjusted core CPI for May to December of each year.

A second possible reason for seasonal problems
in the CP! is that there may be an aggregation ef-
fect in the seasonal adjustment procedure. Since
the subcomponents tend to be more volatile than
the overall index, it is more difficult to estimate
their seasonal patterns accurately. If seasonal
patterns, even though statistically insignificant,
remain in some of the component series after the
X-11 procedure has been applied, they may show
up as significant in the aggregate index, which

in effect averages out much of the volatile non-
seasonal movement across components. A good
example of this problem is the entertainment
component of the CPI, which is made up of two
subcomponents, commodities and services. Since
neither subcomponent shows significant seasonal
movements, neither is seasonally adjusted, but the
total of the two subcomponents shows very signifi-
cant seasonality over 1982-1993.

A way to provide evidence on whether there is
an aggregation effect in the overall series is to
aggregate prior to seasonal adjustment with X-11.
This exercise yields a seasonally adjusted core
CPi series that does not show significant season-
ality, which.confirms the view that the practice of



seasonally adjusting the components may be play-
ing a role in the CPI’s apparent seasonal problems.

Is there seasonality in interest rates?

As noted above, the unexpected rise in reported
inflation early this year seems to have been as-
sociated with a rise in interest rates. This could
have occurred because higher reported inflation
could have convinced the market that inflation
had moved to a higher trend, thus raising the ex-
pected inflation component of nominal interest
rates. In addition, the market couid have believed
that the Fed would react to higher inflation by
tightening monetary policy, thus raising short-
term and possibly longer-term interest rates.

The apparent seasonality in the seasonally ad-
justed core CPI over the past eleven years raises
the question of whether interest rates have re-
acted in a consistent way over this period. To test
for this possible effect, we regressed treasury
yields at various maturities on their own lags
turity) and a (dummy) variable that tested for a
change in the interest rate in February through
May of each year relative to the other months of
the year. (Reflecting lags in the release of CPI
data, the period tested in the interest rate equa-
tions was lagged by one month behind the period
in which inflation typically has surged.) Since
seasonal problems in the CPI showed up only in
1982-1993 and not before, we ran the interest
rate tests over this sample, and compared the
results with those obtained for 1965—1981.

The results suggest that during 1982—1993 Treas-
ury yields at all maturities were higher on aver-
age in February—May than they were in the other
months of the vear, all else equal; that is, there
was a seasonal pattern in interest rates. The size
of this effect varies from about 6 basis points at
both the short and long ends of the maturity
spectrum, to a peak of about 13 basis points for
two- and three-year securities (Figure 3). More-
over, these differences are statistically significant
(at the 10 percent level) for maturities ranging
from two to ten years. Finally, during 1965-1981,
when there does not appear to have been any
significant seasonality in the seasonally adjusted
core CPI, there also does not appear to have
been a significant seasonal in interest rates.

Figure 3
Average Seasonal Effects in Treasury Yields:
1982—June 1993
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In conclusion, these tests represent circumstan-
tial evidence that seasonal movements in the
seasonally adjusted core CP1 have had moderate
effects on interest rates over the past decade. In
attempting to deal with the seasonality in the
core CPI, it would be worthwhile to investigate
the usefulness of seasonally adjusting the aggre-
gate series, rather than adding up seasonally
adjusted components.

Andrew R. Biehl
Research Associate

John P. Judd
Vice President and
Associate Director
of Research

References

Christiano, Lawrence J. 1989. “‘Searching for a Break
in GNP/’ Journal of Business and Economic Statis-
tics (July) pp. 237-250.

U.S. Department of Labor, Bureau of Labor Statistics.
1992. BLS Handbook of Methods. Washington,
D.C.: Government Printing Office.

U.S. Department of Commerce, Bureau of the Census.
1976. Seasonal Analysis of Economic Time Series.

Washington, D.C.: Government Printing Office.

Opinions expressed in this newsletter do not necessarily reflect the views of the management of the Federal Reserve Bank of
San Francisco, or of the Board of Governors of the Federal Reserve System.

Editorial comments may be addressed to the editor or to the author. . . . Free copies of Federal Reserve publications can be
obtained from the Public Information Department, Federal Reserve Bank of San Francisco, P.O. Box 7702, San Francisco 94120.

Phone (415) 974-2246, Fax (415) 974-3341.



@ ‘SyUI UBBGAOS Upm
@ J1aded pajoAdal uo pajuLg

0C1P6 VD) ‘0Is1dURL ueg
70LL %09 "O'd

0ODSPUBJ4 UOS

JO HUOg
AAJOSDY [DJoPD

Juawpoda( Yroasay

Index to Recent Issues of FRBSF Weekly Letter

DATE NUMBER TITLE ' AUTHOR
3/26 93-12 Interest Rate Spreads as Indicators for Monetary Policy Huh

4/2 93-13 The Lonesome Twin Throop

4/9 93-14 Why Has Employment Grown So Slowly? Trehan

4/16 93-15 interpreting the Term Structure of interest Rates Cogley
4/23 93-16 California Banking Problems Zimmerman
4/30 93-17 Is Banking on the Brink? Another Look Levonian
5/7 93-18 European Exchange Rate Credibility before the Fall Rose

5/14 93-19 Computers and Productivity Schmidt
5/21 93-20 Western Metal Mining Schmidt
5/28 93-21 Federal Reserve Independence and the Accord of 1951 Walsh

6/4 93-22 China on the Fast Track Cheng

6/18 93-23 Interdependence: U.S. and Japanese Real Interest Rates Hutchison
6/25 93-24 NAFTA and US. Jobs Moreno
7/16 93-25 Japan’s Keiretsu and Korea’s Chaebol Huh/Kim
7/23 93-26 Interest Rate Risk at U.S. Commercial Banks Neuberger
8/8 93-27 Whither California? Sherwood-Call
8/20  93-28 Economic Impacts of Military Base Closings and Realignments  Sherwood-Call
9/3 93-29 Bank Lending and the Transmission of Monetary Policy Trehan

9/10 93-30 Summer Special Edition: Touring the West Cromwell
9/17 93-31 The Federal Budget Deficit, Saving and Investment, and Growth Throop
9/24 . 93-32 Adequate’s not Good Enough Furlong
10/1 93-33 Have Recessions Become Shorter? Huh

10/8  93-34 California’s Neighbors Cromwell

The FRBSF Weekly Letter appears on an abbreviated schedule in June, July, August, and December.



