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Mind the gaps: Why November core CPI
should get a lift

The seemingly mundane October CPI report was littered with outliers on
both sides. Caninformation about these outliers help to predict core CPl the
following month? We take a granular and more general look at this
question.

The gaps between the monthly core CPI printand several measures of trend
inflation can help to predict the following month’s change in core CPI
inflation. Importantly, the accuracy of this signal —both in terms of whether
core CPI moves in the direction predicted and the size of the move - tends
to rise as the gap increases.

Signals from these individual trend inflation measures and a model-based
assessment suggest that the month-over-month core CPI print should rise
by 6-13bps for November, consistent with monthly core CPI between
0.22% and 0.29%. Our official forecast of 0.26% lies in the middle of this
range.

While many CPl components demonstrate mean reversion, they are
typically not useful in predicting next month’s change in the core CPI. This
is even true for the larger shelter components.

Figure 1: Gap between core CPI and alternative trend inflation gauges (e.g.,
trimmed mean) help to predict next month's core CPl change
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Introduction

The seemingly mundane October CPl report was littered with outliers on both sides.
Depending on how you disaggregate the data, there were about a half dozen cate-
goriesthatexperienced amonthlyincrease inthe price level that was more than two
standard deviations of the historical average, while on the downside there were two
such categories. Constructing the contributions from these outliers in last month’s
data, we find that they were critical drivers of the print. The five top outliers to the
upside based on the Z-score added nearly 13bps to the monthly print, while the five
most significant outliers to the downside subtracted nearly 12bps (Figure 2).
Reflecting the importance of these outliers, the gap between the monthly changes
inthe trimmed mean CPl-which excludes outliers on both sides—and core CPl was
14bps, the highest since January 2010 (Figure 3).

Figure 2: Significant outliers in the October CPI report

Figure 3: Importance of outliers in October evident in large

gap between trimmed mean and core CPI

Categories with the largest upside Z-scores % m/m
Monthly Relative Importance Contribution
Category Inflation (%) Z-score In Core CPI to Core CPI (bps)
Recreation 0.74 3.50 7.09 5.21
Health Insurance 2.24 3.00 1.58 3.47 4
Medical Care Commodities 1.22 285 213 257 0.4
Car and Truck Rental 5.58 272 0.15 0.82
Personal Goods 227 271 027 059 0.3 1
Total 11.23 12.66
0.2
Ci ies with the largest downside Z-scores
Monthly Relative Importance Contribution
Category Inflation (%) Z-score In Core CPI to Core CPI (bps) 0.1 1
Lodging Away From Home 3.84 3.55 118 484
Apparel -1.77 3.42 3.82 -6.76 0.0 1
Alcoholic Beverages -0.25 1.98 1.21 -0.31
Other Intercity Transportation -1.71 1.93 0.20 -0.36 -0.1 A
Education 0.15 1.21 3.85 0.57
Total 10.26 -11.70
-0.2 -
2015 2016

Notes: Categories in blue (red) have monthly prints greater than 1(2) standard deviation(s) away from the
category’s average print since January 2006. Source : BLS, Haver Analytics, Deutsche Bank
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What does the distribution of outliers tell us about the likely evolution of core CPI
in the coming months? We take two approaches to this question, first asking
whether the relationships between core CPI and alternative gauges of trend infla-
tionareableto predict subsequentdevelopmentsinthe former. We theninvestigate
whether individual price components mean revert and can, in turn, help to predict
a subsequent change in core CPI. Our analysis reveals several key conclusions:

1. Thegapsbetween the monthly core CPl print and several measures of trend
inflation can help to predict next month’s change in core CPI inflation.
Importantly, the accuracy of this signal — both in terms of whether core CPI
moves in the direction predicted and the size of the move —tends to rise as
the gap increases.

2. A model based on the gaps between core CPI and the median and sticky
price ex-shelter CPls tends to be most accurate. Signals from these
individual trend inflation measures and the model-based assessment
suggest that the monthly core CPI print should rise by 6-13bps for
November, consistent with month-over-month core CPI inflation rising to
0.22-0.29%. Our official forecast of 0.26% lies in the middle of this range.

3. While many CPI components demonstrate mean reversion, they are
typically not useful in predicting next month’s change in the core CPI. This
is even true for the larger shelter components.
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Mind the gaps: Using alternative trend inflation rates to
predict future core inflation

We begin by asking whether the lagged gap between the month-over-month
growthin core CPland alternative measures of trend inflation can help to predictthe
change in core CPI the following month. While we consider a variety of alternative
gauges for CPl inflation, our analysis suggests that several measures of trend infla-
tionare usefulinthisrespect. The gaps between core CPland (1) trimmed mean CPI,
(2) median CPI, and (3) sticky price CPl excluding shelter, are all able to help predict
the subsequent change in core CPI inflation.

The direction of the relationship accords with intuition — core CPI tends to fall (rise)
in a particular month if it was above (below) a measure of trend inflation the prior
month —and is significant. For example, the estimated relationship suggests thata
10 basis point gap between the core CPl and trimmed mean inflation, where the
former outperforms the latter, should result in a 6.7bp decline in core CPI inflation
the following month (Figure 4). Analogous calculations using median CPland sticky
price CPlexcluding shelterimply 7.9bps and 5.8bps reversals, respectively (Figures
5 and 6). Based on these average experiences, trimmed mean, median, and sticky
price ex shelter would predict 9.2bps, 2.6bps, and 10.9bps increases in core CPI
inflation for the November data, consistent with a monthly print ranging from
0.18% to 0.27%.

Figure 4: Core CPI and trimmed mean gap predicts next Figure 5: ...Same is true for median CPI...
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These average results are encouraging, but we are also interested in whether the
accuracy of the signal from these gaps improves as core CPl diverges more sharply
from the alternative measure of trend inflation. To test this, we compute the “hit
rates” —the percentage of time that the sign of the gap correctly predicts the direc-
tion of the change in core CPl in the following month —for the most significant outli-
ers. That is, we ask whether the gap between core CPI and the trend measure of
inflation becomes a more accurate predictor of a core CPI reversal as the gap wid-
ens. We then ask whether larger gaps are associated with sharper reversals.

There is supportive evidence for both of these questions. First, the signal from the
gap between core CPIl and these alternative measures does tend to become more
accurate as the gap widens. For example, the gap between core CPl and trimmed
mean CPI correctly predicts the direction of change in the subsequent monthly core

Deutsche Bank Securities Inc.

Figure 6: ...and sticky CPI ex shelter
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CPI print 79%, 85% and 91% of the time when the prior months gap was in the top
30%, 20% and 10% of historical outliers (Figure 7). As the table shows, hit rates for
the median and sticky price CPI ex shelter are similarly high and in general rise as
the gap widens.

Figure 7: Hit rate: % of time core CPl moves in predicted Figure 8: Average change (bps) in core CPlI when gap

direction following top x% outlier between core CPl and trend inflation is large negative out-
lier
Top 30% Top 20% Top 10% | Top 30% Top 20% Top 10%
Trimmed mean 79% 85% 91% Trimmed mean 6 9 12
Median 79% 79% 96% Median 7 7 13
Sticky CPI ex shelter 80% 85% 82% Sticky CPI ex shelter 6 7 6
Note: Top x% is the largest outliers for core CPI minus alternative measure of trend inflation. Source : FRB Note: Top x% is the largest negative (i.e., core CPI less than trend inflation) outliers for core CPl minus
Cleveland, FRB Atlanta, BLS, Haver Analytics, Deutsche Bank alternative measure of trend inflation. Source : FRB Cleveland, FRB Atlanta, BLS, Haver Analytics, Deutsche

Bank

The average change in core CPlinflation also tends to vary as expected with the size
ofthe gapinthe prior month. Figure 8 shows the average change in the month-over-
month core CPI inflation rate in basis points in a given month when core CPIl was
well below a given gauge of trend inflation in the previous month. The fact that the
average change in monthly core inflation is large and tends to rise as the extent of
the outlierincreases is consistent with this gap providing an important signal about
the subsequent change in core CPI inflation.

Having shown that the gaps between core CPl and several measures of trend infla-
tion are useful in predicting subsequent movements in the former, we next investi-
gate whether mean reversion is evident in individual components and whether this
behavior can help to predict movements in core CPI.

A component-level investigation

This section assesses whether individual categories within the CPl demonstrate
some degree of mean reversion. That is to say, if we notice an out-of-the-ordinary
monthly inflation printin a particular category, should we expect to see some rever-
sal from that category in the next month’s data. To do this, we regress the change
in a given category’s monthly inflation print on the lagged difference between the
category’'sinflation printand its trailing six-month average. The latteris intended to
capture a deviation from the recent trend. If the category’s coefficient is negative
and significant, then any outlier prints would be expected to be unwound to a
degree. In particular, a coefficient of -1 would imply we should expect an equal and
opposite deviation in next month’s data.
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Figure 9: CPI categories demonstrate mean reversion Figure 10: Women's and girl's
apparel should rebound in November
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Figure 9 shows these coefficients for 53 relatively disaggregated categories within
core CPI. All categories are negative and highly significant, indicating that at least
some degree of payback is to be expected for all categories. For example, about
80% of an outlier inflation print in women’s and girls’ apparel gets unwound the
next month, which is roughly the (unweighted) average across the categories. Fig-
ure 10 illustrates this particularly well: large deviations from the six-month trailing
average tend to see a large swing in the other direction. Other categories that dem-
onstrate significant mean reversion are mostly related to relatively small items in
the goods category, including books, tobacco, personal care products, and furni-
ture, among others.

However, there is a wide degree of payback across categories. In comparison, an
outlier in lodging away from home tends to be more than fully offset in the next
month’s data, while the degree of payback in owners’ equivalent rent (OER) is rela-
tively small, -0.4. Figures 11 and 12 show these tendencies thatlodging away dem-
onstrates a larger tendency to post paybacks, while oscillations for OER are more
muted (note the difference of scale).

Figure 11: Lodging away from home has tendency to
mean revert

Figure 12: OER payback is more muted
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Knowingthe degree of mean-reversion foreach categoryisimportantforconstruct-
ing a bottom-up forecast. However, we now examine if there are categories that we
should pay particularattention towhenthey postoutlier prints. Thatis, are there any
categories whose outlier prints can systematically predict how next month’s core
CPl will evolve? Given that it represents about a quarter of the core CPl basket, OER
is a prime candidate. To do this, we run the same regressions as above, except we
replace the change in the category’s monthly inflation print with the change in the
monthly print of core CPI.

| Figure 13: Impact on core CPI from a 1pp deviation from trend in each category
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Figure 13 shows the coefficients from that regression for each category. The
(unweighted) average coefficientis about-0.015, meaning that it would take a one
percentage point outlier in most categories to move the core CPI print by only 1.5
basis points in the other way. To systematically influence how core CPI evolves on
amonth-by-month basis, a category must either have a large weight or have partic-
ularly volatile moves, which does not seem to be the case for most of the categories.
Only nine out of the 53 categories have a significant (at the 5% level) coefficient
vis-a-vis predicting next month’s core inflation. Though OER stands out in terms of
the size of its coefficient, it is not one of those nine, presumably in part because of
the limited meanreversion discussed above. Consistent with this finding, larger his-
torical outliers for OER do not consistently predict the direction of change in the
monthly core CPI print in the subsequent month.

While there are a few categories, such as women's and girls’ apparel and lodging
away discussed above, that regularly see large enough magnitude prints to influ-
ence the overall core print for the next month, most are not. As such, we would
expect significant changes in core CPI only if there were a large mass of outliers
moving in one particular direction, which, given the mean reversion results dis-
cussed above, would all need to be unwound at once.

What's the signal for the November CPI?

The above analysis could have important implications for the month-over-month
core CPl inflation print for November, given that core CPl was well below trimmed
mean and sticky price ex shelter CPIl in October. Indeed, the gaps of 14bps and
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19bps are in the top 8% and 3% of historical experience, respectively. The average
historical rise in core CPI in the subsequent month when outliers have been this
large during the prior month is 12-13bps. With the October core CPI printing 0.16%
month-over-month, this points to significant risks of a print that rounds to 0.3% in
November.

Taking a more structured approach to this question, we model the change in the
month-over-month core CPI inflation rate in a given month as a function of the
lagged gaps between core CPland the trend measures of inflation noted in previous
sections. We also add a lag of the change in the monthly core CPl inflation rate.

We find that the best fit to predict the change in the monthly core CPl inflation rate
comes from a model that includes (1) lagged change in monthly core CPI, (2) the
lagged gap between core CPl and sticky price CPl ex-shelter, and (3) the lagged gap
between core CPl and median CPI. Once we control for the median and sticky price
CPlex-shelter gaps, trimmed meanis no longer a statistically significant factor (Fig-
ure 14).

This model does a reasonably satisfactory job in explaining a very volatile series,
with an r-squared of 45% (correlation of 67%). As expected given the preceding
analysis, italso tends to capture the directionality of particularly large swings in the
change, with core CPl demonstrating mean reversion and core CPI monthly infla-
tion tending to move in the direction of the median CPIl and sticky price CPl ex-shel-
ter. Based on the gaps from the October data, this model predicts a 6bps rise in the
month-over-month core CPIl inflation rate to 0.22% (Figure 15).

Figure 15: Model predicts firmer core CPl in November

% m/m ——Core CPI (diff) ——Model estimate
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Source : FRB Cleveland, FRB Atlanta, BLS, Haver Analytics, Deutsche Bank

Based on the above, the historical experience with months when core CPl was as
far below trimmed mean and sticky price CPI ex shelter as it was in October sug-
gests that a more than 10bp increase in the month-over-month core inflation rate
is quite possible. Such a development would produce a core CPI print that rounds
up to 0.3% in November, in line with our official forecast. The predicted change
based on our model is consistent with a somewhat smaller (roughly 6bps) rise in
monthly inflation in November. Either way, it seems very likely that the November
monthly core CPl data should bounce back from a somewhat weak printin October.

Deutsche Bank Securities Inc.

Figure 14: Regression model for

change in monthly core CPI inflation
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before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion orrecommendation whatsoever as to any strategies, products orany other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
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and is therefore provided to You on the express basis that itis notadvice, and You may not rely upon itin making Your decision.
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strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.
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investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
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