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Demography is Destiny for interest rates, but immigration a fountain of youth.

B We are in the middle of a seismic shift. The post-war baby boom was the largest in human history. The baby boomers are
now retiring. Their influence on interest rates is profound, and understated.

B The three Ps of growth are in metamorphosis. The first P, population, is waning as fertility rates decline. The second P,
participation, is declining as populations’ age. The third P, productivity, is also being weighed down by ageing populations.

B Fed researchers say demography explains ALL the decline in real interest rates. We think this fits with other work showing the
US real neutral rate is near zero and that market pricing for the Fed to only slowly raise rates to 2% is not too aggressive.

B We are not all created equal. There is one differentiator. Immigration is the fountain of youth. Interest rates in high migration
nations like the US, Australia and New Zealand, should diverge further from old Europe and Japan.

B The risks are evening up and we see room for Treasuries term premiums to lift and take 10yrs to 3.0%. But the demographic
story tells us we shouldn’t be looking for much more on a through-the-cycle view.

Figure 1: Global population estimates.

Billion Jesus 2050
0 ~250mn WWI WWII 2020 9.5pn  In Figure 1, we plot global
8bn population estimates over the
longest time frame.
8
The end of two world wars spurred
6 the greatest boom in human
history.
4
2 Fall of Rome In figure 2, we illustrate the
~190mn unprecedented surge in global
0 population growth post war.
O XL LN L L I L O LI LI L OL OO OO
PGPS S S SR SN S SN SR S AR S N S S SR SN S oA oA o . .
\0000@@00@@@000 P PSSR Q@\\QQ\ (@0\%@\@0\@@@\«@\%@o@\o\q@\g@o\ cg\g\@%g@r@%%g@ Growth is now waning.
Source: US census bureau, Thomiinson, Biraben, Durana, Haub, McEvedy
We often hear of the impact of demographics. Demographic shifts Figure 2: Global population growth.
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The population boom like no other, drove the never before seen spike in interest rates.

In Figure 3, we overlay global population growth with global interest rates back to 3000BC. What stands out is the baby boom,
and the impact on interest rates. The peak in population growth is long behind us, so too is the peak in interest rates. We are
now in a “new normal”, with lower terminal rates. We are not all created equal, however. Australia is much younger than most.
And fertility is not the source of Australia’s youth. Immigration is the fountain of youth. Immigration policy influences the three
Ps of potential growth, and suggests growth and interest rates will be higher in countries like the US, Australia and New Zealand.

Early interest rate settings ~3000BC were between 20-40%. Interest rates declined as markets evolved, and averaged a much
more civilised 5.5% between 500BC and 1910. Churches and Kings were known to control interest rates, from time to time. By
1950, following two world wars and a great depression, interest rates had fallen to the lowest levels ever scribed. A record low
that was smashed 66 years later with the advent of negative interest rates. The ‘great inflation’ period of the 1970s and 80s
stands out. The spike in population preceded the spike in rates.

Figure 3: Population growth and interest rates.
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rates will be weighed lower.

Source: Bank of England 1, US census bureau, Thomiinson, Biraben, Durana, Haub, McEvedy. CBA.

Global population jumped from ~2-to-2.5bn in 1945-50, to ~4.5-to-5bn in
1980-85. Injust 35 years we more than doubled our population. The
impact of the tsunami of baby boomers was profound. The surge in
population induced the highest levels of interest rates in 5000 years.
Interest rates peaked in the early-80s. From 1985 to 2020, the subsequent
35 years, it is estimated our population will rise to ~7.7bn. That’s another
2.7bn increase, but off a much higher 1985 base of 5bn. The rate of
growth has halved from that experienced in the baby boom.

The decline in population growth has coincided with a 30 year decline in
interest rates. Population growth will continue to slow for the next 35
years. From 2020 to 2055, the next 35 years, global population is forecast
by the IMF to hit 9.5bn (+1.8bn). Population growth will halve again.
Society has changed. Fertility rates have declined since the 1960s. Family
sizes have declined (Figure 4). There has been a steady rise in
childlessness, higher divorce rates, and later marriage. There has also been
a healthy lift in female labour force participation. Reduced population
means reduced pressure on resources and rates.

Figure 4: Average Australian household size.
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1 BoE Sources: Homer and Sylla (1991), Heim and Mirowski (1987), Weiller and Mirowski (1990), Hills, Thomas and Dimsdale (2015 forthcoming), Bank of England, Historical Statistics of the United
States Millennial Edition, Volume 3 and Federal Reserve Economic Database. Notes: the intervals on the x-axis change through time up to 1715. From 1715 onwards the intervals are every twenty years.
Prior to the C18th the rates reflect the country with the lowest rate reported for each type of credit: 3000BC to 6th century BC - Babylonian empire; 6th century BC to 2nd century BC - Greece; 2nd
century BC to 5th century AD - Roman Empire; 6th century BC to 10th century AD - Byzantium (legal limit); 12th century AD to 13th century AD - Netherlands ;13th century AD to 16th century AD -
Italian states. From the C18th the interest rates are of an annual frequency and reflect those of the most dominant money market: 1694 to 1918

this is assumed to be the UK; from 1919-2015 this is assumed to be the US. Rates used are as follows: Short rates: 1694-1717- Bank of England Discount rate; 1717-1823 rate on 6 month East India
bonds; 1824-1919 rate on 3 month prime or first class bills; 1919-1996 rate on 4-6 month prime US commercial paper ; 1997-2014 rate on 3month AA US commercial paper to nonfinancials. Long
rates: 1702-1919 - rate on long-term government UK annuities and consols; 1919-1953, yield on longterm US government bond yields; 1954-2014 yield on 10 year US treasuries.
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An interest rate is simply a price for credit. The two most beautiful lines that  Figure 5. Wherever the D and S shall meet.

shall ever meet are supply and demand (Figure 5). The supply of credit, Supply of Loans
(Baving)

(savings), balances the demand for credit, (investment), at a price, (interest
rate). Baby boomers became productive in the late 60s and demanded
interest rate product. The greatest spike in global population growth
preceded the greatest spike in global interest rates. A surge in demand for
global resources, played out most notably in commodity markets, but also
interest rates (the “D” line shifted out). The three Ps rose, real growth rose,
real rates rose, but inflation pushed nominal rates into the stratosphere.
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The demand shock for all resources took place at a more supply-
constrained time. Regulated labour markets and product prices, and ! Demand for
geopolitical oil shocks (plus “peak oil” theories) were rigidities that took : Loans
years to overcome. Rampant commodity price inflation fuelled the rise in ! (avestunen?)
nominal interest rates. Deregulation was the response of the 1980s.
Global trade and competition took off as Eastern Europe, Asia’s tigers and 8.1
China entered the world economy, with the impact exacerbated by

disruptive technology and globalisation.

Fast forward to today. There is push-back against immigration,
competition and globalisation. That could give rise to an inflation pulse in
due course. But more importantly, baby boomers have been retiring and
supplying interest rate product. A large driver of the glut in global savings
has been the saving of baby boomers into their retirement (the “S” line has
shifted out). We do most of our savings in our working years, and savings
accelerate into retirement (Figure 6). That wave of baby boomers may have
reached “peak” savings in developed countries but there’s still a global
wave to flow through as populations age in many developing countries. u

Figure 6: Investment and savings by age
Age Distribution CoeMicients
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The supply “glut” has occurred at a time of higher production capacity,
globally. China’s export-led investment boom has run into a western
savings boom and a (related) global financial crisis, but it hasn’t yet 3 .
developed a consumption model of its own. We’re simply producing much sl agel0e agedle apedle agef0e  sgefde apeTh
more for less. Labour markets are more flexible, prices are generally u 2l # 54 64

market driven, and the supply of commodities, globally, has now caught up  Source: Bosworth and Chodorow-Reich

and risen substantially. The increased supply of commodities has driven

much of the decline in prices in recent years. Reduced commodity price

inflation has reinforced deflation fears.

The next phase, is retirement, where savings declines (Figure 6). The baby  Figure 7: Alift in average retirement age
boomers will slowly unwind their savings over the next 20-30 years. Average age of intending retirees*: next 12 months

Eventually, the supply curve (of loans) will contract back. But it will be a
long, slow process. Roy Morgan recently produced the results of a survey
on intending retirees in Australia. The average age of intending retirees has
lifted from 57.5 to 61 (Figure 7). The average age rose post crisis, dropped |, *
in 2014 with the rejuvenation in financial markets, and has now blown
higher with the continued decline in deposit savings rates. Not surprisingly,
the survey of ~50k respondents showed that gross wealth (excluding

owner-occupied homes) of intending retirees is up just 3.6% since 2014. j I I I

The other, yet to be tapped, source of wealth is the family home. “A clear
majority (85%) of intending retirees either own or are paying off their home,
W/Z‘/‘] an ave/’age Va/ue pefpefson 0f$495 000 or 73% h/g/‘]e/’ fhan f/‘]e Source: Roy Morgan Single Source: 12 months to October 2008 (n=521); October 2010 (n=572); October 2012
a'/erage ($286 00(7) //7 a// Ol‘/’]e/‘ fel‘/femenz‘ funds » The Value Of that dwelllng :Zi:ljs), October 2014 (n=447); October 2016 (n=432) Base: Australians 14+ intending to retire in the next 12
has jumped 43.5% since 2008. Demographics shape property markets.

Retiring owner-occupiers supply large dwellings in search of small, high

density, dwellings. Young families and migrants upsize.

‘Age of IntendingRetiree:
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The Bill Kerr example: there’s at least one in every family, probably four.

My father was born in 1947. He is the second of four baby boomers. He became productive in the 1970s when he joined the
workforce, after a tour or two in the NZ navy. He demanded an interest rate, in the form of a mortgage, to build his first house.
Later, he demanded another interest rate, to start his first business. Interest rates were in demand. Interest rates went well into
the teens, some were above 20%. 35 years later the business has been sold. The family home went under the hammer. And
the old boy has downsized and retired to Mangawhai Heads (north of Auckland) with a war chest of savings. He now supplies
an interest rate. The interest rate he supplies, in the form of a fixed rate deposit, is far less than he had imagined.

Despite his son, an interest rate strategist, convincing him to fix into the falling yield environment, yields are much lower than any
forecast a decade ago. And fixed rates only last so long. Risk appetite is something the old boy does not have, not at his age.
Supply of term deposits are sticky for this age bracket.

Of course the four Kerr boomers had children of their own. But they had ~2 children each, not four like their parents. And the
grandchildren are having fewer children than their boomer parents. We only want 1 or 2. Four children just seems inhumane...

Bill Kerr is just one man, one example, one in the millions of baby boomers now retiring into a low yield environment. Asset rich
retirees have much lower risk appetite. Interest rates are currently on the rise. But the stock (supply) of global savings hunting
yield remains high. Baby boomer savings rates will naturally run down, as retiree’s consume their nest eggs. And interest rates
may eventually lift to higher levels. That may be a problem I'll leave to my son Lachlan to figure out, on behalf of his old man.

Figure 8: Interest rates in England, the United States, Australia and New Zealand...
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Demography is destiny Figure 9: The Kiwi Phillips Curve no more.
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The correlation in global interest rates has strengthened since WWIL. .

Globalisation has strengthened the interconnectivity of markets. The great 5.0

inflation period was case in point. All populations surged, all markets rose. ) J

Inflation was then deemed evil by central banks. Despite poor record w40 A o

keeping, the Kiwis were the first to directly target inflation in 1989. Don 5 3 A

Brash, then RBNZ Governor, referred to the great inflation period as a great z30 "A‘ A

tax on savers. Brash also noted real estate as an inflation hedge, during (.:3 5

the 1970-80s. Central banks spent the next 25 years riding inflation down é '

to targets of ~2%, successfully anchoring inflation expectations. Job done. £ 10

Well, they did some of the job. It turns out demographics did most of the

heavy lifting, on the way up, and on the way down. 0.0

Phillips curves have now inverted. The decline in the Phillips’ curve can be 10

attributed to demography, globalisation, and central bank behaviour. 45 55 6.5 75 8.5

Inflation targeting anchored expectations. The decline in inflation was also UNEMPLOYMENT RATE

driven by globalisation, or the rise of Asian manufacturing. The Asian rise

. . , ) . Source: Bloomberg, CBA estimates
has in part fuelled political discontent in the West (Brexit and Trump). Future
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inflation expectations have also become more backward looking?. Post-
GFC, the threat has been losing control of expectations to the low side.

Demographic forces have ballooned in the last decade as baby boomers
retire. The decline in inflation has been weighed down by ageing
populations. Ageing populations have lower productivity and wage
expectations. Figure 11 highlights the cliff in participation past the age of
60. A cliff that has worsened since the 1960s. Deflation was (still is?) the
threat. And risk appetite remains impaired. Panicked investors still pay for
protection of capital. Negative interest rates are an intergenerational wealth
transfer. Negative rates “transfer” wealth from savers (elderly) to borrowers
(younger generation). Negative rates are a tax of savers.

According to the US Fed, demographics explains ALL of the decline in real
interest rates and potential growth rates. The Fed’s demographic model:

‘accounts for a 1% percentage-point decline in both real GDP
growth and the equilibrium real interest rate since 1980 - essentially
all of the perrmanent declines in those variables... The mode! also
implies that these declines were especially pronounced over the
past decade or so because of demographic factors most-directly
associated with the post-war baby boorn and the passing of the
Information technology boomn. QOur results further suggest that real
GDP growth and real interest rates will remain low in coming
adecades, consistent with the U.S. economy having reached a new
normal.”

The Fed notes that the influence of demographics has been “easily
misinterpreted as persistent but ultimately termporary influences of the
global financial crisis’.,

The implication from the Fed’s research is “the persistence of a low
equilibrium real interest rate means that the scope to use conventional
monetary policy to stimulate the economy during typical cyclical downturns
will be more limited than it has been the case in the past for a given inflation
target.” Demographics explain much more than most dare admit. Policy
makers may be at the helm of a ship, with a tiny rudder.

Figure 12 shows the decline in the real rate of growth from a peak above
2%, to a current rate sub-1%, and a forecast decline to ~0.35%. Figure 13
illustrates a similar forecast decline in the real rate of interest from ~1.75%
in the 1970s-80s to ~0.35% out to 2030.

Figure 12: The Fed’s modelled rate of real GDP growth.
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Figure 10: The US Phillips Curve no more.
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Figure 11: We don’t work much past 60.
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Figure 13: Fed’s modelled rate of real interest.
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Notes: The figure shows real GDP growth under the baseline simulation, which has no time
variation in technology growth, and the alternative scenario in which technology growth varies
according to an estimate of its historical and projected trend. The figure also shows the growth
rate of the trend in realized real GDP after applying the Hodrick—Prescott filter with a Lagrange
multiplier of 25,000.
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Source: Authors’ model simulations.

Notes: The figure shows the equilibrium real rate under the baseline simulation, which has no
time variation in technology growth, and the alternative scenario in which techmology growth varies
according to an estimate of its historical and projected trend. The figure also shows an alternative
scenario in which the elasticity of substitution between capital and labor in the production function
is set to 0.75, as opposed to 1 under the baseline simulation. The results are shown against the
50-percent uncertainty bands from Johannsen and Mertens (2016b).

2 |nflation expectations and low inflation in New Zealand (RBNZ discussion paper 2016/09).
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The Fed’s demographic work fits with other aspects of the ‘new normal’
theory, including Larry Summers’ ‘secular stagnation’. San Francisco Fed
President Williams re-published estimates of the natural rate of interest last
year, arguing that it had fallen to near zero in the United States and Europe.
He believes this rate, where monetary policy is neither accommodative nor
expansionary, has fallen to historically low levels, and will stay there.

Figure 14 plots the estimated natural rates of interest since 1980. Natural
interest rates had declined from a 2.5-t0-3.5% range in the early 1990s to
2.0-2.5% pre-crisis. Following the GFC, the estimated ranges have
collapsed to 1.5% for Canada and the UK, near zero for the US, and well
below zero for the Euro Area.

“The underlying determinants for these declines are related to the global
supply and demand for funds, including shifting dermographics, slower
trend productivity and economic growth, emerging markets seeking large
reserves of safe assets, and a more general global savings glut...
Importantly, this future low level of interest rates is not due to easy
monetary policy; instead, it is the rate expected to prevail when the
economy is at full strength and the stance of monetary policy is neutral.”
(Williams, San Francisco Fed).

We think very high global debt dynamics and abundant spare capacity in
the global economy also explain why the real natural rate of interest has
dropped. Fed Chair Janet Yellen added a possible paucity of attractive
capital projects and a more cautious consumer after the GFC to the list of
possible reasons for the decline in the neutral rate of interest last August
(though these are really just demographics at work).

Yellen believes “that monetary policy will, under most conditions, be able to
respond effectively” to future downturns in the economy even if interest
rates are much lower than in the past (through the use of more QE and
interest rate guidance). But she didn’t sound confident. And she didn’t
disagree with the notion that the real neutral rate is 0%. Which means she
won'’t be in a rush to raise rates to this level even if inflation ticks up.

“If the natural rate remains low, future episodes of hitting the zero
lower bound are likely to be frequent and long-lasting... This will
necessitate a greater reliance on unconventional tools like central
bank balance sheets, forward guidance, and potentially even
negative policy rates.” (Laubach and Williams, US Federal Reserve)

A real rate in the US that averages 0-0.5% would equate to a nominal Fed
Funds rate averaging around 2-2.5%. We maintain that it will be tough for
the market to price a terminal Fed Funds rate of much more than this. For
bonds, the question is how much term premium should be added on top.
The factors cited above point to a continued low or negative term premium.
But, with a new regime in the White House embarking on a stimulatory
fiscal policy and intent on changing currency, finance, trade and foreign
policies, we argued in our 2017 Qutlook that this is precisely one occasion
when the term premium should rise.

The Fed’s QE programme, or size of balance sheet, continues to exert
significant downward pressure on US yields (figure 15). Fed modelling
shows that QE has pulled the US 10-year yield down by around 100bps.
Ending reinvestments would cause a "passive" removal of this
accommodation but seems a long way off. Still, Janet Yellen recently noted
that even the current policy is resulting in a shortening of the Fed’s maturity
profile that "could increase the yield on the 10-year Treasury note by about
15 basis points... over the course of 2017... all else being equal.”

Figure 16 shows that normalisation of the term premium has been a source
of the rise in bond yields over the last 6 months. But there is likely more to
go. If the nominal Fed Funds rate averages around 2-2.5%, a rise in term

» CAN

Figure 14: Estimated natural rates of interest*
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Figure 15: Federal Reserve Treasury balances
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Figure 16: US short vs long bond pricing.
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premium for 10-year bonds back to 50-100bps implies that yields on 10-
year US Treasuries may range between 2.5-3.5% in the years ahead,
averaging about 3.0%.

A lower term structure in the US means a lower term structure globally. US
Treasuries are the global benchmark, because of size and liquidity. Real
rates have entered a 'new normal', but divergences persist. Figure 14
shows a divergence in estimated natural rates.

We think Australia’s real neutral rate has come down to around 0.75%
(Figure 17, which updates numbers for analysis published in 2014, when
we had the estimate at 1.0%). Adding a higher long-term inflation target
suggests there is a healthy margin versus the US of at least 1.0% in
nominal terms and closer to 2.0% versus Europe and Japan (not that we
expect Australia to be near capacity or the mid-point of the 2-3% inflation
target for a number of years).

We're interested in whether these divergences are likely to persist. The US
has a relatively young population because the US attracts young migrant
workers. Australia and New Zealand even more so. It's a numbers game.

Figure 18 plots the stark divergences in population growth,
indexed back to 1980. India, Australia, New Zealand, Canada
and the United States have well above average population
growth. China’s growth is slowing, quickly, and off a very high
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Figure 17: Actual Australian cash rate vs est.
rolling neutral rate
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Figure 18: Population growth indexed to 1980.
We indexed population growth from 1980, due to depth of data available and
to show divergences after the “peak” in global population growth.
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Migration is the fountain of youth.

As we age, we participate less. The fall in participation rates across much
of the ageing world is related to the rising share of people over 60. The
‘normal’ so-called global population pyramid now looks more like a Trump
tower (Figure 19, males on left, females on right). There’s a lot of
advertising up top. Although it’s what happens around the foundations that
defines us. In 1950, less than 1% of OECD population were over 80 years
old. By 2050, more than 10% will be over 80 years old. Japan has the
oldest of the old.

Figure 20 shows Japan’s population pyramid is now upside-down. The
remarkable, and difficult, swing in Japan’s population is the most extreme.
In 1950, after WWII, 45% of Japan’s population was under the age of 20.
By 2050, 45% of Japan’s population will be over the age of 60. Japan will
have 15-20% of its population over 80 by 2050. Germany and ltaly also
have much older populations (though Germany has rapid productivity
growth and the Syrian refugee crisis will alter the population projections
across Europe).

We may all end of like Japan, eventually... But not over the next 50 years.
The US, Australia and New Zealand have much younger populations
(figures 21 to 23). The most important difference is immigration. Migrant
flow can solve (or at least postpone) a lot of our “first world” problems.

1985

1990 1995 2000 2005 2010 2015 2020

Source: IMF WEO, CBA

19. Global population “pyramid”
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The best work | have found on migration comes from Guy J. Abel, Nikola

<y CAN

20. Japan’s pyramid is inverted.

Sander, and Ramon Bauer (http://www.global-migration.info/). Figures 24

and 25 are the coolest charts ever created.

| have borrowed them to

hypnotise many audiences over the years. Figure 22 beautifully displays the
world’s migration flows in 2010-2015. Figure 23 has the largest flows.

North America attracts massive flow from Latin America, India, and China.
African flow to the US is fourth. Most African flow remains on the continent.
Most Asian flow also remains on the continent.

“Migration paths do not lead primarily from very poor to very rich countries,
but rather adhere to a graduated model. People move to countries where
the economy is somewhat stronger than in their native country... from
Bangladesh to India or from Zimbabwe to South Africa.” Guy J. Abel.

21. The US has a “Trump tower”.
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24, Migration flow is the difference!
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22. Australia is even younger.
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23. New Zealand is also youthful.
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25. The 10 biggest binational migrant flows
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The largest flows on the planet come from the most populous places on the planet. Outside the Syrian crisis, the largest flows
are Mexico to the US, India to the US, Bangladesh to India, China to the US, India to UAE and Oman. The US has been the
largest recipient. But has just voted to build a wall to stop the flow. The potential growth rate of nations with higher immigration
is simply higher. The population pyramids are fatter and younger. The growth in number of workers is larger and so is GDP,
even if not on a per capita basis. The US, UK, and Antipodeans attract migrants. A flow Trump was voted to address, and

Brexit voted to break.
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Figure 26 shows the number and percentage of 5-year migration flows, back to 1960. Despite the Syria crisis, there are fewer
migrants as a percentage of total population, dating back to the 1960s. In absolute terms, there are fewer migrants than during
the 2000-2010 decade. Abel and Sander note: “Our gata suggest a stable intensity of global five-year migration flows at about
0.6% of world population since 1995.” A finding that is contrary to common belief, which is that migration trends are on a larger
and ever-increasing scale. Abel and Sander show migration rates are holding, with recent numbers actually declining. It
appears it is our tolerance of immigrants that has diminished.

Figure 26: Migrants as a percentage of world population (millions)
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Source: Guy J. Abel

Beware the wrath of a patient man.

The relatively normal flow of migration is interesting, given the political revolt. Anti-immigration sentiment defined 2016. Votes
for Brexit, Trump and Australia’s Pauline Hanson are against globalisation. The revolt has arisen out of economic discontent,
post crisis. Discontent in having to postpone retirement plans. Discontent in having to work without wage growth.

"Across Europe parties of the 1ar left and the 1ar right are seeking to exploit this opportunity — gathering support by feeding off
an underlying and keenly felt sense among some people — often those on modest to low incomes living in relatively rich
countries around the West — that these forces are not working for them... And those parties — who embrace the politics of
adlivision and despair; who offer easy answers, who claim to understand people’s problems and always know what and who to
blame — feed off sormething else too. the sense among the public that mainstream political and business leaders have failed to
comprehend their legitimate concerns for too long.” Theresa May, British PM.

One of the repercussions from the financial crisis and demographic shift, is isolationist actions. Professor Simon Hix from the
London School of Economics, reduced the Brexit vote to an issue of immigration. Because the “leave” voters voted on
immigration®. The vote was divided by class, education, age, and ethnicity.

Voters who classed themselves as “English” wanted to leave. “British” voters wanted to remain. Voters from lower social
classes with lower levels of education voted to leave. Older baby boomers voted to leave. There was a great divide across
skilled labour. Professionals voted to remain. Lower skilled workers voted to leave. “A revolt against the elite, the wealthy, and
the immigrant.... ‘A class of people are very angry about mass imrmigration policies.” ‘In aggregate mass immigration s great
for the economy... Cheaper costs for business. Great if you're higher income... But if you're a lower skilled worker, there’s
much more compeétition for your job...” (Pr. Simon Hix).

“We’ve been ignoring the negative distributional consequences of mass immigration. .. [Immigration] Leads to pressures on
lower skilled wages... Leads to pressure on local public services. Pressure on schools...doctor’s surgeries. .. local council
housing... and social integration pressures with different languages, different cultures... this had all been ignored...... We need
public polices fo address these diistributional consequences” (Pr. Simon Hix). Immigrants are generally of high participation age,
20-40, and they are generally cheaper. Studies show migrants are entrepreneurial, setting up a small business (taxis, child care,
or stores). In good times, society enjoys cheaper migrant labour. In bad times, displaced locals regret migrant competition.

Tolerance of foreigners has fallen with weak income growth, and poor distributional consequences. Fiscal policy is needed to
alleviate stresses on the system. Fiscal policy is the policy missing.

"Why has monetary policy been ineffective in bringing inflation up to target levels in the US, Europe and Japan? ...monetary
policy effectiveness requires that...at low inflation rates interest rate declines generate fiscal expansion. The persistence of low
inflation and low interest rates is not a surprise when, as has been true in 1act, the low interest rates fail fo generate substantial
fiscal expansion [and thus aggregate demand expansion]." Christopher Sims

3 http://www.lse.ac.uk/website-archive/newsAndMedia/videoAndAudio/channels/publicl ecturesAndEvents/player.aspx?id=3542
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The lucky country. Lucky to be in demand. . .
27. Japan’s population has peaked, Australia’s has not.

Australia fares better than most advanced countries. Because Japan, Million Australian, Million
Australia imports more people. When compared to Japan, the 140 35
glaringly obvious (but often ignored) difference is migration. 0 Japan Population (mn) - -
Figure 27 h|ghl|ghts the differeﬂce. \Japan,s pOpu|atI0n haS Australian Popu|aﬂom (mn) 126mn
peaked. Australia’s population has a long way to grow. 100 @5mn) 25
, - ) o 80 {980 00
The UN’s population division projects the contribution to future 1840 2115mr;
population growth across four demographic factors: fertility, 60 33mn 15
mortality, momentum and migration. “A/ four demographic 0 (400K) 0
components can have a significant impact, positive or negative, Né%%f 1650
on future population growth.” The stark divergence between 20 84nn 5
the oldest nation Japan (figure 28), and the younger nation 0 (8.3mn) 0
Australia (figure 29) is momentum and migration. The US and QQ@EQ@ZQ@ZQ@ZQ@ZQ@ZQ%%%%%ﬁg%%%%%%%&%%%ﬁﬁ
New Zealand (figures 30 and 31) are similar to Australia. SO S R

Source: US census bureau, Thomiinson, Biraben, Durand, Haub, McEvedy

28. Japan’s population has lost fertility and momentum. 29. Australia’s population gains the most in migrants.
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The source of Australia’s migrant flow is important. Figure 32
plots population projections for the world’s two most populous
countries, China and India. India’s population is projected to
outgrow China’s in 2022. The path thereafter is very different.
China’s population, thanks to the one-child policy, peaks much
earlier, and contracts beyond 2030 (though that policy has
recently been relaxed with some immediate effects on the
growth rate). India’s population peaks much later, around
2070, and contracts at a slower pace.

Australia’s proximity to Asia is increasingly important. Australia
has one of the youngest populations because of proximity.
Australia’s economic prospects are better because of
proximity. Being at the end of the Earth was once a hindrance
for economic trade. Australia is now closer to the economic
centre of the world. Because the economic centre of the world
is gravitating towards the greatest populous in the world.

Figure 33. We moved West, now we’re moving East.
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We include the “economic centre of gravity” map from
McKinsey Global Institute (Figure 33). The map works nicely
with our economic team’s own version (Figure 34). Australia
and New Zealand are part of the hottest club on the planet.

Our inner circle has most of the world’s population. Our inner
circle generated most of the world’s economic growth. A
large chunk of global migration flows are born in our inner
circle. The world’s best cricket players, and the hardest rugby
players, are forged in our inner circle.

Our inner circle, is where the cool kids play.

Figure 35 shows the 2010-15 flow of migrants for Australia.
The greatest change in Australian immigration flow has been
the source. Australia now attracts more migrants from East
Asia, South Asia and Africa than Europe. India sends the
largest flow of immigrants, followed closely by China. When
Australians leave, they go to Europe. That flow hasn’t
changed a lot.

Figure 36, shows a time series of immigrants to Australia. The
highlight has been the persistent rise in Indian and Chinese
immigration since the late 1990s. Conversely, the sharp
spikes in UK and Kiwi migrants have largely unwound. Kiwis
are, for the first time in 25 years, leaving Australia.

» GAN

32. India overtakes China in 2020s, and peaks in 2070!
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Figure 34. The benefits of playing in the circle.
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So what’s the attraction? ) ) .
Figure 36. Australia’s largest migrant flows.

Australia is a developed nation, with great beaches, reefs, and

4500

an old English game called cricket (the Kiwis took rugby). Most —India
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slight twang. The education is top notch. There’s a common
love affair with bat and ball. And the legal system is close
enough. Being a Kiwi, | understand the attraction.

Source: ABS

Then there is the Chinese flow. Again, the attraction is clear. Everything is cheaper in Australia. The water is crystal clear. You
can drink it from the tap. The food is fresh. You have to wear sunglasses, because there is no smog to block it out. The quality
of the housing is better, and far cheaper per sgm. And then there’s a little something called English property rights. | buy it, |
actually own it. And | can bequeath it. Aussie apartments make for great safety deposit boxes. Matching the safety deposit
boxes used in Singapore, Canada, New Zealand, and the source of those property rights, the UK. The Aussie apartment could
also be used by children sent here to study hard at university. We know they’re safe. And the children will probably convince
the entire family to move down later. No wonder Chinese developers in Australia ask us for our student visa forecasts.

The third flow of interest is the flightless bird. Kiwis come to Australia in the good times, and return in the relatively bad. | think
the clearest signal of the current weakness in Australia’s labour market, is the exodus of Kiwis. Kiwis are the cheapest, most
mobile part of the Australian workforce. And they don’t all show up in unemployment. Because they go home. For the first time
in 25 years net permanent migration turned to an outflow in 2016. Kiwis are returning home after years of mining boom related
work. The return of the Kiwi miner has induced a sizeable spike in Auckland house prices.

Another persistent flow has been South African. | should know, | married one. The reasons my wife, and her family of +50, left
South Africa for Australia and New Zealand are sad and violent. Again, there is a lot to love about Australia. It’s safe.

Australia’s immigrants are from the power houses of the future. And they will strengthen our ties.

In the 1990s few took China seriously as an Figure 37: share of global GDP in 1990, 2016, and 2030
economic power. China barely made it into the top

ten economic heavyweights. Today, China sits at 1990 2016 2030

number 2, a swift move from number 9 (Figure 37). US US )3  US EE— ) )
By 2030, China will still be number 2, according to 4.2

the IMF. China is Australia’s largest trading partner. o 112 Chita NE— 125 Chia, ES— 161
China is the largest trading partner of 125 countrigs, Gy = 7.1 Japan N 7.4 Inda, 6.2

and China is rebuilding the silk road. By France NN 51 Germany M 48 Japan NN 5.6
comparison, the US is the largest trading partner of Hely 16 France N 36 Germany I 37

just 55 countries. iy — Py oK b 33

There is another relationship, with another country Brazil W 31 India NI 35 France W 3

that deserves more airplay: India. India was not on Russia I 3 Brazi W 3 Brazi W 2.7

the economic map in 1990, but had risen to 7™ China I 27 ey = 26 Canada W 21

behind the UK in 2016, and is forecast to knock off

Germany and Japan by 2030. India needs Careda | 26 Carada J 24 ey 12

resources to feed and house the greatest population

on Earth. Source: IMF, CBA estimates

India will have more people than any other nation in 2022. India will be the third largest economy by 2030. It's a numbers
game, and India has more numbers than any other. When it comes to economic size (and importance), it is no coincidence that
the oldest (most ageing) nations, Japan, Germany and ltaly, are falling in the global rankings. Japan will slip from 2™ to 4,
Germany will slip from 3 to 5™, Italy will slip from 5™ to 10™. France is also ageing, and falling from 4™ to 7. The UK is holding
tight to 6™ position, with strong migration growth (at least up until Brexit).
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Progressive economic policies and a lot of investment are
needed for India to truly succeed. But the potential of India
is enormous. And the rise of China and India (eventually) is
supportive of the Asian region as a whole.

Australia has just been through the greatest mining
investment boom in its history (figure 38). Australia has
developed its largest ever stock of mining resources. And
there are plenty of other holes that can be dug, at the right
price. China’s industrialisation was far greater and faster
than any forecast.

India’s industrialisation may mimic China’s, one day. If
India develops, the emerging nation will demand a great
deal of resources, including coal, iron ore, gold, and LNG.
Mining investment in Australia, figure 33, could easily see
an India induced spike in the 2020s, or 2030s. Developing
nations also demand increasing food, education, and travel
services. Australia is well equipped to leverage these three

» GAN

Figure 38: mining investment as % of Aussie GDP
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industries.

But the connections between Australia and Asia also mean that
migration flows are likely to continue. And that means higher

Figure 39. Australian States real GDP per capita

population growth, higher economic growth and higher interest rates yly% mmm— Real GSP per capita
than other developed nations. Our final Chart, just domestic in nature 5.0 =1 Real GDP growth

so as to eliminate measurement problems and the like, shows that 45

population growth is by far the largest determinant of relative growth a0 | T Aust.

performance amongst the Australian States. a5

Queensland and Western Australia have out-performed over the long 3.0

haul due to their abundance of natural resources. But, for all of the 25

claims made about relative economic performance, and who's leading

the nation, etc, it turns out that the difference in GDP per capita among 2.0 {--B-!-

the four remaining states is negligible. It is the difference in population 15

growth that explains the difference in GDP growth. And it is that 1.0

difference in population that growth that will mean Australia and New 05

Zealand continue to average higher interest rates against the new 0.0 |
normal of low interest rates around the world. NSW TAS  VIC SA QLD WA

Source: CBA, ABS

An attempted summary of what it all means.

“Over the coming decades the ageing of Australia's population and a projected slowing in the rate of population growth are
expected to affect the nation's economic growth. The components of the above decomposition most likely to be affected by the
population changes are average hours worked and the particjpation rate, as people get older and move into part-time work or
out of the labour force.” Australian Bureau of Statistics.

Demographics explain much of the decline in potential GDP growth and real yields.

B We are in the middle of the largest demographic shock ever seen. The surge of the 1970s-and-80s was baby boomer
induced. It can be argues that the decline in growth and interest rates ever since has simply been the result of slowing in
population growth, and ageing in populations. Growth rates, inflation rates and interest rates will all be lower for longer as
our population ages.

B Real rates are likely to remain well below 1% into 2050. Term rates globally will remain in a much lower for longer band. At
least until the baby boomer savings unwinds. Policy makers must consider “alfernative monetary and fiscal policies that are
more likely to succeed in the face of a low natural rate.” John C. Williams
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B There is a lot that can be done to prolong and improve our outlook. “Productivity isn’t everything, but in the long run it is
almost everything.” Paul Krugman. The focus of policymakers, especially governments, must turn to productivity.
Investment in education, technology, and infrastructure are all part of the equation. The investment requires large, long term,
Government policy. The weakness in Governments, or lack of fiscal response is unusual historically. Voters want change.

B "The persistence of low inflation and low interest rates is not a surprise when, as has been true in fact, the low interest rates
fail to generate substantial fiscal expansion.” Chris Sims. We need to invest more. We need to invest for productivity. We
have ample capacity.

B Short of that, voters want inflation. More insular politicians are starting to deliver policies that will limit competition and supply
flexibility, creating an environment where inflation pricing over and above on-going low real interest rates should creep higher.
Our forecasts for higher bond yields reflect expectations for the term premium in the bond market to rise, not for much
change in pricing of terminal policy rates.

B Embrace the ageing. Retiring at 65 doesn’t have to be. Innovative solutions to keep people employed for longer, through
flexibility and technology, are needed to stem the tide. My father was bored out of his mind when he first retired. Now he
heads the North Island Returned Services Association (RSA), and runs around more than he did when he was “working”.
There’s a lot of untapped labour, with ample experience, should we want it.

B Immigration is the fountain of youth. Countries that attract immigrants will fare better than those with closed borders. The
outlook for Australia is better than most because it attracts people, and at this point in time mainly Asians tapped into the
world’s strongest growth story. Relative higher growth in population points to on-going relative higher interest rates.

B Our tolerance for mass immigration is fading, however. The anti-immigration vote is potentially damaging for potential growth
rates. We must learn from the experiences of others. Brexit may or may not be a mistake, but it is worth learning from.
Professor Simon Hix’s comments on the negative distributional consequences of mass immigration are critical. We don’t
want to ignore those disrupted by immigration. And we must not allow pressures to overwhelm public housing and services.
All points well beyond the scope of this note.
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The provision of this document to any person in the Hong Kong does not constitute an offer of securities to that person or an invitation to that person to acquire, apply, or subscribe, for the issue of, or purchase,
securities unless the recipient is a person to whom an offer of securities may be made in Hong Kong without the need for a prospectus under section 2 and the Seventeenth Schedule of the Companies Ordinance
(Cap. 32 of the Laws of Hong Kong) (“Companies Ordinance”) pursuant to the exemptions for offers in respect of which the minimum consideration payable by any person is not less than HK$500,000 or its
equivalent in another currency. Neither this document nor any part of it is, and under no circumstances are they to be construed as, a prospectus (as defined in the Companies Ordinance) or an advertisement of
securities in Hong Kong. The products have not been, nor will they be, qualified for sale to the public under applicable Hong Kong securities laws except on a basis that is exempt from the prospectus requirements
of those securities laws.

Minimum Investment Amount for Hong Kong Investors: HK$500,000
In New Zealand The information contained in this document is made available in New Zealand only for persons who are wholesale investors as defined in the Financial Markets Conduct Regulations 2014.

In the USA for products other than Equities:

The Bank is authorized to maintain a Federal branch by the Office of the Comptroller of the Currency.

This document is made available for informational purposes only. The products described herein are not available to retail investors. NONE OF THE PRODUCTS DESCRIBED ARE DEPOSITS THAT ARE COVERED
BY FDIC INSURANCE.

This product is not suitable for investment by counterparties that are not “eligible contract participants” as defined in the U.S. Commodity Exchange Act (“CEA”) and the regulations adopted thereunder; or (i)
entities that have any investors who are not “eligible contract participants.” Each hedge fund or other investment vehicle that purchases the products must be operated by a registered commodity pool operator as
defined under the CEA and the regulations adopted thereunder or a person who has qualified as being exempt from such registration requirement. CBA cannot execute swaps with any US person unless our
counterparty has adhered to the ISDA Dodd Frank protocol.

This report was prepared, approved and published by Global Markets Research, a division of Commonwealth Bank of Australia ABN 48 123 123 124 AFSL 234945 (the “Bank”) and is distributed in the United
States by the Bank’s New York Branch and its Houston Representative Office. If you would like to speak to someone regarding securities related products, please contact Commonwealth Australia Securities LLC
(the “U.S. Broker—Dealer”), a broker—dealer registered under the U.S. Securities Exchange Act of 1934 (the “Exchange Act”) and a member of the Financial Industry Regulatory Authority (“FINRA”) at 1 (212) 336-
7737. The information contained herein is not intended to be an exhaustive discussion of the strategies or concepts mentioned herein or tax or legal advice. Investments and strategies are discussed in this report
only in general terms and not with respect to any particular security or securities transaction, and any specific investments may entail significant risks including exchange rate risk, interest rate risk, credit risk and
prepayment risk among others. There also may be risks relating to lack of liquidity, volatility of returns and lack of certain valuation and pricing information. International investing entails risks that may be presented
by economic uncertainties of foreign countries as well as the risk of currency fluctuations. Investors interested in the strategies or concepts described in this report should consult their tax, legal or other adviser,
as appropriate. This report is not intended to provide information on specific securities. The Bank’s New York Branch and its Houston Representative Office provides its clients access to various products and
services available through the Bank and its affiliates.

In the United States, U.S. brokerage products and services are provided solely by or through the U.S. Broker-Dealer. The U.S. Broker-Dealer is a wholly-owned, but non-guaranteed, subsidiary of the Bank,
organized under the laws of the State of Delaware, U.S., with limited liability. The U.S. Broker-Dealer is not authorized to engage in the underwriting of securities and does not make markets or otherwise engage
in any trading in the securities of the subject companies described in our research reports.

Notice of Negative Consent to Qualified Institutional Buyer to Receive Institutional Debt Research

The Financial Industry Regulatory Authority (“FINRA”) adopted Rule 2242 “Debt Research Analysts and Debt Research Reports” to address conflicts of interest relating to the publication and distribution of debt

research reports. Rule 2242(j) exempts debt research distributed solely to eligible institutional investors (“Institutional Debt Research”) from most of the Rule’s provisions regarding supervision, coverage

determinations, budget and compensation determinations and all of the disclosure requirements applicable to debt research reports distributed to retail investors.

This notice serves to inform you of Commonwealth Australia Securities LLC (“CAS”) intent to distribute Institutional Debt Research to you while relying on the exemption provided under FINRA Rule 2242. You have

separately certified that:

l. You are, or you are authorized to act on behalf of, a Qualified Institutional Buyer (“QIB”), as defined under Rule 144A of the Securities Act of 1933.

II. You: (1) are capable of evaluating investment risks independently, both in general and with regard to particular transactions and investment strategies involving a security or securities (including a
debt security or debt securities); and (2) are exercising independent judgment in evaluating the recommendations of CAS, pursuant to FINRA Rule 2111,

III. You agree to promptly advise CAS if any of the representations or warranties referred to in this notice ceases to be true. Based on the aforementioned certifications by you, CAS is permitted to provide
Institutional Debt Research to you under the exemptions provided by FINRA 2242(j). Unless notified by you in writing to the contrary prior to your receipt of our Institutional Debt Research, we will
consider you to have given your consent to the receipt of such Institutional Debt Research.
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All Investors:

All investors: Analyst Certification and Disclaimer: Each research analyst, primarily responsible for the content of this research report, in whole or in part, certifies that with respect to each security or issuer that
the analyst covered in this report: (1) all of the views expressed accurately reflect his or her personal views about those securities or issuers; and (2) no part of his or her compensation was, is, or will be, directly
or indirectly, related to the specific recommendations or views expressed by that research analyst in the report. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel,
sales personnel and other constituencies for the purpose of gathering, synthesizing, and interpreting market information. Directors or employees of the Group may serve or may have served as officers or directors
of the subject company of this report. The compensation of analysts who prepared this report is determined exclusively by research management and senior management (not including investment banking).

Unless agreed separately, we do not charge any fees for any information provided in this presentation. You may be charged fees in relation to the financial products or other services the Bank provides, these are
set out in the relevant Financial Services Guide (FSG) and relevant Product Disclosure Statements (PDS). Our employees receive a salary and do not receive any commissions or fees. However, they may be eligible
for a bonus payment from us based on a number of factors relating to their overall performance during the year. These factors include the level of revenue they generate, meeting client service standards and
reaching individual sales portfolio targets. Our employees may also receive benefits such as tickets to sporting and cultural events, corporate promotional merchandise and other similar benefits. If you have a
complaint, the Bank’s dispute resolution process can be accessed in Australia on phone number 132221 or internationally 61 2 98417000.

The Group will from time to time have long or short positions in, and buy or sell, the securities or derivatives, if any, referred to in this research report. The Group may also engage in transactions in a manner
inconsistent with the recommendations, if any, in this research report.

Unless otherwise noted, all data is sourced from Australian Bureau of Statistics material (www.abs.gov.au).
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