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Section 1: Introduction

Inflation has been a matter of major concern in the US in recent months. Many believe inflation
has been substantially elevated by a range of transient factors associated with bottlenecks. The
point has also been made that rapid inflation reflects the relative strength of goods compared to
services. This note highlights that residential services inflation operates in the opposite direction
with the likelihood of a significant acceleration in 2022 even if there is no change in underlying
inflation. The way that housing inflation is measured—as the average price growth across all
housing occupants, not as the average price increase faced by someone looking for housing
today—ensures that past developments in the housing market will result in an increase in recorded

housing inflation in 2022.

A few basic statistics suggest the importance of residential services to the overall inflation
process. The two largest components of residential services, owners’ equivalent rent of residence
(OER) and rent of primary residence, combine to range from about 15 percent of the Personal
Consumption Expenditure Price (PCE) Index to almost 40 percent of the Consumer Price Index
(CPI) core measure, which strips away volatile energy and food prices.! This represents roughly

half of the services component of CPIL.

Measured residential services inflation was only 4.1 percent in the twelve months ending in
January 2022 for OER, and 3.8 percent for the less significant rental housing component over the
same period. These figures seem almost incommensurate with private sector estimates of the

current change in the cost of living for homeowners and renters. Over the same period, home prices

! PCE weights are the nominal consumption shares found in NIPA table 2.4.5.U, which oscillate quarterly. CPI
weights were updated to match consumer expenditure data from 2019-2020. See section 2 for more information on
how the indices differ and a recent discussion of similar issues in work by the Council of Economic Advisers
(Bernstein et al., 2021).



have jumped by 19.9 percent according to Zillow. The Zillow Observed Rent Index has increased
14.9 percent, and the CoreLogic Single-Family Rent Index, likely to be a particularly good leading

indicator for OER, had risen by 12 percent in December (Figure 1).

Figure 1: Growth in Measures of Housing Costs, latest releases
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Sources: Zillow Home Value Index, S&P Case-Shiller Home Price Index, FHFA House Price Index, CoreLogic
Single-Family Rent Index, Zillow Observed Rent Index, CPI Owner’s Equivalent Rent of Residences, CPI Rent of
Primary Residence.

Notes: Figure plots latest data release of series, expressed in percentage change relative to 12 months earlier.
S&P/Case-Shiller from November 2021, FHFA from Q3 2021, CoreLogic from December 2021. Other series from
January 2022.

This raises the question of whether a significant increase in housing inflation is ahead of us, even
apart from whatever happens to market-based indicators of rents and prices going forward. The
objective of this note is to provide rough estimates for the housing component of inflation in the

near term. If past relationships hold into 2022, we conclude that housing inflation is likely to move

2 Glaeser and Gyourko (2009) show that the rental stock and owner-occupied stock of housing differ significantly,
with single-family homes more prevalent amongst owner-occupied units.



to between 6.5 percent and seven percent and make a significant contribution to overall inflation
in 2022, ranging from one percentage point for PCE, to 2.6 percentage points for core CPI. Our
estimates imply housing’s contribution to overall inflation would be between 0.4 and 1.1
percentage points higher in 2022 compared to 2021, depending on the choice of index. We believe
that our estimates are relatively robust due to their stability irrespective of data series choices or

forecasting techniques.

The rest of this note is structured as follows. Section 2 reviews the methodology used by the Bureau
of Labor Statistics (BLS) and the Bureau of Economic Analysis (BEA), informing housing price
indices and suggests that it is natural to expect that they will lag private market-based indicators.
Section 3 describes the data we employ and different statistical models for forecast-
ing housing inflation. Section 4 presents our forecasts of housing's contribution to each of the

major indices used in tracking consumer prices. Section 5 offers some concluding observations.



Section 2: Measuring the cost of housing

CPI vs. PCE

The Bureau of Economic Analysis (BEA), which produces the Personal Consumption Expenditure
Price (PCE) Index, and the Bureau of Labor Statistics (BLS), which produces the Consumer Price
Index (CPI), assign significantly different weights to housing.® Table 1 shows that housing receives
substantially higher weight in the CPI than in the PCE for both headline and core. This means our
residential services forecasts will imply different trajectories for overall inflation depending on the

index.

Table 1. Differences in weight shares in housing PCE vs. CPI, percent

Series
Component CPI Core CPI PCE Core PCE
Owners' Equivalent Rent 23.6 29.9 11.2 12.8
Rent 7.4 9.6 3.6 4.1

Sources: Bureau of Labor Statistics, Bureau of Economic Analysis, authors’ calculations
Notes: PCE weights will change with new releases and revisions.

This “weight” effect is the result of the BLS and BEA sourcing consumer expenditure data—which
are used to weight the price changes of items—from different surveys and for using different

definitions of housing components.* In the CPI, for example, weights for owners’ equivalent rents

3 Throughout this note, housing includes only owners’ equivalent rent and rent.

4 See Blair (2015) for a complete discussion. The literature decomposes differences between CPI and PCE into four
pieces: weight, scope, formula and ‘other.” “Weight” is the largest factor as mentioned in the text. “Scope” considers
the differing targets of the surveys—all personal consumption for all people in the PCE and out-of-pocket
expenditures for urban dwellers in the CPI. This tends to lower the weight on housing in the CPI. The formula effect
is the result of the PCE’s formula producing a chain-type price index whereas the CPI measures the price of a fixed
basket of goods. This will result in the CPI tending to overstate inflation as consumers generally substitute away



are gleaned from the Current Expenditure Survey of households. Homeowners are asked “if
someone were to rent your home today, how much do you think it would rent for monthly,
unfurnished and without utilities?” In the PCE, the share of income used on housing for owner-
occupiers is estimated from Personal Consumption Expenditure data in the National Income and
Product Accounts and used to weight the inflation measure.® This procedure leads to the CPI

weights for owner’s equivalent rent being significantly higher.’

The housing components of both series, while having differing weights, use the BLS’s CPI price
measure for inflation.® This is not often the case as the PCE and CPI generally use divergent
methodologies to capture different economic activities.” Assessing rent changes and especially
changes in owners’ equivalent rent is a difficult problem and the BLS methodology creates an

accurate but more backward-looking measure, which we explain below.
Calculating Rent Indices

Unlike milk, rent is not something a consumer encounters a price for daily.'® Most renters enter
into long-term leases with terms fixed for a period, generally six to twelve months.!! Even if the

spot price of rent jumps, as it has recently, not all renters has to pay the increase immediately as

from goods that have become relatively more expensive. While this will have effects on the indices writ large, it is
not a major concern for the housing component itself. ‘Other’ is the catch-all term for other differences, including
seasonal adjustments and different revision schedules, along with a few other factors that have small impacts for
housing, but can result in small deviations across the series.

5 In addition, in the CPI, housing expenditures include mortgage interest and charges, property taxes, and
maintenance, repair, insurance, and other expenses, see (Passero et al., 2014).

¢See Garner et al. (2006) for a further breakdown of procedures.

7 For a more complete, recent discussion of how PCE differs from CPI for housing and other categories, most
notably healthcare, see Johnson (2017).

8 See Rassier et al. (2021) for a discussion of future innovations in housing measurement from the BEA.

9 McCully et al. (2007) shows how “rent of shelter” explained a large amount of the 0.4 percentage point difference
in growth rates between PCE and CPI between 2002 and mid-2007 and compares this to other categories.

10 Roughly 36 percent of households are headed by a renter, De Silver (2021)

' When the Census ran a survey of property owners and managers in 1995-1996, they found that for single family
homes where rent was paid: 36.2% had leases that were exactly a year; 3.3% had leases of more than a year, 33.0%
had leases of less than one year; and 27.5% had no lease at all.



many have their rates fixed for the lease period. The BLS recognizes this general lack of change
so rather than ask each of the approximately 50,000 rental units in their sample for rent prices each
month, they divide the households into six panels with each asked their rental rates six months
apart.1 Panel 1 receives the survey in January and July, Panel 2 in February and August, and so
forth. When these data are collected, they are adjusted for various properties of the unit and area
to create a harmonized measure for the month’s panel relative to its previous measure. The CPI
index, however, is designed to calculate the monthly change rather than the six-month change, so
the BLS uses the sixth-root of this derived measure to calculated the yield a one-month relative

price:

REL t_1ta = 6\/ REL: 6tq -

A few points about the index are notable. As opposed to the real-time data we employ in section
3, the BLS measure is a more backward-looking indicator. Rather than measuring the spot price—
focusing on new leases signed—the index amalgamates all existing leases. This methodology
produces a weighted average of the last year in the rental market without explicitly giving
observers the weights. Verbrugge (2008) shows how this may over-smooth the series. In periods
of particularly strong rental growth, as we have been experiencing, this will serve to dampen the
increase.'> As we will show in more detail later, this produces a quasi-mechanical lagged
correlation with real-time prices for both housing and rentals. Dolmas & Zhou (2021) documents

that historically the BLS measure of 12-month change in rental prices is more strongly correlated

12 It may follow from a similar argument that this methodology could prolong the increase once the market has
stabilized.



with the 12-month change in housing prices observed 16 months earlier than any more recent

reading.!?
Owners’ Equivalent Rent

Housing plays multiple roles for American homeowners. On the one hand, it is the largest fixed
investment that most Americans make in their lives.'* On the other hand, it provides a service,
shelter, that is consumed daily. The BLS has the difficult task of isolating the consumption
component and measuring its price change over time. Since this price is not observed, the BLS
uses statistical techniques to infer OER using rental prices for similar units in the area.'> In
particular, the estimated average OER value is determined by a linear regression of imputed rents
on property value, income, and number of rooms from the Consumer Expenditure Survey.'® Once
again, this procedure is done for all units, not just newly signed leases or newly purchased houses.
to the rent index, and for the same reasons, the estimated OER will therefore lag spot prices. This
does not imply that the procedure is incorrect in any way—it answers exactly the question the
statistical agencies want to address—but it does suggest that there might be more information

about the future trajectory of measured housing inflation outside these indices.

13 This aligns with similar work by Brescia (2021) who used housing price changes five quarters earlier to make
inflation projections.

14 This has been the case throughout American history. See, for example, Shelton (1966).

15 For a recent discussion of BEA’s methods and how they might be modified and integrated with Zillow data see
Gindelsky et al. (2019).

16 For complete details, see Chapter 17 of the BLS handbook of methods. The linear regression coefficients are then
applied to decennial census values for the same independent variables to estimate the average owners’ equivalent rent
for each segment via the nonlinear regression

OER = Bo + (B; X propval) + (B, X propval?)+ (B; X income) + (B, X rooms) ,

where OER is the predicted value that the home would rent for, propval is the market value of the home, income is
the income of the consumer unit, and rooms is the number of rooms in the house. The BLS repeats this procedure
across different geographic areas. After the modelling process, CPI weights are then determined by surveys of
homeowners.



Section 3: Data and Forecasting Model

Data

We use private sector data on rents and home prices to make more accurate forecasts of the
government measures. These private sector data series lead the official residential inflation
components from the CPI and PCE. To track market rents, we use two series. Our preferred
measure is the CoreLogic Single-Family Rent Index, which starts in 2005. We also include the
Zillow Observed Rent Index (ZORI), available from 2014, which leverages the company’s large

database of rental prices to track changes in asking prices over time for all homes.!”

To measure the movements in home prices, we use the Zillow Home Value Index (ZHVI). This
index reflects the typical value for homes in the 35th to 65th percentile range across the US for all
home types. The index starts in January 2000. We also use the S&P/Case-Shiller U.S. National

Home Price Index which has less coverage than the ZHVI but is available since 1987.

Historically, the year-over-year growth in home prices and market rents have been powerful
leading indicators for OER inflation and rent inflation. Throughout this note, we focus on year-
over-year changes to avoid the difficulties of seasonality in housing data. Figure 2 summarizes the
relationships between these variables in our dataset. Year-over-year growth in OER, either in the
CPI or PCE, correlates most strongly with the 16- and 12-month lags of home prices and private
sector rents, respectively. Growth in the rent component of the CPI and PCE correlate most
strongly with the 18- and 13-month lags of home prices and private sector rents. The elasticity of

OER and rent with respect to in private sector rents has been about 0.5, on average. Due to the

17 This follows from the work of Ambrose et al. (2015) which constructs a measure of recently turned over
apartments. The authors document large, sustained deviations from the official measures.



volatility of the housing market, the elasticity of OER and rent with respect to home prices is

considerably smaller, at about 0.13.

Figure 2: Private Sector Data Lead CPI Housing Components
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Sources: Private sector rent data from CoreLogic Single-Family Rent Index. Home prices from Zillow Home Value
Index.

Notes: Figure (a) plots the year-over-year percentage change in OER against the 16 months lag of the year-over-
year percentage change in home prices. Figure (b) plots the year-over-year percentage change in CPI rent against the
16 months lag of the year-over-year percentage change in private sector rents.

Forecasting Model

We use the elastic net regression method for our forecasts.'® The elastic net is a machine learning
algorithm that performs regularization and variable selection on linear models (Zou & Hastie,

2005). It is a hybrid of the commonly used lasso (Tibshirani, 1996) and ridge (Hoerl & Kennard,

18 All findings are robust to using OLS. Results available upon request.



1970) regression methods.!” In recent years, the elastic net has become a popular forecasting
method for macroeconomic series (Bai & Ng, 2008; Eickmeier & Ng, 2011; Cepni et al., 2019;
Richardson et al., 2021). The lasso and elastic net tend to have a better out-of-sample forecasting
performance than traditional regression methods, such as OLS, because they reduce overfitting on
historical data by shrinking coefficients. Compared to the lasso, the elastic net is particularly suited
for time-series settings with many potential predictors and limited observations. The elastic net
retains the interpretability of OLS and lasso, in contrast to commonly used models that rely on

dimension reduction techniques, such as dynamic factor models (Stock & Watson, 2011).

Our main specification includes two years of lags in the year-over-year growth rate of the
dependent variable, home prices, and private sector rents from CoreLogic. We impute the
CoreLogic series for January 2023 using the Zillow rent series. For more than one month ahead

forecasts, we drop lags for which we do not have data.

19 In particular, with J predictors and T time periods, the vector of coefficients of the elastic net is given by f =
argmin[YX7_,(y; — Bo — Z§=1 xjeBj) + /12§=1 aB} + (1 — a)|B;])], where a and 2 are hyperparameters estimated
using cross-validation.



Section 4: Results

Owners’ Equivalent Rent

We start by forecasting the largest component of housing inflation, owners’ equivalent rent. We
train the model on all available monthly data from 2005 to January 2022. Table 2 summarizes the
end-of-year 2022 and 2023 forecasts and relates them to current data. We provide monthly

forecasts in the Appendix.

Our forecasts suggest OER inflation will accelerate in 2022. The model projects a steady increase
in the first half of the year, peaking in the second half with a forecast for OER CPI inflation of 6.3
percent, and OER PCE inflation of 6.4 percent in December (Figure 3). Variable selection of the
elastic net suggests that these increases are mainly driven by the spike in private sector rents in

recent months.

Our projections suggest that OER will remain elevated in 2023. After peaking in late 2022, the
model forecasts that OER will remain above six percent in early 2023. The forecast declines to

five percent in December 2023.

The model shows good in- and out-of-sample forecasting performance. To evaluate the model, we
train it on data from 2005 to 2013, and then compare the model’s historical performance at
forecasting rent inflation for one to twelve months. We do this on a rolling basis from 2014 to
2021, adding more data as we move along. For next month forecasts, the model’s forecasts deviate
from the actual rate of OER inflation by only 0.06 percentage points on average. When forecasting
twelve months ahead, the model misses the actual rate of OER inflation by only an average of 0.34

percentage points. We plot the historical out-of-sample performance in the Appendix.



Figure 3: Projected OER and Rent
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Sources: Bureau of Labor Statistics. Private sector rent data from CoreLogic Single-Family Rent Index. Home
prices from Zillow Home Value Index. Authors’ calculations.

Notes: Forecast model is an elastic net using 24 months of lags in the year-over-year growth rates of the dependent
variable and 24 months of lags in the year-over-year growth rate of the Zillow Home Value Index and the CoreLogic
Single-Family Rent Index. Dotted lines are 95% confidence intervals based on in-sample forecast errors. We show
forecasts for CPI components only.

Table 2. Recent Housing Inflation Data and Forecasts for Dec. 2022 and Dec. 2023

Percent change, year-over-year

Component Dec. 2019 Dec. 2021 Dec. 2022 (forecast) Dec. 2023 (forecast)
OER 33 3.8 6.3 5.0
Rent 3.7 3.3 7.4 6.0
Housing 34 3.7 6.6 5.3

Sources: Bureau of Labor Statistics, Bureau of Economic Analysis, authors’ calculations

Notes: Forecast model is an elastic net using 24 months of lags in the year-over-year growth rates of the dependent
variable and 24 months of lags in the year-over-year growth rate of the Zillow Home Value Index and the CoreLogic
Single-Family Rent Index. We use weights from Dolmas & Zhou (2021). We present forecasts for CPI components

only. Housing includes only owners’ equivalent rent and rent.



Rent

Our forecasts of rent inflation show a similar picture, implying a sharp acceleration in 2022. Again,
our main specification includes two years of lags in the year-over-year growth rate of the
dependent variable, home prices, and private sector rents. We project that the rate of rent inflation
will increase by about one third of a percentage point each month, reaching 7.4 percent in
December 2022 for the CPI and 7.3 percent for the PCE. Variable selection by the elastic net
implies that higher private sector rents are driving the forecast. We forecast that rent inflation will

remain high in 2023, declining slightly to six percent by December.

Contributions to headline and core inflation

Our forecasts suggest that housing will form a significant contributor to overall inflation in 2022.
To calculate the contribution of housing inflation to core and headline inflation, we weighed our
forecasts using weights of each component in the CPI and PCE. Table 3 and Figure 4 summarize
these contributions over time. Our forecasts imply that rent and OER will add 2.6 percentage points
to core CPI in December 2022. This would be the largest contribution of housing to core CPI since
1986. The contribution of housing to core inflation is less pronounced for the PCE price index.
Our forecasts imply that housing will add 1.1 percentage points to core PCE by the end of 2022.
This difference reflects the lower weight of housing in the PCE basket, which covers a wider range
of items than the CPI. Overall, these estimates suggest that the contribution of rising housing costs
to core inflation will increase by 50 to 110 basis points compared to December 2021. For 2023,
the contribution of housing will remain above current levels. This means that total services, of
which residential services makes up roughly half in the CPI, would only return to two percent if

all other services experienced significant deflation. In the PCE, where residential services make



up around a quarter of total services, less of a marked decline in other services is required for a
return to target, but housing will still present a headwind against easing inflation as summarized

in Table 3.

Table 3. Contribution of Housing to Services, Core, and Headline Inflation

Percentage point contribution to year-over-year change

Component Series Dec. 2019 Dec. 2021 Dec. 2022 (forecast) Dec. 2023 (forecast)

Housing

CPI Services 1.7 1.9 34 2.7

Core CPI 1.3 1.5 2.6 2.1

Headline CPI 1.1 1.1 2.1 1.6
Housing

PCE Services 0.8 0.8 1.5 1.2

Core PCE 0.6 0.6 1.1 0.9

Headline PCE 0.5 0.6 1.0 0.8

Sources: Bureau of Labor Statistics. Bureau of Economic Analysis, Authors’ calculations.

Notes: Weights are 2020 vintage for CPI comparability with reported Dec. 2021 rates. For both PCE and CPI,
housing only includes owners’ equivalent rent and rent of primary residence/rental of tenant-occupied non farm
housing.

Figure 4: Contributions of Housing to Core Inflation
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Headline and core inflation under different scenarios

It is clear from our forecasts that the contribution of housing to inflation will be substantial in
2022. We now assess the overall impact on core and headline inflation under two scenarios, the
results of which are available upon request. First, even if the rest of the CPI basket returns to the
target of two percent, we project that housing will push up core CPI to 3.8 percent in December
2022, and headline CPI to 3.4 percent. The effect of housing on PCE is less dramatic, but our
forecasts imply that core and headline PCE would still be 80 and 70 basis points above target

respectively if the rest of the PCE basket returns to two percent.

Second, much has been made of the unprecedented run-up in used car and truck prices in 2021,
which contributed around one percentage point to core and headline inflation. This component
receives a weight of between 1.6 and 5.2 percent in the different indices. We estimate that even if
the price of used cars relative to the overall CPI returns to pre-pandemic levels, this would not

offset the additional residential services inflation that we project in 2022.

Robustness checks

Additional exercises estimating OER and rent for the CPI suggest that our estimates are robust due
to their stability irrespective of data series choices or forecasting techniques. For all robustness
checks, the forecasts of rent and OER in December 2022 imply a substantial increase in the
contribution of housing to overall inflation in 2022. We summarize these exercises in the
Appendix. First, rather than forecasting using separate models for each month in 2022, we estimate
models for rent and OER one month ahead and simulate a path for the rest of the year. Our forecasts
are very similar to baseline, with the combined inflation rate of OER and rent amounting to 6.8

percent in December 2022.



As a second robustness check, we include Zillow’s Home Value Forecast (ZHVF) for 2022 as a
predictor. Zillow recently revised the ZHVF up to 16.4 percent in December 2022. In this case,

our forecasts for rent are almost identical to the baseline and the OER forecast increases slightly.

Third, we set up a model that only uses home prices as leading indicators for rent and OER.
Dropping private sector rent data allows us to extend the sample back to 1987. For home prices,
we employ the S&P/Case-Shiller Index which has longer coverage. In this case, the model
forecasts an increase of 4.8 percent in the housing component of the CPI in late 2022. Although
this forecast is lower than the baseline model, it is still elevated relative to current levels. The
difference arises because the elasticity of rent and OER with respect to home prices was
considerably lower in the 1990s than in the previous two decades. The forecasts of this version of

the model are similar to the baseline if we restrict the sample to the post-2004 period.

Finally, we include leading indicators for new homes that may affect rent and OER by increasing
supply. We use monthly data on new privately-owned housing units under construction and new
building permits issued from the Census Bureau and the Department of Housing and Urban
Development. With the additional indicators, the model projects eight percent for the weighted
inflation rate of OER and rent in the CPI in December 2022. This increase in our forecasts
reflects the muted supply response relative to what would have been predicted given historical

relationships and the rapid run-up in housing prices since the start of the pandemic.

The Supply Response

New home starts stood at a seasonally adjusted annual rate of 1.7 million homes in January 2022.

This is near the highest levels since the pandemic started, but it is far short of the rate needed to



return the housing market to normal footing. As of the fourth quarter of 2020, Freddie Mac
estimated that there was a shortage of 3.8 million units in the US (Khater et al, 2021). Since then,
the situation has only gotten worse—both rental and ownership vacancies were at their lowest
recorded levels in January 2022, far below the rates estimated for a well-functioning housing
market. Covid-induced supply bottlenecks, in concert with a shortage of available land and zoning
restrictions have all exacerbated the mismatch between where people want to live and the prices
that many can pay. Recent statements from one of the largest homebuilders suggest that the
bottlenecks are not yet abating (Weisenthal, 2022). New home supply is relatively easy to predict
due to the lags between lot purchase, building permit, and coming to market. Our models suggest
that the growth in new supply will moderate in 2022, keeping the supply of new homes for sale

below the peak of the previous cycle.



Section 5: Conclusion

In the era of Covid, extrapolating from historical relationships comes with substantial uncertainty.
This is especially true for residential services, as work from home, changes in household
formation, and supply bottlenecks have affected both sides of the housing and rental markets. We

take this opportunity to list a few other caveats that could serve to bias our forecasts.

Especially for continuing tenants, there are varying state and local laws that cap rent increases.*
While these restrictions do not always bind in all jurisdictions, they could attenuate our results as
landlords may not be able to adjust to the spot price as quickly as they have in the past. Newly
proposed and existing laws on rent control and eviction moratoria would also make our estimates
for 2022 too high. Additionally, while we do not think that bottlenecks were the sole reason for
cost increases, their easing could lead to a strong supply response. If there are nonlinearities in the
response of construction to prices—as prices have risen at record rates—then prices may decline
faster than the data on which our forecasting models are trained.?! On the other hand, if bottlenecks
continue well into 2022, our estimates might be biased downwards as the lack of new supply could
exacerbate strong rental price growth. In the same direction, strong housing pricing growth could
price potential new homebuyers out of the housing market and keep them in the rental market.
This could serve to strengthen the rental market beyond our estimates and lead to higher measured
residential services inflation than we project. Taking a step back, our model itself is calibrated on
past readings for private sector home and rental increases that are not as large as they are currently.
Continuing unprecedented price rises could also make our extrapolation more error prone in either

direction.

20 See Been et al. (2019) for a recent discussion of the past, present, and possible futures of rent regulations.



Despite these caveats, using a variety of techniques and datasets, we estimate housing’s
contribution to 2022 inflation as almost incompatible with a swift return to trend inflation. The
way that housing inflation is measured—as the average price growth across all housing occupants,
not as the average price increase one looking for housing today would pay relative to an earlier
period—ensures that past developments in the housing market will result in an increase in recorded
housing inflation in 2022. Our findings suggest that if past relationships hold into 2022,
housing inflation is likely to move to between 6.5 percent and seven percent and make a significant
contribution to overall inflation in 2022, ranging from one to nearly three percentage points.
Although our projections suggest that residential inflation will peak in late 2022, we expect it to

remain elevated in 2023.
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Appendix

Table A.1: Monthly Forecasts

Month CPI PCE
OER Rent OER Rent

Jan. 2022 - - 4.1 3.8
Feb. 2022 4.5 4.2 4.5 4.2
Mar. 2022 4.9 4.8 4.9 4.8
Apr.2022 55 53 54 53
May. 2022 5.9 5.8 59 5.8
Jun. 2022 6.2 6.2 6.2 6.0
Jul. 2022 6.3 6.5 6.1 6.6
Aug. 2022 6.3 6.8 6.4 6.7
Sep. 2022 6.5 7.0 6.5 7.0
Oct. 2022 6.6 7.2 6.6 7.1
Nov. 2022 6.3 7.3 6.3 7.2
Dec. 2022 6.3 7.4 6.4 7.3
Jan. 2023 6.5 7.3 6.5 7.3
Feb. 2023 6.4 7.1 6.4 7.1
Mar. 2023 6.4 7.1 6.4 7.1
Apr. 2023 6.3 6.8 6.3 7.0
May. 2023 6.2 6.7 6.2 6.8
Jun. 2023 6.0 6.4 6.0 6.4
Jul. 2023 6.0 6.7 59 6.7
Aug. 2023 5.9 6.6 59 6.7
Sep. 2023 5.8 6.5 5.8 6.5
Oct. 2023 5.7 6.4 5.7 6.4
Nov. 2023 5.6 6.3 5.6 6.3
Dec. 2023 5.0 6.0 5.1 6.0

Notes: See text for details.



Figure A.1: Out-of-sample performance for one year forecast (OER CPI)
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Sources: Bureau of Labor Statistics. Private sector rent data from CoreLogic Single-Family Rent Index. Home prices
from Zillow Home Value Index. Authors’ calculations.

Notes: Forecast model is an elastic net using 24 months of lags in the year-over-year growth rates of the dependent
variable and 24 months of lags in the year-over-year growth rate of the Zillow Home Value Index and the CoreLogic
Single-Family Rent Index.



Table A.2: Robustness Checks

Series Model and data Component Forecast Dec. 2022 Forecast Dec. 2023
(% y-0-y) (% y-0-y)
Core CPI  Baseline OER 6.3 5.0
Rent 7.4 6.0
Housing 6.6 53
Simulate path OER 6.6 5.1
Rent 7.4 4.8
Housing 6.8 5.0
Use Zillow home OER 6.5 53
price forecast Rent 74 6.0
Housing 6.7 5.5
Home prices OER 4.8 4.8
only from 1987 Rent 50 53
onwards
Housing 4.8 4.9
Add supply OER 7.0 4.2
indicators to Rent 112 51
model
Housing 8.0 4.4

Notes: See text for details.



Figure A.2: Forecast model includes simulated path of dependent variable (CPI)
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Figure A.3: Forecast model includes Zillow home price forecast for 2022 (CPI)
OER CPI Rent CPI
N~ A - -
—_—o ~ ,4’ S

5 TN, =
gw e ; /’ \ §o — I’, -
5 ~ 5 i
3w+ / 30 /
5 / 5 /
g o3 /

O >
(] [
2 2
Lo S
o [&]
[} [}
o o
S So
c [
g S
D~ D~ -
o o

o o4

2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
‘ OER ====- Forecast Rent === Forecast

Notes: See text for details.




Figure A.4: Forecast model uses only S& P/Case-Shiller Index (CPI)
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Figure A.5: Forecast model includes supply indicators (CPI)
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