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where ;5 = 100 l(m)7 — 1] is total PCE price inflation between month t and month t+h

Dt
(expressed at an annual rate), 7% is a specified measure of core inflation between month t—s and
month t (again at an annual rate), « is the average difference between total and core inflation over
the past ten years, and et+n ¢ is a prediction error. Note that the inclusion of & means that the trimmed
mean is not penalized in this exercise for averaging a little higher than overall PCE inflation over
the past 20 years.

The forecasting exercise is run in real time, meaning that we construct our forecasts using the
actual vintages of data that were available at each point in time.X> Our goal is to predict the
annualized 24-month-ahead percent change in the total PCE price index computed using the latest
available data (meaning the data published by the BEA on July 31, 2018). The first forecast we
produce is for inflation over the 24 months from June 2005 to June 2007, using data available as
of June 2005. Next, we produce a forecast for July 2007 using the data available as of July 2005.
We then repeat the same procedure until June 2018, thereby yielding a total of 157 forecasts.

Figure 4. Forecast evaluation.
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Note: The left panel shows the 5-years rolling window root mean squared error of the 24-month change of total (blue line), exFE (red line), and
TM (yellow line) in predicting the 24-month change of total PCE inflation. Each point in the left panel represents the RMSE for the 5-year
window ending at that date. The right panel shows the root mean squared error when different number of months is used in constructing the
core measure’s inflation rate (i.e., s in formula 1). For example, the point corresponding to the number “6” on the x-axis represents the RMSE
of the 24-month total inflation has been predicted using the 6-month changes. “Total” stands for “Total PCE price”. “exFE” stands for “PCE
excluding food and energy”. “DTM” stands for “Dallas FED Trimmed Mean PCE index”. Source: authors’ calculations on Bureau of
Economic Analysis (BEA) and Federal Reserve Bank of Dallas data.

15 In detail, at each point in time in which the forecast is produced, say at time T, a, which is the only parameters that
needs to be estimated in order to produce a forecast, is estimated using the real time vintage of data at forecast origin
time T. An alternative approach suggested by Koenig et al. (2003) would be to estimate « by using only first release
data, i.e., for each t = 1,..., T the observation of n°%.s is taken from the vintage ending at date t. Koenig et al. (2003)
argue that this approach delivers better forecasts, and Clements and Galvao (2013) confirms this result, though they
show that the gains are very small, even more so when forecasting the final vintage. For additional discussion of
different set-ups for real-time forecasting see Clark and Mc Cracken (2013).
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Figure 4 summarizes the results of this exercise.'® The left panel of Figure 4 shows the root-mean-
squared forecast error (RMSE) that obtains over a rolling 5-year window when we use the
24-month change in the core price index as a predictor; the right panel shows the root-mean-
squared forecast error that obtains for the full sample when we use annualized core inflation rates
computed over periods that range from one to 36 months (that is, we allow s in equation 1 to vary
between one and 36).

Starting with the RMSEs computed over rolling windows (left panel), the index excluding food
and energy and the trimmed mean each yield better forecasts than total PCE price inflation itself,
although the improvement is minimal in recent years. In addition, until very recently the index
excluding food and energy performs slightly better than the trimmed-mean measure. For the
forecasting models that use core inflation measures computed over alternative horizons (right
panel), both core measures perform better than total inflation, but none of them clearly dominates
the other.’

Our results are robust to two variations in procedure. First, our results are qualitatively similar if
we consider a different target, such as the first release of total PCE price inflation h-months ahead
(see Figure A4 in the Appendix). As for the horizon, we consider three alternatives: h=12, h=24,
and h=36 months ahead. Second, because our sample is limited and might be distorted by the
Great Recession, we run a pseudo-real-time exercise starting in 1984 (the exercise is pseudo-real-
time inasmuch as the forecasts are constructed using the current vintage of data); the results we
obtain are broadly similar to those reported here (see Figure A5 in the Appendix).

Summing up, the results of the forecasting exercise show that the two measures of core inflation
predict future inflation significantly better than total PCE price inflation itself. The trimmed mean
and the measure excluding food and energy perform similarly well in predicting future inflation,
with a slightly better performance in recent years of the trimmed mean in predicting average
inflation over the next two years. However, over the previous six years or so the measure
excluding food and energy delivered a more accurate forecast of total inflation. In conclusion,
from the point of view of forecasting future inflation, there is no clear advantage of one measure
over the other.

16 Results when the target variable is the 12-month change (h = 12), or the annualized 36-month change (h = 36), are
shown in the Appendix (Figure A2 and A3), and are similar to those summarized in Figure 4. Forecast horizons
shorter than 12 months are not examined, as those horizons are less relevant for policy decisions.

17 We have also used a Diebold—Mariano—West-style test to assess whether these differences in predictive ability are
statistically significant (results not shown). We find that the index excluding food and energy and the trimmed mean
measure do significantly better than total PCE (at a 10 percent level) for values of s that range from 1 to 10; for all
other values of s that we consider, the difference in predictive ability is not statistically significant. The difference
between the RMSEs for forecasts that use the index excluding food and energy and forecasts that use the trimmed
mean is also not statistically significant at conventional levels.
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5. Metric I11: revisions across data vintages

In the previous section, we demonstrated that the two core measures have roughly the same
forecasting ability. Nevertheless, for a policymaker making and communicating decisions in real
time, it is also desirable that a core inflation measure is not subject to large revisions. CPlIs are the
most important source data for PCE prices, and because the CP1 is not revised (except for seasonal
factors), the bulk of the revisions to PCE prices typically come from the non-market components,
most of which are imputed and noisy.

To compare the relative performance of the two core inflation measures along this dimension,
Figure 3 plots real time and current-vintage estimates of the 12-month change in the index
excluding food and energy (left panel) and the trimmed-mean index (right panel).

In each chart, the red line shows the 12-month changes computed using the latest available data
(meaning the data published by the BEA on July 31, 2018). The black dots show the value of the
12-month change in each month using the first release for that month. Finally, for each of the 157
black dots there is a corresponding yellow line, showing the 12-month changes computed using
the associated vintages. Put differently, in the figure there is a yellow line for each black dot and
each yellow line ends with a corresponding black dot.

Figure 3. PCE price inflation in real time
12-month percentage change
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Note: In each panel the red line is the 12-month change obtained with the last available vintage of data (July 31, 2018), while the yellow lines
are the 12-month changes obtained with all the remaining 156 vintages. The black dots represent the 12 month change of inflation for month
M and year Y obtained with the vintage of data ending at month M and year Y. The ticks on the x-axis correspond to the month of January.
“exFE” stands for “excluding food and energy”. “DTM” stands for “Dallas FED Trimmed Mean”. Source: authors’ calculations on Bureau of
Economic Analysis (BEA) and Federal Reserve Bank of Dallas data.

As is apparent from the figure, the magnitude of the revisions to these inflation measures can be
sizable at times. As an example, consider the 12-month change in January 2014 for the index
excluding food and energy prices. According to the first vintage (indicated by the black dot), the
12-month change through January 2014 was estimated at 1.09 percent. It was then revised to 1.24
percent with the annual revision of that year; then to 1.44 and 1.47 percent with the two subsequent
annual revisions. Finally, according to the current vintage (the red line), the 12-month change
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through January 2014 is estimated to be 1.52 percent—about %2 percentage point higher than the
first release.

Switching to the trimmed-mean index, this index is also subject to revisions, but such revisions
tend to be smaller than those of the index excluding food and energy, as shown by the fact that the
yellow lines are less dispersed around the red line.8

Table 2 gives some descriptive statistics for the revisions that we define as the difference between
the current-vintage estimates (the red line in Figure 3) and the real time estimates (the
corresponding black dots in Figure 3). In absolute terms, the mean revision is 19 basis points for
the measure excluding food and energy and 12 basis points for the trimmed-mean measure. In
addition to being smaller, the revisions to the trimmed mean are also less volatile: The standard
deviation of the revision to the trimmed-mean inflation measure is 11 basis points, compared with
23 basis points for the change in the index excluding food and energy. Given its smaller bias and
variability, the root-mean-square error for the trimmed-mean measure is also smaller than the one
for the index excluding food and energy.*°

Table 2. Statistics on PCE inflation revisions

Total exFE DTM
Mean 0.03 0.09 0.09
Mean Absolute Value 0.17 0.19 0.12
Standard Deviation 0.24 0.23 0.11
Root Mean Squared Error 0.24 0.25 0.14

Note: Difference between current vintage and the first release of the 12-month percent change;
“Total” refers to “Total PCE price inflation”. “exFE” refers to “PCE price inflation excluding food
and energy”. “DTM” refers to “Dallas FED Trimmed Mean PCE price inflation”. Source: authors’
calculations on Bureau of Economic Analysis (BEA) and Federal Reserve Bank of Dallas data.

Summing up, both measures of core inflation are subject to revisions, though the revisions are
larger for the index excluding food and energy than the trimmed mean. This evidence suggests
that the first release of the index excluding food and energy should be interpreted with care. Also,
this evidence suggests that from the point of view of the stability across data vintages, the trimmed
mean is preferable over the index excluding food and energy.

18 A priori, neither of the two indexes is necessarily more stable than the other across vintages on purely theoretical
grounds. That said, we can advance two possible explanations for this empirical fact. First, if an item is revised and
the revision is sufficiently large to push it in the tail of the distribution, the item is removed by the trimmed mean
while it is nevertheless included in the index excluding food and energy. Second, there might be a correlation between
the size of the price change in the first release and the subsequent revision, and hence the items that revise the most
would be those initially removed by the trimmed mean. Unfortunately, answering this question with precision would
require analyzing all 157 vintages across all 178 PCE items, which is beyond the scope of this memo.

19 We have also computed the statistics across vintages (not shown). The main finding is that the first release of the
data tends to be revised more than the subsequent releases (that is, the yellow lines in Figure 3 tend to lie in between
the black dots and the red line). On top of this, the bulk of the revisions occur with the annual and comprehensive
revisions, while the revisions that occur with the first few releases are less relevant. For a similar finding, see Price
(2011).
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6. A summing up

We have assessed the relative performance of two measures of core inflation according to three
metrics: the measure’s ability to match the mean rate of total PCE price inflation with a lower
degree of variability; its susceptibility to revisions; and its ability to predict future inflation.

Our results do not identify one measure as clearly preferable to the other. The rate of change in
PCE prices excluding food and energy price offers the advantage of having the same mean as total
PCE price inflation over sufficiently long samples, but is more affected by data revisions than the
trimmed mean. In contrast, the trimmed-mean is less subject to subsequent revision, but the index
has tended to rise faster than the total PCE price index over the past 20 years or so. Finally, from
a forecasting perspective, the two core measures anticipate future movement of total inflation
better than total inflation itself; however, neither clearly outperforms the other.

We have not discussed communication-related issues, which we view as being outside the scope
of this memo. That said, there is no clear winner in terms of understandability to the public, in our
view. On the one hand, many non-economists caricature those who use the index excluding food
and energy as implicitly assuming that “real people don’t eat or drive cars.” On the other hand,
non-economists might be hard pressed to rationalize the trimmed mean index because it throws
out a potentially different set of prices each succeeding month, and it excludes a considerably
larger fraction of overall PCE prices than does the index excluding food and energy.

In conclusion, our results suggest that the two indexes of core inflation should be viewed as
complementary tools for gauging the underlying pace of inflation.
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Appendix — Additional Results

Figure Al. Moving average of PCE price inflation
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Note: The Figure shows different moving averages of total PCE price index (blue line), PCE
excluding food and energy price index (red line), and the trimmed mean PCE price index (yellow
line).
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Figure A2 and Figure A3 show results of the real time forecasting exercise when the target
variable is the 12-month change (h = 12), or the annualized 36-month change (h = 36).

Figure A2. Forecast evaluation.
12-month percentage change
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Note: The left panel shows the 5-years rolling window root mean squared error of the 12-month change of total (blue line), exFE (red line), and
TM (yellow line) in predicting the 24-month change of total PCE inflation. Each point in the left panel represents the RMSE for the 5-year
window ending at that date. The right panel shows the root mean squared error when different number of months is used in constructing the
core measure’s inflation rate (i.e., s in formula 1). For example, the point corresponding to the number “6” on the x-axis represents the RMSE
of the 12-month total inflation has been predicted using the 6-month changes. “Total” stands for “Total PCE price”. “exFE” stands for “PCE
excluding food and energy”. “DTM” stands for “Trimmed Mean PCE”. Source: authors’ calculations on Bureau of Economic Analysis (BEA)
and Federal Reserve Bank of Dallas data.

Figure A3. Forecast evaluation.
36-month percentage change
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Note: The left panel shows the 5-years rolling window root mean squared error of the 36-month change of total (blue line), exFE (red line), and
TM (yellow line) in predicting the 24-month change of total PCE inflation. Each point in the left panel represents the RMSE for the 5-year
window ending at that date. The right panel shows the root mean squared error when different number of months is used in constructing the
core measure’s inflation rate (i.e., s in formula 1). For example, the point corresponding to the number “6” on the x-axis represents the RMSE
of the 36-month total inflation has been predicted using the 6-month changes. “Total” stands for “Total PCE price”. “exFE” stands for “PCE
excluding food and energy”. “DTM?” stands for “Trimmed Mean PCE”. Source: authors’ calculations on Bureau of Economic Analysis (BEA)
and Federal Reserve Bank of Dallas data.
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Figure A4 shows results of the forecasting exercise when a different target such as the value in the
vintage h-months ahead (that is, the h-step ahead black dot in Figure 2) is considered.

Figure A4. Real time forecast evaluation.
Different target variable
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Note: The left panels show the 5-years rolling window root mean squared error of the h-month change of total (blue line), exFE (red line), and
TM (yellow line) in predicting the 24-month change of total PCE inflation. Each point in the left panels represents the RMSE for the 5-year
window ending at that date. The right panels show the root mean squared error when different number of months is used in constructing the
core measure’s inflation rate (i.e., s in formula 1). For example, the point corresponding to the number “6” on the x-axis represents the RMSE
of the h-month total inflation has been predicted using the 6-month changes. “Total” stands for “Total PCE price”. “exFE” stands for “PCE
excluding food and energy”. “DTM” stands for “Trimmed Mean PCE”. Source: authors’ calculations on Bureau of Economic Analysis (BEA)
and Federal Reserve Bank of Dallas data.
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Figure A5 shows results of a pseudo-real-time forecasting exercise, meaning that the forecasts are
constructed using the current vintage, as opposed to the data available at each point in time.

Figure A5. Pseudo-real-time forecast evaluation.
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Note: The left panels show the 10-years rolling window root mean squared error of the h-month change of total (blue line), exFE (red line), and
TM (yellow line) in predicting the 24-month change of total PCE inflation. Each point in the left panels represents the RMSE for the 5-year
window ending at that date. The right panels show the root mean squared error when different number of months is used in constructing the
core measure’s inflation rate (i.e., s in formula 1). For example, the point corresponding to the number “6” on the x-axis represents the RMSE
of the h -month total inflation has been predicted using the 6-month changes. “Total” stands for “Total PCE price”. “exFE” stands for “PCE
excluding food and energy”. “DTM?” stands for “Trimmed Mean PCE”. Source: authors’ calculations on Bureau of Economic Analysis (BEA)
and Federal Reserve Bank of Dallas data.
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