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One topic that has become the subject of a great deal of debate has been the inflation outlook.  Two 
diametrical views compete for dominance.  One view is that the unprecedented level of central bank 
stimulus will see inflation accelerate aggressively.  The other view is that the large output gaps 
suffered by many economies will see deflationary forces take control.  So far, neither has been right, 
with inflation being well behaved both here and abroad. 
 
This paper explores the topic in detail and discusses the factors that will drive inflation over the 
medium to long-term.  This is important for not only deciding the proportion of inflation hedges 
required to successfully manage a diversified portfolio but is also very important in other areas of 
portfolio construction.  There is a strong relationship between PE ratios and inflation, and also 
between equity/bond correlations and inflation.  Both are important factors to consider when 
constructing diversified portfolios. 
 
Our approach to modelling inflation 
 
Demographic factors have been used to model inflationary pressures across the G7 and Australia.  
This framework is very useful because we can relatively accurately forecast demographic outcomes 
years if not decades ahead.  Models were based on the relationship between the age structure of an 
economy and inflationary outcomes.  Previous research shows this to be a very useful framework. 
However, it does not capture all the potential drivers of inflation, as there have been periods of 
divergence between the model and inflation outcomes (the 70s in several countries and the 90s in 
Japan) and would not warn of periods of hyperinflation or significant deflation.  Given these have been 
spotlighted as potential risks we also analyse the outlook for inflation through the more theoretical 
frameworks of monetary economics and the Phillips Curve relationship. 
 
Bringing together demographic modelling with the key factors suggested by the theoretical 
frameworks, a continuation of the current inflation trends, with deflation in Japan and low inflation 
elsewhere is suggested.  One area for a potential shift in the inflationary environment is the US, 
where the modelling points to a significant lift in inflation (although other factors may mitigate this).  
The modelled shift, if seen, would be below the threshold from where there has been a step shift 
down in equity market valuations measured by price to earnings multipliers (PEs).  This suggests that 
if it occurs it would not be enough to have a significant negative valuation effect.  However, it would 
likely see an increase in the correlations between equity and bonds reducing the diversification 
benefits of combining these asset classes.  Also, bond yields would be expected to rise significantly 
from their current low level, leading to large losses. 
 

Importance of inflation regime for portfolio construction 

Two benefits of understanding the potential for future inflationary outcomes is to manage the level and 
mix of inflation hedges in building a diversified portfolio2, and bonds, with their fixed nominal 
payments, are also significantly impacted by unexpected changes in inflation.  However, there are 
several other advantages.  First, there is a relationship between the inflation rate and equity markets’ 

                                                 
1 The econometric data modelling in this paper was conducted by Chris Durack, Head of Product and Distribution. 
2 For more information on the use of inflation hedges see Stevenson (2009). 
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PE ratio, which broadly associates a fall in equity valuations with high levels of inflation (refer Figure 
1).  The blue bars show how this relationship is traditionally presented with PEs steadily falling as the 
level of inflation rises.  However, if the impact of the Dotcom bubble is removed (GFC is also removed 
because ‘kitchen sinking’3 saw PEs reach triple digits) the relationship is far less linear, with an abrupt 
fall in the level of the market PE when inflation is over 6%.  Empirical evidence suggests that inflation 
regimes have an impact on equity market valuations, with high inflation environments seeing 
significantly lower levels of PEs.4 

Figure 1: US Inflation and S&P500 PE Ratio (January 1900 – August 2013) 

* Excludes Dot Com bubble (Jan 1998 – Dec 2002) and GFC (Jun 2008 – Dec 2009) 

Source: Schroders, Global Financial Data 

 

Another area where inflation can have an impact on the construction of diversified portfolios is on the 
diversification benefits of combining the equity and bond asset classes.  There is a relationship 
between the level of inflation and the correlation between equities and bonds.  When inflation is low, 
the markets are uncorrelated, while when inflation is high, there is a positive correlation.  Figure 2 
shows this relationship, with 10 year rolling data used to capture the through the cycle relationship.  
The diversification benefits of holding a mix of equities and bonds is much higher when inflation is 
low, with correlation between the two asset classes at zero. Whereas when inflation is high, the 
diversification benefits are reduced as there is a positive correlation (albeit not one for one).  

 

 

 

 

                                                 
3 Kitchen sinking is an expression used when a company writes off everything they can to provide a boost to 
future profits. 
4 The theoretical grounding for this phenomenon is less strong, but is consistent empirically across time and 
markets. 
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Figure 2: US Inflation and Equity / Bond Correlations 

 
Source: Schroders, Global Financial Data 

 
Forecasting inflation based on age structure 

The life cycle hypothesis5 is a powerful framework for understanding the consumption and savings 
patterns of individuals.  It is based on the assumption that individuals plan their consumption and 
savings behaviour over the long term and smooth out their income.  Actions to maintain stable 
lifestyles mean that savings and consumption patterns are very different for different age groups.  
Younger individuals will spend more of their current income, while middle aged individuals will save 
more of their current income, and older individuals will spend out of saved assets.  This means that 
the age structure of an economy can have important implications for the overall savings and 
consumption levels. 
 
Research6 has shown that the life cycle hypothesis can be applied to the age structure of the broader 
macro-economy, with different proportions in the various age groups having a significant impact on 
the overall economy.  The main advantage of using this relationship is that it is possible to forecast 
age structure years and even decades into the future with relatively high precision. 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
5 Originally posed by Modigliani and Brumberg (1954). 
6 For example, Fair and Dominguez (1991) analyse the impact on several macro variables. 
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Table 1: Output of Panel Regression on Inflation 

 
 
Source: Schroders 

To measure the impact of age structure on inflation we built a model for the G7, ex Germany7, and 
Australia.  We used a panel regression format8, breaking age structure into six broader blocks 
following the research of Lindh and Malmberg (2000).  Inflation rates were regressed on the 
logarithms of five age shares of the population (sourced from UN data): young adults aged 15-29, 
mature adults aged 30-49, middle-aged aged 50-64, young retirees aged 65-74, and older retirees 
aged 75 years and above.  The results of this analysis are shown in table 1, and are broadly 
consistent with the life cycle hypothesis theory and previous research.  Young adults and young 
retirees with high consumption rates, relative to income, have an upward impact on inflation rates, 
while older retirees and middle-aged persons with low consumption rates, relative to income, puts 
downward pressure on inflation. 
 
Figure 3 plots the actual inflation and that based on the age structure model with a projection from 
2011 to 2025.  It shows how the age structure model broadly captures the underlying trends of 
inflation since the early 1950s.  However, there are a couple of periods when the models miss the 
inflationary trend.  For several countries, the models don’t capture the full extent of inflationary 
pressures during the seventies.  The other major miss is the deflationary forces in Japan in the 1990s.  
These divergences suggest that while age structure is a very useful tool to capture the inflation trend 
in the medium to long term, we still have to dig a little bit deeper to make sure we truly understand the 
potential risks to inflation going forward.  Also, the history used is one that has relatively benign 
inflation environments – no hyperinflations etc.  We know from history that extreme events are 
possible and the framework so far provided would not be able to capture periods of hyperinflation. 
 
  

                                                 
7 German reunification makes it problematic to build a German model. 
8 Panel regression involves regressing all the countries together, rather than separate models, while the panel will 
miss institutional differences between the countries, it significantly minimises the impact of omitted variables. 

Variable Coefficient Std Error t‐Statistic

Constant 44.5 8.4 5.3

15‐29 18.9 2.3 8.4

30‐49 ‐5.8 2.7 ‐2.1

50‐64 1.1 2.4 0.4

65‐74 12.4 2.2 5.7

75+ ‐5.1 1.2 ‐4.2

Sample 1951 ‐ 2010 7 Cross‐sections

Adj R‐Squared  0.33
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Figure 3: G7 plus Australia Inflation and Age Structure Model 

 

Source: Schroders, Datastream, UN, Global Financial Data 
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Monetary theory 

One area to explore is the quantity theory of money, which while dating back to 1500s, was 
reinvigorated in the 1950s by Milton Friedman.  The broader concept of the theory is captioned by the 
saying “inflation is always and everywhere a monetary phenomenon”.  This theory is based on an 
identity, the equation of exchange: 
 

M . V = P . Q 
 
Where: 
M is the total amount of money in circulation; 
V is the velocity of money; 
P is the price level associated with the transactions; 
And, Q is an index of the real value of transactions. 
 
The quantity theory of money takes this equation of exchange and assumes three things.  First, the 
demand for money, as reflected in its velocity, has a stable relationship based on factors like nominal 
income, interest rates etc.  Thus velocity is relatively unchanging, seeing money supply as the key left 
side variable.  Second, the supply of money is exogenous - not a function of other factors - and is 
driven solely by central bank activity.  Third, production is driven by nonmonetary factors such as the 
productivity of labour and capital, and like velocity is relatively unchanging.  This sees the equation of 
exchange collapse to M = P, and suggests that inflation is a function of the growth rate of the money 
supply. 
 
Based on this theory, the current unprecedented monetary stimulus provided by the major global 
central banks would cause a significant acceleration in inflation.  However there are two issues with 
the assumptions made that suggests the relationship between money supply and inflation isn’t as 
simple as this theory suggests.  The first problem with this theory is how do you measure money?  
Central banks have control over base money: notes and coins in circulation and bank reserves; but do 
not have direct control over broader measures of money.  This relationship is driven by the money 
multiplier, which is driven by credit creation, which is in turn driven by the supply and demand for 
credit.  Research generally shows that the relationship between money and inflation holds when 
money is measured by broad measures.  The importance of the money multiplier does raise issue 
with the assumption that the supply of money is exogenous.  Balance sheet recessions, where 
individuals are driven by balance sheet repair (deleveraging) rather than profit maximisation, like the 
Great Depression and Japan during the 1990s, would see the quantity theory of money break down. 
 
The other issue with the theory is the assumption that the velocity of money is stable.  This holds in 
normal conditions but breaks down at other times.  A good example is what happened during global 
financial crisis, where the velocity of money fell sharply.  Disturbances in velocity are often the key 
factor in hyperinflations and severe deflationary environments.  In hyperinflations the velocity of 
money goes up dramatically.  With the value of money collapsing, sometimes on a minute by minute 
basis, there is a very high incentive to hold money for as short a period as possible, this causes 
velocity to increase.  While in deflationary environments, with prices falling, there is no incentive to 
purchase goods and services quickly, so the velocity of money falls.  Thus, inflation expectations can 
cause a sharp divergence between the supply of money and inflation. 
 
Augmented Phillips Curve 

The other standard relationship that economists use is to model inflation is based on the Phillips 
Curve, the relationship between inflation and some measure of resource utilisation, usually the 
unemployment rate.  When spare capacity is small, inflation will be high, or when there is excess 
spare capacity, inflation will be low.  Since the late sixties and early seventies, it has become standard 
to augment this relationship with a term for inflation expectations and a supply side variable.   
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Econometric modelling is supportive of this augmented Phillips Curve framework and it has been 
successfully applied to modelling inflation both here in Australia and around the world (for example 
Norman & Richards (2010) and Hatzius et al (2012)).  Recent findings have found that the Phillips 
Curve has become flatter (Meier, 2010), that is, inflation has become less sensitive to the level of 
resource utilisation and more sensitive to inflation expectations.  While it is not clear exactly why this 
has occurred, a common proposed reason is that monetary policy has gained increased credibility in 
recent decades and has caused a change in this relationship. So, we get a similar view to our take on 
the quantity theory of money, inflation expectations are a key driver of the inflationary process. 
 
The additional factor the augmented Phillips Curve modelling adds is a measure of supply shock.  
The oil price shock of 1970s was an exogenous event that through its very nature had a significant 
impact on inflationary outcomes in that decade.  While the monetarists would argue that supply 
shocks only lead to relative price adjustments if not accommodated by monetary policy, they 
underestimate the impact on inflation expectations.  With the augmented Phillips Curve framework, 
generally using past inflation as a proxy for inflation expectations, supply side variables may capture a 
more rapid movement in inflation expectations if there is a large move in supply side pricing. 

Inflation expectations 

So far the analysis has shown the importance of inflation expectations.  Unfortunately, in practice 
inflation expectations are not observable, so a proxy measure needs to be generated.  There are 
several approaches used in the academic literature: survey data, break even inflation, and analysis 
based on past CPI data (adaptive model).  Figure 4 shows the application of the three different 
methods for the US. 
 
Figure 4: US 10 Year Inflation Expectations 

 

Source: Schroders, Datastream 

Two of these methods have problems that limit their use.  Survey data of long term inflation 
expectations, if available, are not taken on a regular basis.  Break even inflation data from bond 
markets is only available over a limited period of time.  Index linked bond markets are a relatively new 
phenomena, and are impacted by movements in the liquidity premium (this was especially the case 
during the GFC).  Using past data, based on a weighted average of the ten year average of the 
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headline inflation rate and annual core inflation rate, provides a relatively timely take on inflation 
expectations, and is consistent with the survey data. It is also supported by academic research that 
has found that expectations of future inflation are formed based on historical experience. 
 
In normal environments, inflation expectations are endogenous, driven by the previous inflationary 
experience.  However, it is potential extreme inflationary outcomes we would like to understand, and it 
is during these periods that inflationary expectations may cease to be anchored to an adaptive model.  
One way to measure this risk would be to compare survey and bond market breakeven data with an 
adaptive model, if there is a significant divergence, it could provide a signal that an important 
structural break is occurring in inflationary expectations. 
 
Where is inflation going? 
 
Broadly, the analysis above shows that while age structure models have some success in providing 
medium to long term forecasts of inflation, factors like: a dysfunctional money multiplier, rapid 
changes in inflation expectations, or a large supply shock; can cause a divergence from the expected 
outcome.  
 
Table 2: Inflation drivers for major economies 

Source: Schroders 

While the age structure model points to a significant lift in US inflation, averaging around 5% p.a. in 
the next decade, the other factors suggest the outcome may be lower.  Debt levels remain very high 
in the US and therefore there is the potential for continued balance sheet adjustment.  This would 
continue to weigh on the money multiplier and impart deflationary pressure.  The supply side is also a 
potential deflationary force for the US with shale oil and gas potentially leading to a significant fall in 
energy prices and a positive supply shock. Inflation expectations have remained anchored, in a large 
part to the US Federal Reserve, who responded to falls in breakeven inflation with quantitative easing 
(both QE 1 and 2 were preceded by sharp falls in breakeven inflation).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age Structure Model 

Inflation Forcasts Money Multiplier

Inflation 

Expectations Supply Shock Expected Outlook

US Moderate Deflationary Anchored Deflationary Low 

Japan Deflation Deflationary Inflationary Neutral Deflation

Europe Low  Deflationary Anchored Neutral Low 

Australia Low  Normal Anchored Neutral Low 
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Figure 5: Natural Gas Prices (USD/MMBtu) 

 

Source: Strategas Research Partners 

For Japan, while the economy has been in deflation since the late 90s, the age structure dynamics 
are only now imparting a deflationary force.  A large problem for Japan has been the money multiplier, 
with a balance sheet recession the key deflationary driver.  While private sector deleveraging has 
occurred, much of it has been transferred to the public sector; the overall debt level still remains a 
major problem.  Inflationary expectations are the interesting area for Japan, with the Bank of Japan 
explicitly targeting 2% p.a. inflation, more forward looking measures of inflation expectations have 
lifted.  The countervailing forces to the BoJ successfully re-establishing inflation are high and there is 
a high risk that the current deflation remains the norm over the medium to long term. 
 
In Europe, the age structure model suggests low inflation, at an aggregate level, with mild deflation in 
Germany and Italy, while moderate inflation in France.  The risk for Europe is the dysfunctional 
banking system and high debt level weigh on the money multiplier.  With the age structure model 
forecasting very low inflation, it remains an elevated risk for the zone to be tipped into deflation. 
 
Of the economies we consider, Australia looks to be the most straightforward.  While the model 
suggests that inflation may run slightly above the Reserve Bank of Australia’s 2 to 3% p.a. band over 
the rest of this decade, it forecasts inflation to fall back into the band in the next decade.  Also, 
Australia has managed to largely avoid the problems of the other developed nations and thus the 
other potential factors are not expected to be a driver of the inflationary trends. 
 
Taking this altogether, our modelling suggests a continuation of the current trends, deflation in Japan 
and low inflation elsewhere.  One area for a potential change in the environment is the US where the 
modelling points to a significant lift in inflation (we expect the other factors to mitigate this).  The 
modelled shift, if seen, would be below the threshold from where there has been a step shift down in 
equity market PEs.  This suggests that it would not be enough to have a negative valuation effect.  
However, we may also see an increase in the correlations between equity and bonds reducing the 
diversification benefits of these asset classes. 
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What could go wrong? 
 
While we have put forward a template for the path of inflation, both here and abroad, there is always 
the potential that events lead to a different path.  Given the high levels of debt, unprecedented in 
peace time, and the extraordinary policy actions by the major central banks, this potential is high.  The 
environment can be thought of one where there are multiple potential equilibria.  The key issue will be 
to determine if we are shifting from one equilibrium to another. 
 
The framework presented in this paper provides help here.  The two key areas to watch to capture a 
breakdown in the traditional relationships are: inflation expectations and the money multiplier.  For 
example, if the continued unprecedented aggressive monetary policy led to an uncoupling of inflation 
expectations from their usual adaptive model leading to a large rise in inflation, this risk would be 
captured by a gap opening up between both surveyed and market based measures of inflation, and 
our expectations series based on past inflation.  The other large risk is that the next recession sees 
acceleration in balance sheet repair, leading to severe deflationary pressures. This would be picked 
up by monitoring the money multiplier, which would continue to fall. 
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Disclaimer 

Opinions, estimates and projections in this report constitute the current judgement of the author as of the date of 
this article.  They do not necessarily reflect the opinions of Schroder Investment Management Australia Limited, 
ABN 22 000 443 274, AFS Licence 226473 ("SIMAL") or any member of the Schroders Group and are subject 
to change without notice.  
 
In preparing this document, we have relied upon and assumed, without independent verification, the accuracy 
and completeness of all information available from public sources or which was otherwise reviewed by us. 

SIMAL does not give any warranty as to the accuracy, reliability or completeness of information which is 
contained in this article. Except insofar as liability under any statute cannot be excluded, Schroders and its 
directors, employees, consultants or any company in the Schroders Group do not accept any liability (whether 
arising in contract, in tort or negligence or otherwise) or any error or omission in this article or for any resulting 
loss or damage (whether direct, indirect, consequential or otherwise) suffered by the recipient of this article or 
any other person.  

This document does not contain, and should not be relied on as containing any investment, accounting, legal or 
tax advice. Past performance is not a reliable indicator of future performance. Unless otherwise stated the 
source for all graphs and tables contained in this document is SIMAL.  For security purposes telephone calls 
may be taped. 


