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INTRODUCTION

Modelling US inflation

The outlook for inflation remains a critical aspect of setting investment strategy. In
our recent Annual Secular Outlook (released in October 2021), we outlined the
range of quantitative tools we have been developing in aiding our analysis for the
outlook for inflation. This included a ‘bottom up’ model for Australian inflation.

In this paper, we present details for a similar bottom up model we have developed
for analysing US inflation. Specifically, we follow methodologies previous employed
in academic literature to forecast individual components of the US consumer price
index (CPI).

We use the model to project how US CPI may unfold under both a ‘high’ and ‘low’
inflation scenario. Contrary to the current focus in markets, the model suggests that
even under a ‘high’ inflation scenario, it is possible we may have reached a peak in
the extreme inflation prints in the US. However, the model also puts weight to the
argument that inflation may remain ‘sticky’ at an elevated level over the medium-
term.



Background
A spike in inflation has caused a large re-pricing in the outlook for future monetary policy tightening

Global headline inflation US treasury yield curve at 11 May 2022 (% p.a.)
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+ Inflation across the world has continued to spike to very elevated levels. Crucially for markets, this has been particularly the case for the US.

* As aresult, there has been a significant re-pricing of the outlook for monetary policy tightening which has caused bond markets to sell-off, and contributed to the
recent equity market weakness.

»  This underscores the importance of analysing and understanding the current and potential future drivers of inflation for asset allocation decisions.
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Drivers of the spike in US inflation
Analysing the sub-components of US inflation has been important in understanding the recent spike

Contribution to US CPI by categories (%)

*  The last 12 months have shown having a clear picture of the components of
10 inflation has been important in understanding moves in the aggregate level
of the consumer price index (CPI) in the US.

*  While many components in US inflation have risen, there have been some
8 J\ particular components that have had a large contribution.
’ *  Energy has gone from having a disinflationary impulse at the start of the
/ pandemic in 2020 to being a major contributor to the rise in inflation
across the last 12 months. This is as a result of the large spike in oil
6 prices, spurred on by Russia’s invasion of Ukraine.
| *  Vehicles, which typically have a very small impact on overall US
inflation, have been an area putting upward pressure on US inflation

4 over the last 12 months. This is linked to global supply-chain disruptions
that have persisted since the pandemic.

*  More recently food inflation has been picking up. This is likely partly a
result from spillovers in the rise in energy inflation. Energy commodities

‘ H | directly impact the price of production in agriculture through

H ‘ ‘ ” H| | transportation and the cost of fertilisers, which flow through into higher
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Frontier’s US inflation bottom up model
Aggregate picture of US inflation derived from our model focused on individual components of US CPI

US inflation compared to Frontier’s fitted US inflation ‘bottom up’ model (% yoy)
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Source: Frontier, Refinitiv Datastream
»  Given the importance individual components of US inflation can have on the overall level of US inflation, we have developed an econometric model for estimating
each individual component of US CPI. This in turn can be used to analyse overall changes in US inflation.

- For example, we use a range of indicators, including changes in the oil price, to estimate the expected moves in CPl components like ‘energy’ and
‘transportation service’. Full details of the inputs used for each components are listed in the Appendix.

*  While the model is useful and accurate at explaining moves in US inflation, it has limited ‘forecasting’ ability in and of itself. The model can explain and estimate
how changes in aspects (like oil) can impact inflation, but it still relies on forecasts for those major contributors. That is, the model does not ‘forecast’ the price of
oil, but it can explain how potential paths for the future price of oil could flow through into US inflation.

«  For that reason, we see the major use of this model being in scenario analysis for understanding how different paths of important macroeconomic variables can
flow through into US inflation.
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Inflation scenarios

To understand how inflation may unfold we consider both a ‘high’ and ‘low’ inflation scenario

Oil price ($ per barrel)

160
140
120
100
80
60
40
20

2000

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2018
2019

2011
2012
2013
2014
2015
2016
2017

e Oi| price == == high inflation == == |ow inflation

2020
2021

2022

2023

New vehicle prices (annual growth rate)

300
250
200
150
100

2000

2001
2002
2003
2004
2005
2006
2007

= \/ehicCle price

2008
2009
2010
2011
2012
2013

= = = high inflation

2014

n © ~ 0 o O
= = = =
o O O O O O
N N N N N

= = = |ow inflation

2021

4

2023

Source: Frontier, Refinitiv Datastream

High inflation scenario:

Source: Frontier, Refinitiv Datastream

«  Oil price grows to 140 dollars per barrel, which is an historical high level since 2000.

*  The annual growth rate of new vehicles prices will first move to the highest prediction point produced by the domestic auto inventory index and then stay at the

same level in the following 12 months.

*  Unemployment gap moves down 1% more than the forecasted number produced by BLS and Oxford Economics.

Low inflation scenario:

* The ail price is the price indicated by oil futures.

*  The new vehicle price index will decrease to its pre-pandemic price level, which is 57.9 at the end of 2019.

For all other components inputs are based on external forecasts (e.g. Federal Reserve, Oxford Economics) or market futures pricing.
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The modelled outlook for US inflation and policy implications
Contrary to current market focus, suggestion inflation readings may reduce from current high levels

US CPI (%) with contribution to components

10 *  While financial markets have become focused on the possibility of
continued very high inflation, the outcomes of this bottom up model suggest
9 it is possible that, even under a high inflation scenario, the current readings
\ of very high inflation in the US may have peaked.
8 | + Itis possible the inflation outcomes in some areas could be more extreme
| than in our high inflation scenario.
7 \ *  For example, an escalation in military conflict in Eastern Europe could
P cause an even more rapid increase in commodity prices, or a further
6 \ tightening in lockdown measures in China to combat COVID-19 could
\ cause a more sustained period of supply chain dislocations.
° \ +  However, the model is useful in challenging the status quo in highlighting
\ the possibility the inflation rate in the US may have peaked. That said, the
4 \ model also does support the conjecture that inflation pressures may persist
for a material amount of time. (Under the ‘high’ inflation scenario, inflation
3 \ remains uncomfortably high for policy makers for a number of years).
' *  The implications for policy are somewhat mixed. If inflation rates have
2 \ peaked it may mean that the pace of monetary policy tightening priced into
\ bond markets may not materialise, i.e. it supports the prospect policy
1 \ makers will follow a slower path in lifting interest rates than what is currently
- priced in financial markets. However, the model also does suggest policy
0 makers, like the Fed, will likely still have to follow a tightening path to bring
inflation pressures back towards policy targets over the medium term.
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An interactive model of US inflation
During our analysis we have built an interactive web app for considering alternative pathways

Ffrontier Inflation bottom-up model
* To aid in our ability to make use of this
Select Country | US v Select Scenaric | High v Select CPI | Energy v Selectinput | oil price v model Currently, and |n the future1 we have
built the bottom up inflation model as an

ner: il price . . . .
e ’ interactive web application.
" i . ot *  We have done this for both the US model
- (presented in this paper) and for Australia

g - . (the model that was outlined in our Annual
: g : Secular Outlook).

. _° * Having a web application of the model

I i | il | ensures we can quickly and easily step

through alternative pathways, and
understand sources of inflation pressures.

CPI components contribution
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Conclusion

The recent moves in equity and bond markets have been a reminder of the
large impact changes in the outlook for inflation, and in turn policy, can have on
investors.

This paper presents details of a new bottom up inflation model we have
developed for the US, that compliments a range of other tools we employ at
Frontier for monitoring and assessing the outlook for inflation.

Critically, using plausible assumptions for how energy and vehicle prices may
unfold, this model highlights the possibility the very high levels of inflation
readings witnessed in the US may have peaked.

Although this model suggests inflation could be close to peaking, we continue
to advocate investors consider other quantitative and qualitative inputs to form
a comprehensive view on inflation (see, for example, our Annual Secular
Outlook).

However, this model does provide useful insights. It raises the possibility,
contrary to the current market focus, that the pace of monetary policy tightening
may not be as fast as currently expected.

Want to learn more?

Please reach out to Frontier if you have any questions or visit frontieradvisors.com.au for more information
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http://www.frontieradvisors.com.au/

Appendix: US CPI component weights

US CPI basket component weights (%)
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Appendix: Frontier US inflation ‘bottom up’ model details

CPI Factors Forecasting equations (2000Dec — 2022Mar)
components

* CPI shelter

* Home price CPI_shelter_Gyoy, = ay +Y.12, a; x CPI_shelter_Gyoy,_; + Y%, B; X rent_Gyoy,_; +

+ Mortgage rates 12 12 . S ,
Shelter . Rent Yizo0; X unemployment_gap,_; + Y2, pi X market_implied_inflation,_;

«  Unemployment gap +¥120 u; X morgate_rate,_; + ¥,}%,); X house_price_Gyoy,_;

» Market implied inflation (10yr)

. CPI food and beverages CPI_Food_and_beverages_Gyoy, = ag + Y12, a; x CPI_food_and _beverages_Gyoy,_; +
Food and «  Wheat price ,-1=20 i X wheat_Gyoy;_; + Zi1=20 6; X imported_nonpetroleum_commodity_price_Gyoy,_; +
beverages * Imported nonpetroleum commodity price l.1=20 p; X live_cattle_Gyoy,_;

» Live cattle price

« CPI medical care service CPI_Medical_care_service_Gyoy, = ag + Y%, a; x CPI_medical_care_service_Gyoy,_; +
Medical care + Health employer wage index i1=20 i X health_employer_wage_index_Gyoy,_; +Z,-1=20 6; X unemployment_gap,_; +
service . Unemplloym.ent_gap_ Zilzzo pi X market_implied_inflation,_; +

* Marketimplied inflation (10yr) 12 u; x imported_nonpetroleum_commodity_price_Gyoy,_;

» Imported nonpetroleum commodity price

« CPI transportation service CPI_Transportation_service_Gytgt = ag + Y12, a; x CPI_transport_service_Gyoy, ; +
Transportation « Oil price Zie{O,Z} Bi x oil_price_Gyoy,_; + X;Z, 8; X imported_nonpetroleum_commodity_price_Gyoy, ; +
service + Imported nonpetroleum commodity price Zie{o 268910} Pi X gas_price_Gyoy;_;

. Gasprice U

CPI_Education_and_communication_Gyoy, = a, + a; X
* CPI education and communication ; ; ; 12
CPI_education_and_communication_Gyoy; + };Z,Bi X unemployment_gap;_; +

Education and + Unemployment gap 512 5 x ket implied inflation. _}: et ZizoBi peoy G-
communication » Market implied inflation (10yr) i=0 8; X market_implied_inflation,;

12 . . .
- Imported nonpetroleum commodity price YiZo pi X imported_nonpetroleum_commodity_price_Gyoy,_;

- .
1 #frontier



Appendix: Frontier US inflation ‘bottom up’ model details

CPI
components

Recreation

Energy

Commodities

Factors

» CPI recreation
» Disposable income

* GDP growth
+ CPI energy
* Oil price

* Gas price

» CPI commodities less food and energy
commodities
* New vehicles

Forecasting equations (2000Dec — 2022Mar)

CPI_Recreation_Gyoy; = ag + Z,LZO a; X CPI_recreation_Gyoy,;_; +

12 B: x disposable_income_Gyoy + ¥ 12,8; X GDP,_;

CPI_Energy_Gyoy, = ay + Zil:Zl a; X CPI_energy_Gyoy,_; + Z,-1=20 Bi X oil_price_Gyoy,_; +

Yic(0,1,2,57.8} Pi X gas_price_Gyoy,_;

CPI_Commodities_less_food_and_energy_Gyoy,; = a, +

Y12, a; x CPI_commodities_less_food_and_energy_Gyoy,_; + Y%, B; X new_vehicles_Gyoy,_;

12
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Frontier

Level 17/130 Lonsdale St, Melbourne VIC 3000
Tel +61 3 8648 4300

Frontier is one of Australia’s leading asset consultants. We offer a range of services and solutions to some of the nation’s largest institutional investors including superannuation funds, charities,
government / sovereign wealth funds and universities. Our services range from asset allocation and portfolio configuration advice, through to fund manager research and rating, investment auditing and
assurance, quantitative modelling and analysis and general investment consulting advice. We have been providing investment advice to clients since 1994. Our advice is fully independent of product,
manager, or broker conflicts which means our focus is firmly on tailoring optimal solutions and opportunities for our clients.

Frontier does not warrant the accuracy of any information or projections in this paper and does not undertake to publish any new information that may become available. Investors should seek individual
advice prior to taking any action on any issues raised in this paper. While this information is believed to be reliable, no responsibility for errors or omissions is accepted by Frontier or any director or
employee of the company.

Frontier Advisors Pty Ltd ABN 21 074 287 406 AFS Licence No. 241266
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