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Introduction

It is an honour to be asked to deliver this, the second Sir Douglas Copland Memorial Lecture. '*! T must
confess, however, that my topic owes more to the work of Bill Phillips than it does to Copland. Before

you throw me out, let me try and convince you there are enough parallels to let me stay!

First, both Copland and Phillips came from rural backgrounds in New Zealand to become adopted sons
of Australia. Copland was born in Otaio in the South Island but nearly his whole adult life was spent
here, dominating economic affairs for a large part of the 20t century. He was the driving force behind
the foundation of the Economic Society of Australia and New Zealand, serving as its first president in the
1920s, and he chaired the expert committee behind the Premiers’ Plan in the 1930s, led the
Commonwealth Prices Commission during the Second World War, and served as the inaugural professor
of economics at the University of Tasmania, the founding Dean of commerce at the University of
Melbourne, and the first Vice-Chancellor of the Australian National University (ANU). In 1933, on the
recommendation of Keynes, he gave the first Alfred Marshall Memorial Lectures at Cambridge, then the

most prestigious lecture series in global economics.

Phillips was born in Te Rehunga on the North Island and was a more sporadic visitor to Australia. His

first trip, in the 1930s, sounds a lively affair, in which — violin in hand — he worked odd jobs across


https://www.rba.gov.au/

Australia, including as a crocodile hunter, a gold-mine electrician and a cinema operator! And towards
the end of his career, he returned to Australia to take up a chair at the ANU. It would be perfect
symmetry if Copland and Phillips had met. Sadly, however, your President Alex Millmow — a font of
wisdom on Australian economic history — tells me this never happened: they were different generations

and moved in different circles. [ 2

A second link is that both believed in a deeply practical conception of economics. ! Copland said ‘the
economist must be an economist of the marketplace ... he cannot afford the luxury of armchair
theorising in a world that is crying out for practical guidance.’'#! And Phillips was a life-long engineer:
he was an apprentice on one of the earliest hydroelectric power stations in New Zealand at the age of
15; graduated from the Institute of Electrical Engineers in 1938; and built a secret radio in
extraordinarily dangerous circumstances while a prisoner of war in the early 1940s. He converted

to the dismal science at the London School of Economics, but retained a lifelong engineering bent,
most famously in his water-powered MONIAC machine built to demonstrate the workings of the

macro-economy. ' °

The third link, and the most important for my remarks today, is to the Reserve Bank of Australia (RBA).
While Copland’s career largely predated the formation of the RBA, he was a passionate advocate for
monetary activism. In the 1930s, he railed against the prevailing orthodoxy that placed the maintenance
of external stability (i.e. the peg against sterling) above all else, arguing that achieving internal balance
(including employment) should also have a role, through exchange rate flexibility and active (for which
read expansionary) monetary tools. Later in his career, Copland came to have a more balanced view —
recognising that demand could be too high relative to the economy’s productive capacity, as well as too
low — driving higher inflation. |®! Those two goals — of price stability and full employment — still shape
the ‘dual mandate’ the RBA operates under today. And it was Phillips of course who became the first to
describe the empirical relationship between those two goals, in his seminal 1958 paper. The RBA (or
rather its predecessor, the Commonwealth Bank) was amongst the first to spot the importance of that
finding, sponsoring Phillips to travel here in 1959 to lecture on his results and replicate them on

Australian data. !’

Today, I want to revisit Phillips” work. But in doing so, my focus will not be on his most famous and
widely-debated finding — that inflation and unemployment tend to be inversely correlated — but instead

on his insight that this relationship is nonlinear.



For decades, the fact that Phillips drew a curve and not a straight line was neglected in many academic
and policy circles around the world, in favour of an assumption that, to a first approximation, the
relationship could be treated as relatively linear and flat. Yet that assumption proved problematic — to
put it politely — when, in the wake of Covid, inflation around the world leapt sharply and unexpectedly
upwards, amid conditions of near-full employment. Debate still rages about the relative contribution of
supply and demand factors to the post-Covid inflationary surge. But on the assumption that excess
demand was at least part of the explanation, there has been a surge of new interest in Phillips’ findings,
and a raft of theoretical and empirical work aimed at providing more robust micro-foundations for

nonlinearity and integrating them into macroeconomic models.

In my remaining remarks, I want to summarise our current state of knowledge on this issue, drawing on
research carried out at the RBA and elsewhere, before concluding with some reflections on the

implications for monetary policy strategy.

Why curves trounce lines

Phillips’ original curve is a thing of beauty (Figure 1). '8! Constructed using United Kingdom (UK) data
from the 19™ and 20™ centuries, it captures the economic intuition that, in a tighter labour market (with
lower rates of unemployment), employers must compete more for workers and offer higher wages. It
also shows that this relationship is nonlinear: when unemployment is very low, wages typically rise quite

rapidly; when it is high, they are more stable.



Figure 1: The original Phillips Curve for the United Kingdom
(1861-1913)
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Phillips made little comment on the policy implications of his findings, preferring — as a lifelong engineer
— to focus on the empirics. It was Paul Samuelson and Robert Solow, applying Phillips” approach to
United States (US) data, who fatefully called it a ‘menu of choice between different degrees of

unemployment and price stability’ (Figure 2). [°

Figure 2: Samuelson and Solow’s modified Phillips curve for the
United States
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That led to one of the great showdowns of macroeconomic history, in which Milton Friedman argued
that such policy trade-offs were an illusion in anything other than the short run. Attempts to hold
unemployment persistently below its ‘natural rate” would lead to a rise in inflation expectations, causing
the curve to shift upwards. And that, in turn, would cause nominal wage growth to rise, returning
unemployment to the natural rate, with higher inflation the only lasting effect (Figure 3). !/ On this
argument, the Phillips relationship was just a vertical line in the long run. Indeed, Robert Lucas and
Thomas Sargent went on to argue that might hold even in the short run if expectations are formed
rationally and prices are flexible. |**) Such predictions proved uncomfortably prescient as inflation
soared in the 1970s.

Figure 3: Friedman'’s expectations-adjusted Phillips curve
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The downwardly-sloped Phillips curve was rehabilitated in the 1980s by the New Keynesians, who
argued that, while the New Classicists might be right in the long run, a short-run trade-off could still
exist if nominal prices and wages were sticky, or expectations were forward looking and people believed
the central bank would provide a nominal anchor (Figure 4). 12! Such principles continue to form the

basis of most modern macroeconomic models today.



Figure 4: The New Keynesian Phillips curve
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So Phillips’ legacy lived on? In part — but reflect for a moment on the contrast between his original curve
in Figure 1, and the modern variants in Figures 2-4. While all four show some form of inverse
relationship, only Phillips’ relationship is definitively a curve: suggesting that cost and price pressures
rise more rapidly at lower levels of unemployment. The later descendants are all to a greater or lesser

extent linear: suggesting that the trade-off is roughly the same at any level of unemployment.
How did this ironing-out happen?

There were multiple causes. In the 1970s and 80s, when the debate about inflation expectations
dominated academic thinking, there seemed bigger things at stake than whether the relationship was
curvy or straight. And during the so-called ‘Great Moderation’ that followed, relatively stable economic
conditions suggested a function that was much straighter than Phillips found in a different era. Add in
the fact that linear relationships were easier to integrate into quantitative models, and the case for

sticking with lines rather than curves seemed sound.

But that proved a costly mistake. Persistently low and stable inflation in the pre-Covid period led many
policymakers to conclude that the Phillips Curve they were facing was not only linear but also relatively
flat. In other words, variations in activity and unemployment appeared to be associated with only limited

changes in inflation. Any number of structural economic rationales were invoked to support the



view that the curve had become flatter over time — including: the impact of globalisation and
product market reform on competition; changes to labour market institutions; and well-anchored

inflation expectations. | 13

So, when inflation in many countries picked up sharply after Covid against a backdrop of generally low
unemployment and expansionary monetary and fiscal policy, it came as a nasty surprise — despite being
exactly what a nonlinear Phillips curve would predict. Of course, this coincided with, and was potentially
compounded by, a supply shock that elevated and potentially steepened the Phillips curve, as I will

discuss shortly.

Australia, and the RBA, had not forgotten Phillips’ original insight. A seminal paper by Guy Debelle and
James Vickery, building on work started at the IMF by Doug Laxton and colleagues, showed that a
nonlinear model fitted the Australian data better than a linear one — a result corroborated in more recent
work by RBA colleagues (Graph 5). 14! The RBA's forecasting suite was therefore adapted to include a

nonlinear Phillips curve.



Graph 5

Estimates of the Australian Phillips Curve
Using Aggregate and Regional Data*
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**  Estimated with the RBA’s benchmark wage Phillips curve forecasting
equation as of 2021.
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Greenland (2021); shaded area represents 95 per cent confidence
intervals.

Sources: ABS; Bishop and Greenland (2021); National Skills Commission;
RBA.

But even these models underestimated the post-Covid pickup in inflation. Part of the reason for that was
the difficulty of identifying and scaling the underlying impulse in real time, including differentiating
between demand and supply shocks. But it also reflected the fact that the models couldn’t capture the
nature of the nonlinearities fully. This reflected the fact that they were estimated over periods in which
the economy was mainly on the flatter part of the Phillips curve, and that they didn't account for how

different sources of nonlinearity could lead to quite different shifts and shapes in the curve. 1>

I draw two conclusions from this brief history. First, the nonlinearity of the Phillips curve is not a nerdy
technical backwater: it has first-order implications for monetary policymakers. But, second, the details
matter: it's not enough to know the curve is nonlinear — we need to know how steep, what position,

under what conditions it might shift or steepen, and how this interacts with policy.



Why is the Phillips curve nonlinear?

Recent research at the RBA and elsewhere has begun to throw more light on these crucial issues. | *©

Let’s start by assuming a Phillips curve with the following general form:

m = BEi(mi1) + g(Ugap,) + ut, where Ugap, = f(MC')

The slope and curvature of the Phillips curve comes from two sources: (a) the relationship f(.) between
capacity pressures in the economy (proxied by the gap between unemployment and its natural rate,
Ugap, ) and firms’ labour and non-labour costs (M C’t) ; and (b) the pass-through from costs to
inflation, g(.). The final term u; represents a cost shock (e.g. an increase in the cost of imported goods)
that exogenously pushes up inflation or costs. While it is treated as separate here, such shocks have the

potential to change f(.) or g(.) — as I will discuss later. |’

But before I get to that, I should highlight the role of inflation expectations. While these don't affect the
shape of this simple Phillips curve, they can shift the curve up or down: Friedman’s key insight. [ 18
That'’s crucial for policy, since elevated inflation expectations can perpetuate inflationary shocks, raising
the cost of returning inflation to target. ' '°! But it also complicates empirical identification of the curve,
since naive estimates that fail to account for expectations might find signs of nonlinearity where none in
fact exists. ' 2°! Debelle and Vickery’s early work tried to account for this directly using measures of
expectations, while more recent RBA work used regional microdata, allowing them to partial out

common expectations (Graph 5). Both found robust evidence for the Australian curve being nonlinear.

Nonlinearities in the relationship between capacity pressures and costs

One of the most widely cited rationales for nonlinearity in cost inflation is downward nominal wage
rigidity, the observation that wages rarely fall in nominal terms. So, if the economy is already weak and
wages growth very low, further weakening may have very little effect on wages growth. Conversely,
when price inflation is higher or labour markets are tight, these constraints are less operative and wages
may grow strongly in response to economic conditions. Phillips relied heavily on a version of this
argument in his original paper, and it has been a mainstay of macroeconomic thinking ever since,
including as a possible explanation for the apparent variation in the slope of the Phillips curve in

recent years. | 21



A second set of reasons relates to how labour market tightness is measured. While we often focus
on unemployment, another measure of labour market tightness that economists often consider is the
ratio of job vacancies to those available to fill them (i.e. the unemployed). 22! If unemployment is low,
but there are also few jobs to fill, pressure on wages may be low. But if vacancies are high when
unemployment is low, firms may need to offer higher wages to attract workers. The relationship
between vacancies and unemployment is known as the ‘Beveridge curve’, and is typically highly
nonlinear, with the number of vacancies picking up sharply at low levels of unemployment as it becomes
increasingly hard to fill roles from such a small pool of potential candidates (Graph 6). The convex
relationship between vacancies and unemployment has been put forward as an explanation for both the

apparent flatness of estimated Phillips curves pre-Covid and the steepness since. | 23

Graph 6

Australian Beveridge Curve*
State-level observations
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*  Quarterly data for NSW, Victoria, Queensland, SA, WA and Tasmania.
Sources: ABS; RBA.

A third potential source of nonlinearity is nonlinear hiring costs. By definition, hiring costs are zero
when firms are not taking on new workers — whatever the unemployment level. But when firms start
recruiting, hiring costs increase; and they may rise disproportionately as the labour market tightens,

reflecting the increased effort required to find the right skills, and capacity constraints on recruiters and



onboarding. As a result, marginal labour costs can accelerate quickly when labour markets are tight, but

be quite flat when markets are weaker. [ 24

Recent work at the RBA has integrated these three labour market drivers into a single micro-founded
model for Australia. |2>! The results show that convexity in wage rigidities, matching and hiring costs
can reinforce each other, generating pronounced non-linearities in the relationship between
unemployment and price inflation. This helps explain why relatively small changes in labour market
conditions can sometimes coincide with high inflation outcomes, and less at other times when
unemployment is higher. But these and other labour market frictions may also mean that trying to bring
down unemployment quickly can lead to a sharp rise in inflation, even if unemployment is still elevated
(Graph 7). That echoes Phillips” intuition in his 1958 paper that wage growth might depend not just on

the level of unemployment but also on its rate of change — a point I will return to later. | 26

Graph 7

Model-implied Phillips Curves Under
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A final potential source of nonlinearity in the relationship between activity and firms’ costs comes from
constraints in the supply of non-labour inputs. When such constraints bind, expanding output
becomes very costly, causing firms to respond to stronger demand by raising prices, making the Phillips
curve much steeper. Research from the US suggests that supply constraints may have accounted for as
much as 2 percentage points of the pick-up in inflation following Covid. 27! Recent work suggests

that disruptions to critical supply nodes — or ‘bottlenecks’ — that are relied upon by a wide variety

of industries can have a particularly pervasive effect, especially if they provide a focal point for

inflation expectations. ' 28

Nonlinearities in the pass-through of costs to prices

A nonlinear Phillips curve may also arise from nonlinearities in the relationship between costs and prices.

Such effects may arise if firms adopt so-called state-contingent pricing. For a long period, New
Keynesian models typically assumed that firms would only change their prices at fixed frequencies, given
the costs involved. In Guillermo Calvo’s seminal 1983 paper, a stable share of firms change their prices
every period, giving a constant percentage pass-through of (actual and expected) cost changes into
aggregate prices and inflation. 1 2°! In such circumstances, the Phillips curve will be linear: the impact of

a large cost shock is simply a scaled-up variant of a small shock. [ 3°

However, empirical evidence using firm-level data sets suggests that the frequency of price changes
depends on the state of the economy. Price resets are more likely during periods of higher inflation
when firms’ costs are also rising quickly. Recent work at the RBA shows that the frequency of price

changes in Australia increased substantially as inflation picked up post-Covid (Graph 8). | 3!



Graph 8
Frequency of Retail Price Changes and Inflation
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Sources: ABS; Fink and Hambur (2026).

Such results seem intuitive: as input cost inflation rises, so does the burden on firms of holding their
prices unchanged. At some threshold, when the costs of delay outweigh the (largely fixed) costs of
changing, firms will face a strong incentive to pass on their cost increases into higher prices to avoid
making losses — regardless of any normal schedule for price reviews that they might have. [3?! That has
two implications. First, as domestic cost and capacity pressures increase, inflationary pressures will tend
to rise more than proportionately, tracing out a nonlinear Phillips curve. But, second, the slope of that
curve may steepen, at least for a period, in response to any large cost shock, regardless of the level of
activity and unemployment. Once firms are already having to bite the bullet and change their price in
response to the large cost increases, any further change in their costs, including due to shifts in

demand, may get passed straight through to prices.

This isn’t purely academic. RBA colleagues have shown that increases in price setting frequency

may have accounted for between 2 and 14 percentage points of the post-Covid pick-up in



Australian inflation. [ 33

Advances in the theory and computing power available to model state-contingent pricing, coupled with
the increasing availability of microdata evidence and recent inflationary episodes make this a very active

area of research in academia and policy institutions. 134!, [3°

Some reflections on the implications for monetary
policy strategy

The preceding analysis of the sources of nonlinearity in the Phillips curve suggests that inflationary

pressures are likely to be higher for a given change in activity in one or more of three specific cases:

1. Case 1: if domestic capacity pressures and inflation are already elevated. Less-binding
downward nominal rigidities, the nonlinear Beveridge curve, hiring costs, supply constraints and
state-contingent pricing may all contribute to outsized inflationary effects as we move along the

steep part of the (nonlinear) Phillips curve (Figure 9, point A to B).

Figure 9: Case 1 — a move along the Phillips Curve
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1. Case 2: if cost shocks are large or persistent, the Phillips curve will shift upwards but it

will also tend to steepen (Figure 10, point A to B) as firms pass through cost changes more fully



and rapidly.

2. Case 3: if inflation expectations are elevated, either independently or as a result of the
changes in cases 1 and 2, that will affect actual inflation through the decisions of price- and wage-

setters, as Friedman showed, shifting up the Phillips curve (Figure 10, point A to C).

Figure 10: A steepening and a shift in the Phillips curve
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These cases can be mutually reinforcing. For example, pre-existing capacity pressures can make firms

more sensitive to additional unanticipated cost pressures, amplifying the speed of pass-through.
What implications does this have for monetary policy?

In general, the more nonlinear the Phillips curve is, the stronger is the case for central banks who
believe they are on the steeper part of the curve to take pro-active policy action to reduce excessive
capacity pressures (Case 1), thereby also reducing vulnerabilities to cost shocks (Case 2) and helping to

anchor inflation expectations (Case 3).

This framework helps to elucidate the Monetary Policy Board’s decisions to increase the cash rate target
at each of our February, March and May meetings. The decision in February reflected concerns that we
were sliding up the steeper part of the Phillips curve (Figure 9), as unexpectedly rapid increases in

demand growth, coupled with anaemic growth in the economy’s supply potential, reduced spare



capacity and increased inflationary pressures. Similar considerations applied in March, but were coupled
with early concerns that the conflict in the Middle East (which had been underway for about a fortnight)
might add a material adverse supply shock to pre-existing capacity pressures, posing upside risks to

costs, prices and inflation expectations, further raising and steepening the Phillips curve (Figure 10). By
May those concerns appeared to be crystallising, motivating a further tightening in the monetary stance

alongside upside risks to inflation and inflation expectations. | 3©

The goal of tighter policy is to deliver a period of below-trend demand growth, reducing capacity
pressures and returning inflation to target. But this is where being on the steeper part of the Phillips
curve has a potential silver lining — because while it implies that increases in excess demand have a
proportionally larger impact on inflation on the way up (Graph 11, red dots), it also implies that timely
policy steps to reduce inflationary pressures, of the kind we have taken, should also have a
proportionally smaller unemployment cost (or ‘sacrifice ratio”) on the way down. That beneficial effect
should be further amplified if pre-emptive policy also helps anchor inflation expectations, preventing
larger shifts upwards in the curve. |37) Consistent with that, the baseline projection published in May
suggested that inflation would return sustainably to the midpoint of the target range over the forecast

period, with only a limited increase in unemployment (Graph 11, blue dots). [ 32



Graph 11
Inflation and the Unemployment Rate
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Of course, time has moved on since the May meeting, and there have been a humber of important
economic developments — not least the prospect of a possible resolution to the Middle East conflict. By
itself, lower global oil prices would be a welcome development, helping to lower and flatten the Phillips
curve somewhat. But a full resolution is not yet assured, and we still have work to do to reduce inflation
here in Australia, which remains far too high. Beyond that, I have nothing to add on the economic or

policy outlook over and above last week’s Board statement and press conference. ' 3°

One important point that I do want to stress however is that the inflation nonlinearities that I have
discussed in this speech are not the only nonlinearities in the economy. As I noted earlier, ongoing
research at the RBA highlights that the same labour market frictions that lead to Phillips curve
nonlinearities can also make it harder to bring unemployment down quickly, once it rises, without a
sharp rise in inflation. That would be equivalent to an upward shift in the Phillips curve, with sustainable

employment falling temporarily following a large negative demand shock (Graph 12). This work captures



the old observation that ‘unemployment goes up by the elevator but down by the stairs’, something the
downturn of the early 1990s vividly illustrated. The resulting labour market hysteresis effects can have
long-lasting implications, particularly for young workers entering the labour market. |4?) Other nonlinear

effects can also be important — including via household financial stress and nonlinear confidence effects.

Graph 12
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In all of this, it is important to be humble. Much of this discussion assumes policymakers know the
nature of the shock and the nonlinearity in real time. But that is a practical impossibility, even with a
growing body of research. A decade later, for example, economists are still debating the cause of the
apparent flattening in the Phillips curve over the 2010s — and I suspect we will still be debating the
relative contribution of supply and demand shocks to the post-Covid inflation surge in a decade’s time.

None of this is to dismiss the policy lessons from the literature on nonlinear Phillips curves, which proved



so painful in the aftermath of Covid. Rather, it reinforces the importance of having as detailed an

understanding of the mechanisms, and other factors that interact, when we make policy.

Conclusion

Let me conclude.

The resurgence of inflation after Covid was a painful reminder of one of Bill Phillips” most important, but

often neglected, insights: that the relationship between capacity pressures and inflation is nonlinear.
When an economy already near full capacity is hit by an inflationary shock, inflation may pick up quickly.

But knowing the curve is nonlinear is not enough: we also need to understand the underlying sources of
that nonlinearity, and how that influences the curve’s position, shape and response to shocks. The RBA

is making important contributions to this lively research effort.

We are also building those findings into our forecasting and policy thinking. In general, nonlinearities in
the Phillips curve suggest that policy should respond proactively to an inflationary shock when we are
already on the steep part of the curve — and that is what the Monetary Policy Board has done in recent
months. The good news is that credible disinflation in such circumstances need not incur as large an
activity cost as it would on a flatter part of the curve. But whether that transpires depends on the
resolution of many other uncertainties. And, as I've discussed here, it is important to remember that
there are many other nonlinearities in the economy, some of which work in the opposite direction

(including hysteresis effects in the labour market).

Before I finish, I want to make one final link to Douglas Copland, in whose memory this lecture is being
delivered. Copland was a lifelong advocate for the importance of deepening public understanding of
economics. A charismatic and energetic writer and orator, he believed that economists who couldn’t (or
wouldnt) communicate were useless to society. Central banks, including the RBA, have made big strides
on this front in recent years. But there’s always room for further improvement, especially in such

uncertain economic times.

And that’s why we will shortly begin publishing a new ‘Insights’ series of notes authored by RBA staff —
presenting their analysis on a range of topics relevant to our remit, showcasing more of the work done

internally to underpin, test and challenge the assessments we make. | 4!



The aim is to throw light on a range of topics relevant to monetary policy and central banking in shorter
‘bite-sized’ format, complementing our more detailed research and analysis outputs. The first set of
notes will cover topics relating to inflation dynamics, including some of the themes I have touched on

today. We hope they will help to enrich and deepen understanding of these and other important issues.

With that, I thank you again for the invitation to give this lecture, and I hope your next lecturer can

return to a more faithful treatment of Copland’s legacy!
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