Deutsche Bank

Research /

o Surateay ggtg ber 2019
tember
Long-Term Asset e
Return Study
The History and Future of Debt
Strategist

+44-20-754-72943

Craig Nicol
Strategist
+44-20-754-57601

Nick Burns
Strategist
+44-20-754-71970

Quinn Brody
Macro Strategist
+1-212-250-0275

Henry Allen
Research Analyst
+44-20-754-11149

Deutsche Bank AG/London Distributed on: 23/09/2019 15:39:12 GMT
DISCLOSURES AND ANALYST CERTIFICATIONS ARE LOCATED IN APPENDIX 1. MCI (P) 066/04/2019.


mailto:jim.reid@db.com
mailto:craig.nicol@db.com
mailto:nick.burns@db.com
mailto:quinn.brody@db.com
mailto:henry-f.allen@db.com

23 September 2019
Long-Term Asset Return Study

Table Of Contents

Editorial ... oo 3
Fascinating StatsonaPage.........c.ccoeiiiiiiiiiiiiic e, 4
Executive SUMMaAry........cccooviiiiiieieeeeee e 5
LT ReturnsonaPage.......ccooeiiiiiiiiiiieiiiiceeeeeee e, 13
A Modern World Awash in Debt............oooiiiiiiiiinnn . 14
Developed market (DM) debt hiStory........oooiiiiiiiiiiiiiiiiieeee e 15
Emerging market (EM) debt hiStory........cuueiiiiiiiiii e 17
China debt groWh .....cooo i 18
The History of Government Debt.............coooviiiiiiiiiinnenns 20
UK government debt as a case study ..........ccooiiiiiiiiiiiiiiieiiiee e 21
How debt de-levering occurred in the past and why it is unlikely ................... 25
Post-WWII UK and global de-1evering............cccccciiiiiiiiiiiiiiiiiiieeceeeeeeee e 26
The Future of Debt... ..o, 31
Debt sUStAINADIlITY ...cvvveeieeeiiee e 33
Central bank holdings of governments will likely need to continue................. 36
How Policy Will Change over the Next Decade................. 40
Helicopter money and/or MMT - the next big policy shift?...........cccccccccciii. 45
What are the risks to such a new policy era?.........cccccieeiieeeieeeiiiiiieeeei, 52
Evolution of Government bond holders over time and why it matters............. 53
Investment Implications............ccooviiiiiiiiiiii e 58
Historical Asset Returns..........cooovviiiiiiiiiiieice e 61
LT Asset Returns in Charts.........ccccoeeviiiiiiiiiiiiicciee e 73
International equity return Charts.............cccooooiiiiiiiiciccce e, 73
International 10 year government bond return charts.........ccccoociieeiiiiieienns 74
International equity minus bond returns..............ceeiieeiiieiiiii 76

Page 2

Deutsche Bank AG/London



23 September 2019
Long-Term Asset Return Study

Editorial

Common wisdom suggests that the prudent upper threshold for government debt/
GDP is in the range of 70-90% for high-income countries, 50-70% for euro area
countries and 30-50% for the EM complex. Evidence has suggested that growth
slows past these thresholds and thus risks creating an unsustainable and negative
debt/GDP cycle.

Today, many countries are above these levels, with the globe seeing the highest
peacetime debtin history, and yet until recently hardly a week went by without fresh
record lows in bond yields. The other unusual part of this cycle is that although
aggregate government debt/GDP has soared since the GFC, if you assume that the
post-GFC accumulated central bank holdings never get repaid, then most govern-
ments have actually de-levered over the last decade. Do we have to rethink our view
on debt sustainability or is this a big bubble?

Much depends on the future interaction between governments and central banks.
In a world of stubbornly low growth and low inflation, and with populist govern-
ments increasingly looking at reversing prior fiscal consolidation/austerity, eventu-
ally the temptation to use negative/ultra-low rates to borrow to spend will prove too
tempting. Indeed, at current yields, Germany could move from a surplus of ¢1.5-2%
to adeficit of roughly the same magnitude and still keep debt/GDP constant over the
next several years. Thiswon't be easy inreality, and it's worth remembering that the
German word for debt is "Schuld", the same as the word for guilt.

The multi-trillion dollar question is whether governments can successfully and con-
sistently issue the holy grail of funding — zero-coupon perpetual bonds. If they can
do that, spend the money, and central banks buy the bonds, then that is pure heli-
copter money. We're actually not a million miles away from this. It feels like central
banks have given governments the keys to the helicopter in helping yields fall to
current levels, but governments have yet to fully embrace the spending power that
this may offer them. It may take the next recession to encourage the move.

Ironically, the biggestrisk to a plan to borrow atlow/negative rates to facilitate fiscal
spending might be thatitis actually successful. If inflation is generated (as it should
be with such policies), then the bonds that are still 'free float' may be much more
vulnerable than they are today, when markets don't believe inflation is possible and
total returns are still being made by buying negative-yielding bonds. At this point,
if such polices are to be maintained, we may need even more central bank buying
of government bonds to keep yields down.

The key to a sustainable debt environment over the next decade(s) will be about
keeping nominal yields well below nominal GDP. As such, financial repression and
aggressive central bank purchases might still be in the early stages. The big differ-
ence - relative to the last decade — will likely be that governments start spending the
"free" money that central banks have served up. Infrastructure (tech led) and green
investment may give even the most prudent of countries the political cover to
spend.

So higher debt, higher inflation, higher nominal GDP, higher yields, and higher cen-
tral bank balance sheets. Bondholders beware!

Deutsche Bank AG/London
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Fascinating Stats on a Page

Page 4

Total global debt/GDP stood at319%in Q1 2019, up from 225%in Q1 1999,
an increase of 94 percentage points over two decades.

Despite this rise in global debt, a near-record $15tn of debt now has a
negative yield, which is 25% of the total. About 40% of government debt
has a negative yield.

Financial repression is alive and well. In a comprehensive sample of 32 of
the largest DM countries, only four currently have 10yr yields above
nominal GDP. Italy is still one of those four despite a major yield rally in the
months before publication.

Supporting the above, median G7 real govt yields averaged 4.05% in the
nineteenth century, 1.48%in the twentieth, and 1.36% in the twenty-firstso
far but have collapsed to zero since mid-2012. Negative real yields (which
we currently have across the board) are relatively rare through history.

The UK has the longest global series of govt debt data. From 1689 for nearly
three centuries, the UK ran a primary deficit only during wartime periods
and their immediate aftermath. It wasn’t until 1981 that the central
government ran a primary deficit in peacetime. What is today considered
normal across the globe is in fact historically unusual.

The UK also shows that it is possible for governments to sustain high debt
levels for many decades. In 1822 and 1946, the UK's national debt/GDP
peaked at 194% and 259%, respectively. Indeed, after WWII many
countries had debt/GDP well above 100%.

The scale of deleveraging globally between 1945 and 1980 was massive. By
a variety of means, the national debts of the UK, France, Japan, Australia
and Canada all fell by over 100 percentage points.

During this period, real bond returns in developed markets were heavily
negative. Between 1946 and 1980, they were -47% in the US, -68% in the
UK, -82% in France and -87% in Japan.

Projections of future debt depend massively on assumptions of future
interest rates. If current yields are maintained for years, it brings a totally
different dynamic to debt sustainability. In the US, the CBO forecast that
debt/GDP will rise to 144% in 2049. However, with interest rates just one
percentage point lower than their LT assumptions, debt rises to just 107%
and will be unchanged if Treasuries tend towards and stay at zero.

In Germany, where debt is falling, the government could afford to turn a
budget surplus of 1.5-2% into a deficit of the same magnitude and still see
debt/GDP stable.

The Federal Reserve, ECB and BoJ balance sheets now stand at 18%, 40%
and 102% of GDP, respectively. They hold 13%, 28% and 46% of total
government debt in their domestic markets.

Foreign holders of global government debt as a percentage of total
holdings shot up from c¢.5% in 1975 to over 45% since 2008. This has
subsequently plateaued and if globalisation is under threat, there may be
lessreservestoinvestinglobalbonds. To keepyieldslow, central banks may
have to buy even more.

Deutsche Bank AG/London
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Executive Summary

This is a simplified summary of the overall report with many of the key graphs from
the piece included.

In total the world has $246.5 trillion of debt, up from around $172 trillion on the eve
of the GFC and ‘only’ $84 trillion at the start of this century. Over the same three
periods, global debt/GDP has grown from 228% (2000) to 300% (2009) and then to
319% in 2019.

Figure 1: Total global debt/GDP (%)
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Source : IIF Global Debt Monitor Database |

Total global debt/GDP (including non-government debt) has never been higher, but
we have seen many governments carry higher debt/GDP in the past than current
levels, although only around war times. Over the last few years, however, we've

seen the highest peacetime levels of debt for much of the developed world.

Figure 2: Median DM Debt/GDP (12-country sample)

Figure 3: UK National Debt (% of nominal GDP), 1700-
2016

140 - Russo- 300 4 American French
Japanese Great wwil Revolutionary Revolutionary and WWII
120 A War Depression Global 250 4 Wars Napoleonic Wars
100 A Financial War of the /
WWI Crisis 200 4 Austrian
80 - Succession Global
150 - Financial
60 4 Crisis
40 4 100 -
Third Italian
20 1 war of 50
+—
0 Inc'iepe'nden'ce — — T — T T 0 Succession
D O H H O O O H OO H O H H H NN . NN N
©° N QN N I PPN R D O O O O O OO OO L0 O DS
NN N S S RS S SO I IR ARG AR AN Q N A0 DY O W 00 D O > ©° 20 O
N AD A9 R R N2 N RN NN N NN g R \/\"1' RGN R \q;L FEF S \q‘L G F S

Source : Deutsche Bank, GFD |

Source : Deutsche Bank, Bank of England: A millennium of macroeconomic data for the UK

The problem in the modern era is that government debt is more structural than it
was in the past, when it almost exclusively financed wartime ambitions. Outside of
conflicts, governments ran balanced budgets. In most countries around the world,
revenues have struggled to keep up with spendingina post WW]I great society/wel-
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fare state movement where democracies became more prevalent and a far wider
number of voters set the priorities. The debt floodgates opened afterthe 1971 aban-
donment of the gold-based Bretton Woods system, and compound deficits have
been the norm since. At the start of this period, overall global debt levels were
around all-time lows and governments had a 'free debtlunch' untilthe GFC changed
the landscape. Over the same period, private sector debt has also gone from low
levels to record highs. So we are now in uncharted territory with unconventional
policy to support high debt levels becoming increasingly normal.

The main ways to de-lever through history have been to a) default, b) run large pri-
mary surpluses for extended periods, c) keep real yields negative or d) ensure nomi-
nal yields are well below nominal GDP. In general, it's been a combination of the
above. In the current era, the first two seem completely unpalatable for the way we
live and invest. Given how much debt there is and how systemic it seems to be, the
authorities' desire to see wide-scale debt restructuring seems minimal at this point.
The fear would be that allowing restructuring in one over-indebted entity could cre-
ate fears of a domino impact elsewhere. Debt is viewed as too systemic to our eco-
nomic system. It's not clear that this will change as debt piles get higher.

20 -

10

i Mnmmmm

Figure 4: Large structural primary surpluses were a main deleveraging weapon in the past but are much more difficult to
sustain in most modern democracies - UK Central Government Primary Surplus (% of GDP)
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Maintaining high primary surpluses for a prolonged period seems like a solution
more appropriate through history than for today. Such a policy was mostly used in
periods when democracy wasn’t as strong as it is today or when the pressures to
have a welfare state or big society weren't so prevalent. ltaly isa modern-day excep-
tion, but three decades of near-continuous primary surpluses have contributed to
alack of investment in the economy, weak growth, still-rising debt, and persistent
political instability culminating in the recent populist movements.

The biggest and most successful global deleveraging through history occurred

between 1945 and 1980, when yields could be set significantly below nominal GDP.
Real yields weren't consistently negative but saw periods where they were.

Page 6
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Figure 5: Global nominal yields-nominal GDP growth (15
Country Median, %)

Figure 6: Global Real yields (15 country median, %)

22 Median NY-NGDP 5 Year Rolling Average 15 4 Median Real Yield
20 10 -
15
10 5
5 1 h‘ l/};“hrb ’ . l
TR s ;
-10 " 5
-15
-20 -10 A
18001820 1840 1860 1880 19001920 1940 1960 19802000 1805 1825 1845 1865 1885 1905 1925 1945 1965 1985 2005

Source : Deutsche Bank, GFD Source : Deutsche Bank, GFD
Note: Real yields based on 5-year average inflation subtracted from nominal yields

Fastforwardtothe presentdayand welook like we've recently entered anotherlong
period in which yields will artificially be kept well below nominal GDP. In our sample
ofthelargest32 DM countries, only four currently have 10yryields above NGDP. The
problem in sustainably recreating such a scenario today is that the post-WWII era
saw much higher levels of GDP growth due to favourable demographics, post-war
reconstruction, and high productivity growth. It will be nearly impossible to manu-
facture a repeat of such an outcome. We will only get closer to it with significant
‘artificial' fiscal and central bank interventions. Whether such central bank money
printing ever gets repaid or is simply inflated away is open to debate. Already since
the GFC, governmentdebt has effectively declined in many countries if you assume
QE is never repaid. But by their aggressive actions over the last decade, central
banks have effectively trapped themselves into continually intervening in govern-
ment bond markets. They're arguably beyond the point of no return. If the negative
gap between governmentyields and nominal GDPis lost, then the global debt pyra-
mid is on very shaky ground.

Deutsche Bank AG/London Page 7
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Figure 7: Government and adjusted (minus public sector QE) government debt to GDP (%)
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For now, with average funding costs so low and poised to go lower still if current
yields are maintained, central banks have effectively invited governments to experi-
ment with more unconventional policies. A world of helicopter money where cen-
tral banks finance government spending to stimulate growth (nominal or real)

seems inevitable over the medium to longer term.

Figure 8: Average proxy funding costs (10y rolling average of 10 yr yields) as % of GDP
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If yields can be suppressed for a long period, then debt ratios could grow at a much
milder rate than official independent central-case scenarios. Even the high-spend-
ing US could stabilise debt if yields tended towards zero.

Figure 9: US Debt/GDP Forecast Figure 10:UK Debt/GDP Forecast
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Source : Deutsche Bank, CBO | Source : Deutsche Bank, CBO

Interestingly, the level that yields need to be below nominal GDP to stabilise debtin
the US is not that extreme relative to history. For the UK, yields start to get to the
more extreme end of the historical range once you get past the next 20 years on
currentassumptions. The further out you go, the more demographics become very
challenging for debt sustainability across all parts of the globe. The big problem
with this financial-repression scenariois that unless nominal GDPisincreased from
current low levels, negative/ultra-low rates would need to be locked in for a very
long period, which may be counterproductive in other ways. The best chance of
successful debt/economic management is NGDP staying notably higher than
yields, but with both at higher levels than at present. Inflation might be the easier
route than real GDP growth to achieve this, even if less desirable.

Figure 11:US nominal yields - NGDP Figure 12:UK nominal yields and NGDP
40 ——US NY - NGDP 40 ——UK NY - NGDP
30 ~——— CBO Forecast 30 ~——OBR Forecast
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Source : Deutsche Bank, GFD, CBO | Source : Deutsche Bank, GFD, OBR

Using future yield/funding assumptions, even Germany could see a 3-4% swing
from surplus to deficit and still see debt/GDP remain constant. Whilst there is little
political will for such a reversal, it's an illustration of what's possible with funding
so attractive versus even historically low growth.

Deutsche Bank AG/London Page 9
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Figure 13: Under expected funding rate assumptions, Germany could see fiscal
deficits of around €60 billion now or 1.5pp of GDP per year for the next several
years, and it still would not result in a higher debt level
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The multi-trillion dollar question is, can governments get away with keeping yields
so low relative to activity? In their favour is the rapid increase over the last couple
of decades in the non-price-sensitive holders of government bonds. As well as
domestic central banks, the foreign sector owns an increasing amount of bonds.
Much of this is due to the huge accumulation of reserves around the world, espe-
cially from EM countries. If globalisation falters, though, domestic central banks
may have to intervene even more in the future to offset declining reserve flows.

Figure 14: Holdings of government debt over time Figure 15: The foreign sector and domestic central banks
own the vast majority of DM public debt.. Is foreign
demand at risk if globalisation reverses?
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Even with more price-insensitive holders than ever before, another big risk to any
positive repeat of the 1945-80 period is what happensif and when policy makers are
actually successful and generate inflation. At the moment, those investors have
been kept onside by extraordinary recent fixed income returns. Even since yields
went negative, total returns have remained strong as investors have been able to
sell to people who think yields will go even deeper into negative territory or that
we're in for semi-permanent global 'Japanification'. So economic success and a
free-float bondholder rebellion might be the biggest risk to this policy avenue over
the next decade or so. Don't forget the huge private sector debt pile if this scenario
occurs. To maintain debt sustainability and control the rise in yields when fiscal
spendingincreases, central bank holdings of governmentbonds (and private sector

Page 10
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bonds) will likely need to climb ever higher in the years ahead.

Figure 16: Total returns of Bunds, Eur Govs and JGBs since 2007

180 - <— Bunds <0%
170 -
160 4
150 4
140 -
130 -
120 -
110 1

100 doa o™ JGBs <0% —»
90 r . T T T T T
2007 2009 2011 2013 2015 2017 2019

Bunds

All Eur Japan

Source : Deutsche Bank, BotfAML/ICE |

If central bankers and governments are able to replicate some of the successes of
the 1945-1980 period, there will be one big loser — bond holders. Real wealth was
destroyed in this period for those invested in government bonds. Commodities
could be the best future performer relative to their usual levels of return if past is
prologue. Demand for alternative currencies (e.g. crypto) would clearly rise if this
scenario plays out.

Figure 17: Asset returns, 1946-1980 - real government bond holding period returns (left), real US asset annualised returns
(middle), real US asset annualised returns vs. long-term averages (right)
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To conclude, whether it's due to unfavourable demographics, unfunded liabilities,
democracies unable to spend less than they tax or weak productivity/economic
growth, it seems inevitable that government debt will continue to grow in the years
ahead. Atnormalisedinterestrates, it would likely be just a matter of time before we
saw a huge global debt crisis.

With yields close to zero or in negative territory across the majority of the globe, it's
possible to comfortably run much higher levels of debt than past textbooks would
have suggested and reduce the scale of its accumulation. With funding so easy and
populism so high, the temptation will build amongst politicians towards helicopter-
money policies and what amounts to even more debt. Zero-percent perpetuals do
not seem too far away.

Deutsche Bank AG/London Page 11
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In general, though, it feels like an environment in which issuers of debt should try
to fix in ultra-low, ultra-long funding, and investors — where possible — should avoid
buying it.

Is that a sustainable equilibrium?

Page 12 Deutsche Bank AG/London
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LT Returns on a Page

Bullets summarising the data-heavy back section of this report.

In the US, over the last 100 years (since end 1919), where we have data for
the widest selection of assets, equities have outperformed 10yr and 30yr
governments by just over +4.5% p.a., corporates by +3.6% p.a. and T-bills
(cash proxy) by +6.4% p.a. They have also outperformed gold by 5.5% p.a.,
oil by 7.5%, and US housing (prices only) by 6.1% p.a.

In real terms, over the past 100 years, commodities have generally seen
negative returns. Only gold (+1.7% p.a.) and copper (+0.03% p.a.) have
seen positive real returns with the overall commodity index providing -1.3%
p.a. While housing ex-rents (+1.1% p.a.) real returns have been positive,
they look underwhelming compared to equities (+7.3% p.a.), 10yr
Treasuries (+2.5% p.a.) and corporate bonds (+3.5% p.a.). Over recent
years, assets like residential housing (to live in) and commodities have been
used as a portfolio alternative to equities/bonds. History suggests that this
strategy is unlikely to produce superior long-run results.

Since 1800, US equities have had only two negative decades in nominal
terms: the 1930s (-0.5% p.a.) and the 2000s (-0.9%). There have been three
inreal terms (1910s:-2.8%, 1970s:-1.5%, 2000s: -3.4%). In nominal terms,
three of the five best decades for equities since 1800 have occurred in the
last four decades (including the current decade). However, this period also
included the worst decade (the 2000s).

10yr Treasuries and corporate bonds have never seen a negative-return
decade in nominal terms, but six of the 12 decades since 1900 have seen a
negative real return from Treasuries, including four successive decades
from the 1940s. The last four decades have seen remarkable positive real
returns for bonds — although with each decade we have seen these
annualized returns decline — and as we have highlighted in this note, we
can't help thinking that we're setting ourselves up for a return to a few
negative-real-return decades ahead in bonds as we venture towards 2050.

Internationally, there is a survivor bias in fixed income. The majority of the
analysed countries with data back to 1900 have provided positive real
returns, but there are some notable exceptions; France (-1.2% p.a.), Italy
(-1.8% p.a.) and Japan (-0.6% p.a.) all saw negative real returns. Germany
would be the worst if we had reliable data for the hyperinflation era. This
shows that negative real returns in bonds are easily possible over even very
long periods—and once they occur, they canbeirreversible. With debtlevels
so high and yields so low, such an outcome looks likely in the future for a
number of countries.

Since the Euro was introduced (1999), there is little doubt that real equity
returns in Europe have been relatively disappointing. Compared to the US
and UK (+4.0% and +3.3% p.a. real adjusted, respectively) only Austria and
France have outperformed, with the remainder of the Eurozone countriesin
ouranalysis underperforming the UKin real terms. Portugal (-0.6% p.a.) has
failed to provide positive real returns, while Italy and Spain have seen real
returns of less than +1% and Ireland has mustered only +1.3% annualised
real return — worrying stats for supporters of the Euro.

Deutsche Bank AG/London
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A Modern World Awash In
Debt

It's fair to say the world is awash in debt. In total the world has $246.5 trillion of debt,
up from around $172 trillion on the eve of the GFC and ‘only’ $84 trillion at the start
ofthis century. Overthe same three periods, global debt/GDP has grown from 228%
(2000) to 300% (2009) and then to 319% in 2019.

Figure 18: Total global debt/GDP (%)
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Source : Global debt monitor database |

If global debt/GDP had remained constant since 2000, we would have $66.8 trillion
less debt in the world today, equivalent to 3.3 times the annual output of the US
economy, or5.0times that of China, 13.4 times forJapan, 16.7 times that of Germa-
ny, 23.6 for the UK, 24.0 for France, or 32.3 times for Italy.

This most comprehensive data series for total global debt/ GDP goes back only to
1999. The main problem with compiling a longer-term series is that non-govern-
ment debt data is hard to source before the last few decades. As you'll see shortly,
we have data on government debt that goes back more than a century fora number
of countries — but non-government is difficult to collate historically. So to get the
fullest picture and breakdown of total global debt (public and private), we focus on
the post-WWII period for this introductory chapter.

We show debt by different groupings (G7, DM and EM) and calculate non-weighted
medians and averages as well as GDP-weighted levels. GDP-weighted numbers
can biasthe datatowards very large countries, so medians/averages can betterrep-
resentthe generaltrends. Conducting this exercise across the globeis tricky as data
starts from different points in history depending on the individual country, so we
blend the data in from the availability date. There is also a data-definition issue for
both the public and private sector, which means we make some compromises to
ensure consistency of data over the sample period. So the following graphs in this
section slightly understate global debt, but the series are consistent and therefore
show the growth over time on a like-for-like basis. More details are in the sidenote.

Page 14

For public debt the "general” government
series includes fewer countries than the
"central” series (68 countries versus 138)
and is a less complete time series (2430
country-years versus 6392). However,
"general” has two advantages: 1) it has
data for China public debt, and 2) each
country's debt is arguably more complete,
since general government is a broader
category than central government. These
numbers are more consistent with the
widely stated numbers for government
debt/GDP. So we use "general”. For private
debt we use "total debt and securities" as
this data stretches back to the 1950s for
some of the larger countries. There is a
slightly larger private debt series for all
countries that includes other debt, but this
begins only in 1999 and thus doesn't allow
a deep historical dive into the trends.
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Developed market (DM) debt history

Figures Figure 19 and Figure 20 look at G7 and DM total debt to GDP and show that
however you collate the data, debt has been on an upward march since the data
starts in 1950. There is some evidence, though, to suggest that debt levels were
broadly constant to GDP through much of the 1950s to the end of the 1970s. So the
largest rise in overall debt levels has come since the 1980s.

Figure 19: G7 total debt (% GDP) Figure 20: DM total debt (% GDP)
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For government debt, it's a different profile as post-1950, debt/GDP declined into
thelate 1970s but has been rising since, especially following the GFC. We'll discuss
this post-WWII trend at length in the next section. For the DM series, the lower
median and average numbers show that small countries have generally seen less
of a debt buildup than the largest ones. This probably reflects investor tolerance as
much as anything else. The larger the country, the greater its credibility (rightly or
wrongly) and ability to borrow on the international stage. Smaller countries would
likely be more limited.

Figure 21: G7 public debt (% GDP) | Figure 22: DM public debt (%GDP)
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At a global level, the US, Japan and China make up around half of the total govern-
ment debt/GDP by weighting as can be seen in Figure 23 .
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Figure 23: The US, Japan and China account for roughly half of all general public
debt (% GDP)
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For private debt, the rise in debt has been much more consistent since the 1950s as
credit availability across more and more sectors of more and more countries
became increasingly prevalent.

Figure 24: G7 private debt (% GDP) Figure 25: DM private debt (% GDP)

180 - 250 -

——— GDP-weighted Private debt DM
160 4 -
—~—

140 - 200 - Median Private debt DM

120 4 150 Average Private debt DM /::
100 4 1

80 -

60 - —— GDP-weighted Private debt G7 100 1

40 17 Median Private debt G7 50 _/\/'

20 A Average Private debt G7

0 0

1950 1957 1964 1971 1978 1985 1992 1999 2006 2013 1950 1957 1964 1971 1978 1985 1992 1999 2006 2013

Source : Deutsche Bank, IMF | Source : Deutsche Bank, IMF

At a global level, Figures Figure 24 and Figure 25 above exhaust our database of
non-governmentdebt. To give this a wider context, Figure 26 shows the entire stock
of debt for the US back to 1929. This is the only country for which we have private
debt data for before 1950.

The data shows that we have seen high levels of non-government debt before, but
the sharp rise in the debt/GDP ratio for the 1930s is slightly misleading as it was
predominantly caused by GDP collapsing in the Great Depression rather than an
increase in borrowings. There was actually a reduction in debt over the period due
to default levels inevitably rising during this period. As nominal GDP recovered by
the late 1930s, the non-government debt/GDP ratio was slightly lower than where
it was at the start of the decade.
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Figure 26: US debt to GDP by sector
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In aggregate, global private sector debt/GDP has stabilised since the GFC, albeit at
historically high levels. Much of the attention in this cycle has been focused on the
rise in public sector debt, but the reality is that the private sector remains heavily
indebted. This may have implications for the future of public sector debt both in
terms of yield levels needed to sustain the total global debt pile and in terms of the
risks governments face. In subsequent crises, will governments need to stretch
their balance sheets even further than official estimates expect in order to absorb
private sector debtthatis vulnerable to default? Although most of this report focus-
es on public sector debt due to its long history, we shouldn'tlose sight of the record
levels of private sector debt and the associated implications.

Emerging market (EM) debt history

The aggregated EM story is more complicated as the availability of data is patchier.
EM also consists of many very small countriesin GDP terms, so one has to be careful
when representing the data.

Figure 27: EM public, private and total debt (% GDP)

100 1 ——GDP-weighted Public debt EM 140 1 ——— GDP-weighted Private debt EM
90 A Median Public debt EM 120 4 Median Private debt EM
80 Average Public debt EM R Average Private debt EM
70 4 /. 100 -
60 4 80
50 1
40 4 V. 60 A

30 A 40 A
20 A
10 - 20 1

0

180 ~
160 1
140 A
120 A
100 A
80 A
60 A
40 A
20 A

0

= GDP-weighted Total (public + private) EM

Median Total (public + private) EM
Average Total (public + private) EM

/\/V A\/’ \/Jf
F\\//

=N\

1950 1958 1966 1974 1982 1990 1998 2006 2014 1950 1958 1966 1974 1982 1990 1998 2006 2014

Source : Deutsche Bank, IMF

1950 1958 1966 1974 1982 1990 1998 2006 2014

EM public debt exploded in the 1970s through the late 1980s/early 1990s as wide-
spread DM lending occurred after the collapse of the Bretton Woods system. Capi-
tal controls were increasingly abolished, allowing massive growth in cross-border
lending. Rising oil prices reinforced this by attracting lenders. This excess and
unsustainable lending, alongside bad domestic EM economic management, led to
widespread defaults (especially in LatAm), which reduced debt/GDP. We had
another EM debt boom/bust period in the late 1990s with the Asian debt crisis, but
thereafter reformed economic managementand strong EM growth led to a general
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government debt deleveraging through the immediate post-GFC period. Since
then, debt/GDP has been on the way back up as countries respond to the new global
economic realities (as with their DM cousins) and China starts to become a global
force — and a sizeable accumulator of debt.

Indeed, the private debt numbers in GDP-weighted terms are heavily distorted by
China’semergence from a poor country to the second-largesteconomy in the world
as well as its voracious appetite post-GFC for private debt. Private debt/GDP else-
where in EM has climbed much more steadily over the whole period, even if there
has been some acceleration in the ratio after the late 1990s. This trend can be seen
more clearly in Figure 28 below.

Figure 28: EM ex-China public, private and total debt (% GDP)
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China debt growth

China has been a substantial marginal debt contributor to the global debt pie since
the GFC, especially in the private sector ( Figure 29 ). Figure 30 shows the global
private debt/GDP series split by country and GDP-weighted. As growth slowed dur-
ing the GFC, China opened the spigots to try to prop up global demand while the
RoW recovered. This was probably meant to be a temporary phenomenon, but DM
growth struggled to return to its pre-crisis levels and it was difficult for China to
reverse course. This has led to the private debt/GDP ratio rising from ¢.105%in 2008
to 207% in 2018. Without China, global private sector debt would have dropped
notably since the GFC. However, would global GDP growth have been much slower
without it?

Figure 29: China private debt-to-GDP

Figure 30: The US, Japan and China are by far the biggest

sources of GDP-weighted private debt
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Figure 31 shows this debtaccumulation against some countries thathave previous-
ly seen private sector debt boom/bust cycles. At this stage, it's not clear whether
China can avoid the fate that has eventually created a credit crisis in these countries,
but the rapid credit growth deserves close monitoring. On the negative side, it's
widely appreciated that a lot of this debt funds unprofitable SOEs with the risks of
zombie status prevalent alongside decreasing productivity. On the other hand, the
state has control over its economy and the debt is not as exposed to investor flight
as other markets that have gone through debt crises.

Figure 31: Non-financial debt (% of GDP) leading up to key financial crises vs.
current trend for China
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This rise in debt rightly appears alarming but one could say that in aggregate, Chi-
na’s total economy-wide debt/GDP is actually at the lower end of the G7 range with
only Germany and Canada at lower levels. So within a relatively closed economy, it
would seem that China could in theory control any private sector credit crisis. There
is scope for government debt (currently 47% of GDP) to increase before itis at simi-
lar levels to that of its G7 peers.

Figure 32: G7 and China debt (% GDP) - public (left), private (middle), total (right)
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Whichever way you splice the data, both public and private sector debt levels are
at extremely high levels relative to economic activity. Private sector debt has never
been higher but as you'll see in the next section, public debt has on occasion been
much higher through history.
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The History of Government
Debt

Inthe previous section, we have tried to break down the growth of global debt using
a consistent series over the last several decades. Prior to the 1950s, there is only
limited data for non-government debt, so our analysis of total debt in the global
economy through history has to be confined to this period. However, we can go
back much further in time when looking at government debt, as we can see from
a selection of 12 major economies in Figure 33 . For the US and UK, we have debt
databackto 1792 and 1802 (1700 using BoE data - see later), respectively; and data
for France, Spain, Sweden and Australia begins in the 1850s. By 1885, we have a
dozen major country government debt levels relative to GDP.

Figure 33: Government Debt/GDP ratios in 12 major economies
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Source : Deutsche Bank, GFD
Note: US from 1792, Great Britain from 1800, Australia, Spain and Sweden from 1850, Netherlands from 1851 (exc. 1942-47), France from 1851 (exc. 1915-19), Italy from 1861, Germany from 1869 (exc. 1915-24, 1939-49)
Canada from 1870, Switzerland from 1880, Japan from 1885

Figure 34 looks at the median debt/GDP of these countries starting in 1865, where
we have eight countries, soon becoming 12 from 1885.
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Figure 34: Median Debt-to-GDP ratio (All-country sample).

140 -

120 1 WWII
Third Italian War of

100 4 Independence

Great Depression

80 - Russo-
Japanese War WwI
60 - \

40 -

20 A

0

Financial Crisis

Source : Deutsche Bank, GFD

1865 1875 1885 1895 1905 1915 1926 1936 19456 1955 1965

Note: United States, Netherlands, France, Great Britain, Italy, Australia, Spain and Sweden included from 1865, Germany from 1869 exc.; Canada from 1870; Switzerland from 1880; Japan from 1885. Germany excluded

from 1915-24 and 1939-49, France from 1915-19, Netherlands from 1942-47.

As we can see, median government debt levels have been higher before, but only
inwaryears. Interestingly, overthe last 40 years we've moved from the lowest levels
of governmentdebt/GDP onrecord tothe highestpeace-timelevelsin history. Nota-
bly, the one country that has previously seen much higher debt/GDP than current
levels on a sustained basis is the UK. Indeed, the UK is a fascinating case study of
the ebbing and flowing of government debt through history without default being
used as a method to reduce substantial debt levels. Indeed, after WWII the UK saw
debt/GDP much higher than levels seen today for any country other than Japan.

UK government debt as a case study

The data used above for numerous countries is from the same data source and con-
sistent to itself. However, we can show UK government debt back even further (to
1700) using the Bank of England’s datalibrary’ . The raw numbers are slightly lower,
but the profile of debt through history is very similar.

We can use the UK as a case study of how debt has evolved over the decades and
centuries — and glean lessons to examine in light of the current global situation.
Probably the two most successful global de-leverings through history —that didn't
involve default — occurred in the UK, first after the Napoleonic Wars in the nine-
teenth century and then after WWII in the twentieth.

After the Napoleonic Wars, UK government debt peaked at 194% in 1822, accord-
ing to the Bank of England. Over the next 90 years, the UK saw consistent and
impressive de-levering with debt falling to just 28%in 1913, on the eve of WWI. The
post-WWII period saw another stunning de-levering span, with debt falling from
259% in 1947 to 23% by 1989.

1 Thomas, R and Dimsdale, N (2017) "A Millennium of UK Data", Bank of England OBRA dataset, http:/
www.bankofengland.co.uk/research/Pages/onebank/threecenturies.aspx
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Figure 35: UK National Debt (% of nominal GDP), 1700-2016
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During these de-levering periods, the UK was fortunate to not be involved in a major
conflict. Prior to the first period and in the three decades thereafter, the national
debt was dictated by wars. Indeed, the entire eighteenth and early nineteenth cen-
turies saw repeated stress on the country's finances due to conflicts. WWI and
especially WWII then also created massive debt shocks. Figure 36 provides even
betterinsightinto theimpact of wars on the nation’s finances by examining govern-
ment expenditures and revenues, as well as the overall budget deficit, back to 1689.

common in peacetime situations.

Figure 36: Historically, deficit financing in the UK has been used only for wars. Only in recent decades has it become
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What's fascinating is that until the early 1970s, the central government's budget
was balanced (including interest payments) across almost all peacetime periods.
So before the last 50 years, debt was something that really only financed wars. Also
striking is that the role of the state was minimal prior to WWI and WWII. There is
some evidence that the nineteenth century started to see government debt issued
to invest in infrastructure, but it wasn’t until the two world wars of the first half of
the twentieth century that expenditure — and, with a lag, receipts — structurally
moved much higher.
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This move had its origins in the wider uptake of democracy across the globe. As
Figure 37 shows using data from the Center for Systemic Peace, democracy has
become anincreasingly widespread phenomenon. Prior to the late nineteenth cen-
tury, very few countries could be considered democracies, but their number steadi-
ly increased from the mid-nineteenth century up to WWI. The interwar period saw
a retreat, but after WWII the trend recovered before a further advance in the late
twentieth century.

Figure 37: Democracy has become increasingly widespread over time
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Even before this tipping point for democracies, the set-up for this change in govern-
ment priorities and reach was moving with the expansion of the vote to a ever-wider
cross-section of society regardless of sex orincome. This was increasing the pres-
sure on and incentivising political parties to offer more spending/redistribution to
win votes. Indeed, the early twentieth century saw the rise of the UK Labour Party,
formed to represent the newly enfranchised working class and the interests of the
trade unions. And in 1924, just six years after all men had been given the right to
vote, regardless of income, the country saw its first Labour Prime Minister.

[twasn’tuntilthe post-WW]l era of the welfare state and “great society”-type move-
ments that citizens were able to demand more access to education, healthcare, a
safety net for the poor and unemployed, better public services and increased provi-
sion of state pensions.

As the pressure built for more governmentintervention in the economy, the binding
constraint was the same as it had been for most countries around the world in
peacetime — money was tied to gold. This is a theme that has run through many of
ourlong-term studies over the years, with the conclusion that peacetime economic
policy priorto 1971 was almost universally dictated by the need to maintain the val-
ue of currencies to gold. Running structural deficits was impossible in such a sce-
nario given the likelihood of a run on gold reserves as investors flocked to exit the
currency on inflation fears.

Inthe 1960s, the combination of overly loose monetary policy and increased spend-
ing, pressures from the post-WW!II welfare state, the new great society spending
programs, and the Vietnam War, resulted in a tipping point. The US suspended its
membershipinthe gold-based Bretton Woods system. Given thatevery other major
global economy was linked to the dollar at the time, we effectively moved from a
global gold standard to a fiat currency regime overnight. As Figure 36 showed us for
the UKand as Figure 38 shows us forthe US and Figure 39 for other major countries,
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this allowed us to move to a world of structural deficits that persist to this day.

Figure 38: US budget surplus/deficit (% of GDP) since Figure 39: Global budget deficits (% of GDP)
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So for the last 50 years, most major countries around the world have increased
spending relative to the past but with tax revenues failing to keep up. In Figure 40
we also show revenue and spending numbers forthe US, France and Japan over the
last few decades. The consistent theme is spending that is structurally higher than
revenues, after decades or even centuries of peacetime balanced budgets. In sim-
ple terms, for most countries, there has been a reluctance to increase revenue
(essentially taxes) as much as spending. Democracy and later demography have
proved challenging backdrops to balance budgets. The problem with taxing work-
ers is that they vote, and the problem with taxing businesses in an era of globalisa-
tionis thatthey can move taxjurisdiction or simply divert earnings around the world
to lower-tax regimes. These are clearly not easy problems to solve in an era of the
welfare state/great society and of global and digital companies.

Figure 40: US (left), French (centre) and Japanese (right) government revenues and expenditures (% of GDP)
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There are, of course, plenty of examples of non-democratic systems being profli-
gate with debt, but the post-war period experienced a marked and global society-
wide move to improve conditions for the wider population, which led to increased
spending. Since then, governments have struggled to come to terms with how to
raise enough revenue to offset this.
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How debt de-levering occurred in the past and why it is
unlikely today...

We will now examine how major governments de-levered through history. Along
the way, we will try to assess whether past methods are realistic today. We'll again
start with the UK given the long data history and also because it experienced two
major multi-decade debt de-leverings from very high levels that weren't associated
with nominal default.

As Figure 41 shows, the remarkable feature of the nineteenth century UK de-lever-
ingillustrated in Figure 35 was thatthe debt wasn’tinflated away as real yields were
healthily positive for most of this period. It also wasn't achieved by growth outstrip-
ping yields. Figure 41 shows that UK nominal yields were consistently above nomi-
nal GDP over this period. In addition, the UK price level was actually lower at the end
of the nineteenth century than it was at the start.

Figure 41: UK Smoothed Real Yields (vs. byr rolling-average inflation), NY - NGDP (centre) and UK Consumer Price Index,

1800=100 (right). Shaded areas are the main deleveraging eras.
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Instead, the key feature of this debt reduction was a 98-year (1815-1913) period in
which the UK central governmentran a primary surplus ( Figure 42 ), interrupted by
only a small deficit in 1900-1902 around the Boer War. However, some evidence
suggeststhatthere was self-interestatwork here, as Eichengreen etal. (2019) note,
referring to Macdonald (2003), that it was hard to find a Member of Parliament that
wasn’tagovernment bondholder.? So: discipline via self-interest. It's hard to imag-
ine thatthe directownership of giltsis prevalentin Westminster today. It would also
be nearlyimpossible toimagine thatintoday’s democracies, any government could
run such a persistent primary surplus without constant rebellion from voters and
eventually a populist regime. Of course, there are exceptions. Norway has run a
primary surplus since 1995, but it has seen a huge boost due to its oil revenues and
a successful sovereign wealth fund. Germany hasrun a primary surplus since 2011,
but thatis under a lot of pressure at the moment. Italy has run a primary surplus for
all but two years (around the GFC) since the early 1990s, but this is an example
where doing so in modern times leads to a lack of investment in the domestic
economy, very low growth and considerable political instability, resulting in the
current populist movement.

2 Eichengreen et al. (2019), Public Debt Through the Ages, IMF Working Paper No. 19/6. MacDonald, J.
(2003), A Free Nation Deep in Debt: The Financial Roots of Democracy, New York: Farrar, Straus and
Giroux.
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Figure 42: UK Central Government Primary Surplus (% of GDP)
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The near-100-year UK de-leveraging period ending on the eve of WW!I also saw a
little helping hand from the BoE, with its holdings of government bonds elevated
through the eighteenth century war period and only running down slowly through
the de-leveraging episode. As we'll explore later, central banks are likely to remain
major financiers of government debt for years or perhaps decades to come, and it
is noticeable from Figure 43 that the post-GFC increase in the BoE balance sheet (as
a% GDP) has moved it slightly above that seen when debt/GDP was more than dou-
ble the current level, around the turn of the nineteenth century. The BoE currently
holds a smaller percentage of overall government debt than it did in the eighteenth
century, though. Without the substantial primary surpluses seen 100-200 years ago
but with debt likely to go higher, BoE holdings may well need to go much higherin
the years ahead.

Figure 43: UK Debt/GDP and Bank of England Balance Sheet
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Source : Deutsche Bank, Bank of England: A millennium of macroeconomic data for the UK

Post-WWII UK and global de-levering

Figure 33, the selection of 12 major countries’ debt/GDP, shows that the post-WWI|I
de-leveraging was not unique to the UK. However, the UK had the largest debt con-
solidation that wasn’t corrected by default orimmediate post-WWII runaway infla-
tion. As we saw in Figure 42 , the UK ran peak primary budget surpluses that were
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higher post-WWI and -WWII than they were for the aforementioned post-Napole-
onic de-levering experience. This return to big primary surpluses helped, but the
sharpreductionin debt/GDP inthe decade and a half after WWII required additional
helping hands that weren’t a feature of the nineteenth century experience. As
shown in Figure 44 below, the UK did see three spikes above 5% inflation over this
15-year period, while yields crept up only slowly.

Supporting this was a decent level of nominal growth, consistently above nominal
yields, as seenin Figure 44 . This leveled off in the 1960s before the final de-leverag-
ing occurred in the 1970s with higher inflation and nominal growth than yields.

Figure 44: UK deleveraging post-WWII (left), nominal yields and GDP growth (centre), and UK NY - NGDP (right) (%)
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Interestingly, Figure 45 shows that this type of debt reduction was very different
fromthe post-Napoleonic episode; once you smooth for more volatile data, nominal
yields stayed above nominal GDP throughout the 90-year de-leveraging period.

Figure 45: Comparing and Contrasting the two major UK deleveraging periods (shaded periods). UK nominal GDP growth
vs. nominal yields (%)
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So the 1945-1980 UK de-leveraging had everything: high primary surpluses, peri-
ods of higher inflation than yields, and nominal GDP growth that was consistently
above yields.

Widening the 1945-1980 period to other countries

Figure 46 shows the median level of yields - nominal GDP for 15 major economies,
with this period shaded.
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Figure 46: Global nominal yields-nominal GDP growth (15 Country Median, %) -
1945-1980 deleveraging period shaded
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In the 200-plus years of history of global government debt, the only periods when
yields have been below nominal GDP on a consistent basis have been for around a
decade following WWI and the four decades from 1940 to 1980. Interestingly, we
could currently be in the early stage of a new period in which yields are being kept
below nominal GDP. If history is any guide, it could be a very long period. We'll dis-
cuss this in more detail later. Figure 47 looks at median real yields for the same
selection of countries.

Figure 47: Real yields (15-country median, %)
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Source : Deutsche Bank, GFD

Bondholders experienced the biggest fallout from this period of global de-leverag-
ing. Figure 48 shows the real return by decade for 20 major government bond mar-
kets over the last 200-plus years. The 1940-80 period was a difficult time for global
bondholders, with positive real returns a rarity. The period immediately following
WWI saw a similar, if less drawn-out, experience. As discussed above (and shown
in Figure 48 and Figure 49 below) any nineteenth century deleveraging occurred
without penalising bondholders. It was a more austere era, when sizeable peace-
time primary surpluses were de rigueur.
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Figure 48: Developed Market Real Bond Returns by Decade
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Figure 49 provides a snapshot from the data section at the back of this report, show-
ing the raw numbers for real bond returns for each decade, and Figure 50 shows the
total loss in real terms over the entire 1946-1980 period.

Figure 49: Developed Market Real Bond Returns by Decade. Shaded boxes show negative real return decades

1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-
1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019

Australia 50% 4.9% 56% 10% -33% 46% 83% -02% -31% 17% -29% 3.8% 104% 35% 54%
Austria 3.0% 27% 20% 48% 59% 39% 3.0%
Belgium 49% 59% 35% 1.4% 4.0% 0.1% -0.1% 46% -6.9% 22% 16% -08% 6.9% 82% 39% 3.6%
Canada 98% 81% 6.2% 46% -15% -45% 6.7% 71% -1.0% -09% 1.0% -07% 6.8% 84% 46% 23%
Denmark -1.7% -20.4% 183% 44% 39% 37% 42% 61% 56% 34% 26% -73% 76% 4.0% 37% 06% -14% 05% 11.7% 9.0% 4.1% 3.9%
France 63% 43% 56% 47% 46% 27% -115% 01% 0.8% -224% -02% 04% -28% 7.3% 82% 4.0% 3.8%
Germany 9.3% -204% 3.6% 34% 30% 53% 6.1% 41% 32%
Hong Kong 58% -0.1%
Ireland 31% 19% 09% -09% -6.7% 88% 80% 25% 7.0%
Italy 10.7% 71% 6.1% 4.3% -87% -52% 55% -298% -06% 13% -56% 63% 99% 34% 52%
Japan 103% -14% 27% -7.3% 12.3% 1.6% -32.6% 4.7% 54% -18% 6.7% 6.1% 21% 1.4%
Netherlands -23% -20% 108% 3.0% 7.0% 55% 26% 58% 83% 34% 08% -62% 81% 58% -30% -84% -112% 03% 67% 62% 3.6% 32%
New Zealand 73% 53% 23% -49% 14% -83% 33% 99% 43% 63%
Norway 41% 31% 21% 46% 69% 52% 09% 29% -102% 11.7% 3.1% 9.0% -82% 1.2% -37% 46% 83% 35% 27%
Portugal -46% 3.0% -13% -139% 24% 11.4% 33% 7.9%
Spain -20.3% 20.9% 7.4% 0.0% 10.8% 35% -07% 143% 63% 7.6% -07% 48% 13% -57% -29% -09% -71% 61% 78% 26% 58%
Sweden 43% 58% 55% 23% 21% -6.8% 11.0% 34% 02% -1.9% 00% -25% 3.8% 86% 37% 25%
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Figure 50: Developed Market Real Bond Returns 1946-1980

60%

1 u1946-1980
40% A
20% A
0% A
-20% A
-40% A
-60% A
-80%
-100% -
F TS T LT S E
@ ® Q© g\}” oY gt O ¢\<<v <&
W & S

Source : Deutsche Bank, GFD

Although inflation was by no means permanently above yields in this period, the
occasional bouts of high inflation and strong growth likely helped push nominaland
real yields higher and higher, leading to the disastrous real returns of the era.

While financial repression was a big feature of this era, central bank holdings of
debtasaproportion of the overall pie peaked just after WWII, and although it stayed
historically high until the late 1970s, it was on a continuous downward path over
this period. This slow relative reduction in support from the authorities probably
helped contribute to real yields rising through the 1960s and 1970s and contributed
to the very poor real fixed income returns in the era.

Figure 51: Global Central bank holdings of Government Debt vs MDW Nominal Yields - Nominal GDP (left) and MDW Real
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Financial repression wasn'tjustlimited to central banks over this period. Regulation
and capital controls encouraged domestic investors into fixed income over alterna-
tives. However, this repression weakened as the post-WW!II-1980 period devel-
oped. The global de-regulation drive that gathered momentum through the 1970s
and beyond, coupled with the start of the modern globalisation era, ensured that
capital controls were abolished in more and more countries.

Inthisera, though, nominal GDP was so high that governments could de-lever while
real yields were relatively elevated. In the modern era with nominal GDP so low,
negative nominal and real yields have been needed to do more of the heavy lifting
to stabilise the rise in debt ratios. With that in mind, we now look at the future of
debt.
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The Future of Debt...

Inthe previous section, we discussed prior de-leveraging experiences. Now, we see
no obvious starting point for such a de-leveraging trend in the future for many coun-
tries. The best-case scenario might be debt mitigation and management.

Many of the countries that are expected to see more stable governmentdebtare still
close to the highest peacetime levels, with the associated problem of very low
growth and inflation. As such, the pressure might be to take advantage of all-time-
low funding levels and use more debt to try to push growth higher to satisfy the
demands of an ever-growing global populist movement. Figure 52 shows US and
UK government debt through time alongside independent CBO and OBR forecasts
over the next few decades, and Figure 53 looks at Eurostat forecasts for the next
decade for Germany, Italy and France.

Figure 52: US and UK debt to GDP and long-term fore- Figure 53: France, Germany and Italy debt to GDP and
casts long-term forecasts
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Source : Deutsche Bank, OBR, CBO, GFD, Haver Analytics | Source : Deutsche Bank, European Commission, GFD, Haver Analytics
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Although we don’t have figures for Europe beyond the next decade, the UK figures
show that the real acceleration should occur after the next decade. As such, it is
reasonable to think that Europe, with a worse demographic profile than the UK, will
likely face a huge increase in spending and with it pressure on deficits in the future,
all else being equal. As an aside, it's not clear that the UK numbers for the next dec-
ade make sense, with both the left and right wings looking to spend more money
after a decade of austerity. A hard Brexit could further increase government spend-
ing. So these assumptions appear to be based on the status quo in terms of political
policy, which is increasingly looking unrealistic.

The problem with the forecasts for Europe over the next ten years is that they also
assume the status quo —in this case: limited fiscal spending and strict adherence
to the Maastricht treaty rules. It might not be realistic to assume that Europe can
politically survive in its current form if such a scenario materialises. In the last 12
months alone, we have seen a populist coalition stretch the budget in Italy, and in
France the Gilet Jaunes have forced the government to spend more. Such pressure
is only likely to build with growth so low and populism this high.

Talking of Italy and France, both countries have seen estimates of their near-term
government debt profile consistently too optimistic in recent years, including
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during what were above-trend growth years for the Euro area between 2014 and
2018.

Figure 54: French General Government Gross Debt Fore-
cast (by IMF's April World Economic Outlook).

Figure 55: Italian General Government Gross Debt Fore-
cast (by IMF's April World Economic Outlook)
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So politics could ensure that government spending continues to rise and the Maas-
tricht treaty rules remain under pressure. Germany is one of the exceptions globally
to the ever-rising tide of government debt. Figure 53 shows that it has managed to
reduce debt/GDP consistently since 2010, bringing it down from around 82% to
61%. This is a remarkable effort in a world that has increased debt. However, with
growth falling sharply over the last 12-18 months, pressure on the economic
growth model with globalisation atrisk, and with the country's large industrial sec-
tors (e.g. autos) under duress, there will likely be increasing pressure to reignite
spending. The structural weakness in the European economy and the pressure that
this might bring to the union, especially in the next cyclical recession, as well as the
fact that almost the entire bund curve is in negative yielding territory, suggest that
even such a frugal country may eventually have to borrow more again. On a simplis-
tic basis, can such a future divergence between the debt/GDP of Germany (expect-
ed to be under 40% in a decade) and that of Italy (expected to be over 140% in a
decade) be politically sustainable? Something surely has to give.
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Debt sustainability

At face value, much of the global debt burden looks unsustainable, butin an era of
extraordinary financial repression, we have to consider scenarios where we have a
“beautiful de-leveraging” or atleast stable debtloads relative to GDP whilst still see-
ing large deficits.

Figure 56 and Figure 57 use the CBO/OBR long-term forecasts shown above and
simply runtwo scenarios, where interestrates are plus or minus 1pptaway fromthe
baseline, which is shown in Figure 52 for both the US (CBO) and the UK (OBR). The
OBR'sgiltrate scenario assumptions vary by +/- 1pc from 2023-24 onwards ( Figure
57), whereas the variation in interest rates for the CBO ( Figure 56 ) starts at the
beginning of the projection.

Figure 56: US Debt/GDP Forecast, from June 2019 Figure 57: UK Debt/GDP Forecast, from July 2018
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On the baseline out to 2049 (the end of the US forecast horizon) the US debt/GDP
would rise to 144%. However, with a 1pp reduction in funding levels across the fore-
cast horizon, that would be 37pp lower at 109%.

So it's clear that the central scenario used by these independent bodies sensibly
assumes some reversion to the mean in funding relative to inflation and growth,
with the US reversion happening sooner than the UK, which helps explain why the
UK debt load doesn’t climb as aggressively over the next few years.

However, if the authorities can maintain the current deeply negative real yield fund-
ing levels, then perhaps these base-case scenarios are far too pessimistic. A word
of caution, though: they would need to maintain this for a generation and perhaps
longer to stop debt from rising notably — and that's assuming no additional spend-
ing. That's no easy task and likely to require aggressive intervention and balance
sheet expansion along the way.

In Figure 58 and Figure 59 we reverse-engineer this and show how much funding
is needed to stabilise US and UK debt/GDP at current levels. We use the output,
inflation, spending, and revenue forecasts from the CBO and OBR here as well.
Since the CBO uses a "currentlaw" technique, it assumes that recently enacted tax
cutswillroll offin the middle of the next decade. If that does not occur, the US would
accordingly need even lower interest rates, closer to the UK's required interest
rates, to keep debt stable at current levels.
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Figure 58:US Treasury Funding and CBO Forecasts along
with rate needed to stabilise debt
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Figure 59: UK Govt Funding and OBR Forecasts along with
rate needed to stabilise debt
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We translate this into where nominal yields - nominal GDP would be in the future
if this hypothetical debt stabilisation scenario, and all the assumptions discussed
above, were to materalise. We also show this relative to the historical range of this
relationship. The US levels required to keep debt stable aren't that extreme relative
to the historical range, but they would likely need to be maintained for a long period
of time. For the UK, the relationship between yields and growth becomes more
stretched relative to history the further you go into the future, partly due to ever-de-
teriorating demographics and because the US example assumes tax cuts are even-
tually reversed — something not applicable in the UK example.
Figure 60: Nominal yields-NGDP and the gap required to stabilise debt - US (left) and UK (right)
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Sothe US and UK will have a very difficult time stabilising debt, butit could theoreti-
cally occur with a very large gap between yields and activity. At the other extreme
end of the spectrum is Germany, where there is ample fiscal space and negative
yields. In the chart below, we re-run our analysis to determine what level of interest
rates would still be compatible with steady German debt as a percentage of GDP.
We use the IMF's forecasts for growth, inflation, and public spending/revenue for
the next five years.

Germany has extremely low funding costs of just over 1% of GDP and is forecast to
runaprimary surplusat 1.5-2.0pp of GDP for the nextfew years. Since currentyields
are even lower than current funding costs, the average cost of the debt will likely
continue to fall. Even without such a fall, the IMF forecasts that debt will fall by
2.5-3.0pp of GDP every year for the next several years. Accordingly, Germany could
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in theory accommodate average funding costs as high as 5-6% over the next dec-
ade and keep debt/GDP stable.

Figure 61: Germany could accommodate much higher funding costs (%) and
still maintain its debt at current levels

8 1 Average interest rate = ====- Needed to stabilize debt
7
6 FAN
/l ~~~~~
5 1 !
I:
41 I
]
3 1 ]
[
2 ll
1 4
0 T T T T T T
1991 1996 2001 2006 2011 2016 2021

Source : Deutsche Bank, IMF, Bundesbank |

Since the German yield curve is almost completely negative, even out to 30-year
maturities, there is lot of theoretical fiscal flexibility under current assumptions. By
our estimates, Germany could expand annual deficits by around €60 billion per year
or around 1.5% of GDP (from a similar level of surplus), every year for the next dec-
ade, and it still would not increase its debt load. That could be spent on lower tax
rates, increased publicinvestment, or elevated social spending. We appreciate that
there is little political appetite for this in Germany at the moment, but things evolve
and a recession or an economic threat to the European Union could change every-
thing. Forcompleteness, we should say that demographics become less favourable
for Germany (along with much of Europe) the further you go out, so it will be difficult
to stabilise debt and spend indefinitely.

Figure 62: Under current assumptions, Germany could increase fiscal deficits
by around €60 billion or 1.5pp of GDP per year for the next several years, and it
still would not result in a higher debt level
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Taking these three major economies —the US, UK, and Germany —together, we get
a varied fiscal picture. Despite the differences, there is a unifying conclusion from
each country's situation: it is possible for debt to stay stable (or at least rise more
slowly than expected) with reasonable deficits, so long as yields stay at ultra-low
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levels. This might prove difficult to sustain, but the market is currently pricing such
afunding scenario, with yields not expected to rise much from their current record-
low levels.

Figure 63: Average funding costs in the US (left), UK (middle), and Germany (right) (%)
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Central bank holdings of governments will likely need to
continue to rise to aid debt sustainability

The increase in government debt since the GFC would have left a number of coun-
tries vulnerable to default, as evident throughout the European sovereign crisis.
Aggressive ECB verbalintervention (Draghi’s 2012 whatever it takes speech), nega-
tive policy rates (2014-), QE (2015-) turned the tide and prevented defaults and
structurally changed the funding levels for European governments. We will never
know if funding rates for countries outside of Europe would have become overly
penalising and restrictive had there not been aggressive rate cuts and QE.

There will be pauses and times when some major central banks aren’t buying secu-
rities, but it seems likely that to finance the mountain of global debt, we will need
continued central bank support for a long period to come. Figure 64 shows the
impact they've had in this cycle by calculating a government debt/GDP chart that
strips out government debt held by each country’s central bank.
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Figure 64: Government and adjusted (for central bank holdings) government debt to GDP (%)
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The biggestimpact here has been Japan, where actual government debt/GDP gets
reduced from 231% to 146% with our adjustment. ltaly also sees a notable reduc-
tion, from 132% to 110%. Elsewhere, the US, UK, Germany and France debt/GDP
falls 11, 21, 11 and 14 percentage points from the actual levels of 98%, 87%, 61%
and 98%, respectively. So if you make an aggressive but not totally unrealistic
assumption that the debt held by these central banks will never need to be repaid,
then all these countries have already started deleveraging. An interesting way to
look at it.

Not only have governments de-levered on this adjusted basis, but their funding
costs have dramatically fallen. Figure 65 shows the impact of these major central
bank purchases, and associated low or negative policy rates, on government bond
yields since the GFC. Prior to the GFC, the lowest the median G7 10-year yield
reached was ¢.3% over previous centuries. This is now close to zero.

Figure 65: Median G7 10-year government bond yield
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The big positive is that this has seemingly made funding increasingly easier for gov-
ernments. In Figure 66 we have approximated funding costs over time for govern-
ments by using a rolling 10-year moving average of yields. Obviously spot yields
(shown on the graphs) only help current funding and it takes time to refinance the
entire curve. This is very back-of-the-envelope, especially given different maturity
profiles for each nation, but it allows us to show a long historical context to current
funding levels, and where they might reach if yields stay close to current levels for
a prolonged period of time.

Figure 66: Average proxy funding costs (10y rolling average of 10 yr yields) as % of GDP
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So central banks ensuring that nominal yields are at record lows does massively
ease the burden of carrying the mountain of global private and public debt. This
burden is also being eased in real terms; Figure 67 shows median real government
yields in G7 countries and a wider selection of 15 major economies for which we
have data stretching back well into the nineteenth century.

Figure 67: Median real yields (%)
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Even with our smoothed series (using 5-year rolling inflation rather than spot), the
datain the nineteenth century was more volatile, with the brief spikes into negative
yield territory as much a product of more volatile data as anything structurally
changing. Indeed, in the nineteenth century, our median G7 smoothed real yield
series averaged 4.05%. In the twentieth century, this dropped to 1.48% and has
been 1.36% so far in the twenty-first. However, since this measure first went nega-
tive in mid-2012, it has averaged zero and is currently flirting with being at the low-
estlevel since the late 1970s, when inflation was running at or around double digits
in France, ltaly, the UK and the US. With real yields being negative, as a minimum
it reduces the build-up in debt as it erodes the value of the outstanding.

Given debt/GDP is as much about the denominator as it is about the numerator, we
need to factor in the relationship between yields and growth to get a fuller picture
beyond inflation and real yields. Figure 68 reprints a graph we used earlier to show
that current nominal yields are comfortably below nominal GDP at the moment.

Figure 68: Global nominal yields - nominal GDP growth (15-country median, %)
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As we showed earlier, the most aggressive form of government de-leveraging
we've seenin the lastcentury occurred in the 35 years after WWIL. In this period the
average differential (across 15 countries) was -4.37pp and averaged -8pp in the 8
years immediately after 1945. Given that MDW nominal GDP growth has averaged
around 3% since the GFC and with the current run rate similar, to achieve similar
NY-NGDP levels over these two periods you would need average MDW yields of
around -1.37% and -5%, respectively. At the MDW level, the median 10-year gov-
ernment yield is currently around zero.

Famous last words perhaps, butitseems unrealistic for 10-year yields to rally multi-
ple percentage points from here. However, if nominal GDP doesn’trise, this is what
would be needed to replicate the post-WWWII experience on this measure. Remem-
ber also that this period had strong growth and big primary surpluses as well, so
even this would not have the same impact.

Soassuming widespread defaultis off the table, this leaves us with one main option
and that is to try to boost nominal GDP while ensuring that nominal yields stay sta-
ble or rise by less than, or in line with, the increase in growth. In our opinion this is
likely to be the main policy move over the next decade. If the post GFC decade has
all been about printing money to buy financial assets, we think the next decade will
be more about printing money and injecting it into the real economy.
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How Policy Will Change
over the Next Decade

Minimal de-levering, but an attempted managed increase in debt

The main ways to de-lever through history have been to a) default, b) run large pri-
mary surpluses, c) keep real yields negative or d) ensure nominal yields are well
below nominal GDP. In reality, it's been a combination of the above. In the current
era, the firsttwo seem completely unpalatable formost. Given how much debtthere
is and how systemic it seems to be, the authorities' desire to see wide-scale debt
restructuring seems minimal at this point. The fear would be that allowing restruc-
turing in one over-indebted entity could create fears of adomino impactelsewhere.
Debt is viewed as too systemic to our economic system. It's not clear that this will
change as debt piles get larger.

In terms of maintaining high primary surpluses for a prolonged period, we’'ve
already discussed that this seems like a solution more appropriate through history
than it does today. Widespread primary surpluses seem to be a relic of the past,
mostly used in periods when democracy wasn't as strong as itis today or when the
pressures to have a welfare state or big society weren't so prevalent. When we look
atthe UK's primary surpluses through history back in Figure 42 , it seems incongru-
ous from today’s standpoint that we could have a period of nearly two decades dur-
ing which the government runs a primary surplus of more than 5% of GDP every
year, shallowing outto whatamounted to a near-century of continuous primary sur-
pluses, ending of the eve of WWI. Figure 69 shows that the only major DM economy
in the last three decades to have a persistent and cumulative primary surplus has
been Italy —a move that has contributed to a lack of public investmentin the econo-
my, reinforced low growth and helped create the current populist movements.

Figure 69: Cumulative General Government Primary Balances since 1990 (% of
GDP).
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So assuming that defaults and widespread primary surpluses are unlikely and that
deficits largely remain, de-leveraging is challenging for the vast majority of coun-
tries unless you can manufacture a substantial gap between nominal GDPand nom-
inal yields. At the moment with nominal growth so low in many high-income coun-
tries, thisrequires a Herculean effortin terms of driving bond yields into deeper and
deeper negative territory. If current yields can remain as similar levels to today,
though, we've shown elsewhere in this report (debt sustainability section) that it's
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possible to stabilise debt, or at least limit the climb in many circumstances. Figure

70

Figure 70 and Figure 72 show a wide selection of the largest DM and EM countries
with the key column being the differential between 10-yearyields and nominal GDP.
Of the 32 DM countries, only four have 10-year yields above current nominal GDP
(shaded in the table).

Figure 70: Current DM 10yr yields vs. nominal GDP

Country 10yr Yield-NGDP 2019 Debt/GDP Economy Size Rank Nominal Yield NGDP (YoY) CPI (YoY) Real Yield
Japan -1.5% 238% 3 -0.2% 1.3% 0.5% -0.7%
Greece -0.5% 174% 41 1.5% 2.0% 0.1% 1.4%
Italy 0.3% 133% 8 0.8% 0.5% 0.5% 0.3%
Portugal -2.7% 119% 39 0.3% 3.0% -0.1% 0.4%
Singapore 1.0% 109% 29 1.8% 0.8% 0.4% 1.4%
us -2.2% 107% 1 1.8% 4.0% 1.7% 0.1%
Cyprus -3.7% 101% 54 0.5% 4.2% 0.5% 0.0%
Belgium -2.8% 100% 23 -0.2% 2.6% 0.9% -1.1%
France -3.1% 99% 7 -0.2% 2.9% 1.3% -1.5%
Spain -3.0% 96% 13 0.3% 3.3% 0.4% -0.1%
Canada -2.2% 88% 10 1.5% 3.7% 2.0% -0.5%
UK -2.5% 86% 5 0.7% 3.2% 2.1% -1.4%
Austria -3.4% 71% 25 -0.2% 3.2% 1.4% -1.6%
Slovenia -5.5% 65% 51 0.1% 5.6% 2.0% -1.9%
Ireland -7.8% 62% 27 0.0% 7.8% 0.6% -0.6%
Finland -3.5% 60% 36 -0.2% 3.3% 1.2% -1.4%
Israel -3.7% 59% 28 1.1% 4.8% 0.6% 0.5%
Germany -2.6% 57% 4 -0.5% 2.1% 1.0% -1.5%
Netherlands -5.3% 52% 17 -0.4% 4.9% 2.6% -3.0%
Slovakia -5.4% 47% 46 -0.3% 5.1% 3.0% -3.3%
Australia -4.2% A1% 14 1.2% 5.4% 1.6% -0.4%
Korea 0.2% A% 11 1.5% 1.3% 0.0% 1.5%
Switzerland -1.7% 39% 19 -0.7% 1.0% 0.5% -1.2%
Sweden -3.8% 37% 22 -0.1% 3.7% 1.3% -1.4%
Norway 2.0% 37% 26 1.4% -0.6% 1.5% -0.1%
Latvia -4.9% 37% 52 -0.1% 4.8% 3.1% -3.2%
Taiwan -1.3% 34% 20 0.7% 2.0% 0.4% 0.3%
Denmark -4.0% 34% 32 -0.5% 3.5% 0.5% -1.0%
Iceland -2.9% 33% 53 3.6% 6.5% 1.6% 2.0%
Czech Republic -5.0% 32% 37 1.4% 6.4% 2.6% -1.2%
New Zealand -3.0% 28% 42 1.3% 4.3% 1.7% -0.4%
Luxembourg -4.0% 22% 47 -0.2% 3.8% 1.4% -1.6%

Note: Rank refers to the order of largest to smallest economies in our sample (across DM and EM). Shadings are where either nominal GDP or inflation are above bond yields. * - The bond yield is based on a USD bond rather

than a local currency bond.
Source : Deutsche Bank, Bloomberg Finance LP, IMF (for debt/GDP)

One of those four is Italy, and although yields have collapsed in the weeks leading
up to this publication, it still has the issue of funding above the current nominal
growth rate. This is an issue the country has had for nearly four decades.
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| Figure 71: Italy nominal 10yr yield - nominal GDP growth (%)
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For EM countries the majority fund below nominal GDP, but there are clearly more
exceptions as you would expect from a mostly weaker credit-rated universe.

Figure 72: Current EM 10yr yields vs. nominal GDP

Country 10yr Yield-NGDP 2019 Debt/GDP Economy Size Rank Nominal Yield NGDP (YoY) CPI (YoY) Real Yield
Lebanon* 7.8% 158% 50 13.8% 6.1% 1.5% 12.4%
Brazil 1.8% 90% 9 7.3% 5.5% 3.4% 3.9%
Croatia -3.4% 71% 49 0.5% 3.9% 0.9% -0.4%
India -1.3% 69% 6 6.7% 8.0% 3.2% 3.5%
Hungary -7.9% 67% 44 2.0% 10.0% 3.1% -1.1%
Ukraine* -7.8% 62% 45 6.8% 14.6% 8.8% -2.0%
South Africa 4.4% 58% 31 8.9% 4.5% 4.0% 4.9%
Malaysia -1.7% 56% 30 3.3% 5.0% 1.4% 1.9%
China -5.2% 55% 2 3.1% 8.3% 2.8% 0.3%
Mexico 2.2% 54% 15 7.2% 5.1% 3.0% 4.2%
Qatar* 1.1% 53% 43 2.6% 1.5% 0.0% 2.7%
Colombia -1.3% 49% 34 6.1% 7.4% 3.8% 2.3%
Poland -5.4% 47% 21 2.1% 7.5% 2.6% -0.5%
Thailand -2.1% A% 24 1.6% 3.7% 0.5% 1.0%
Philippines -1.8% 39% 33 4.8% 6.6% 1.7% 3.1%
Romania -6.9% 38% 38 41% 11.1% 3.9% 0.2%
Turkey -0.4% 30% 18 14.6% 15.0% 15.0% -0.4%
Indonesia -0.3% 29% 16 7.2% 7.6% 3.5% 3.8%
Peru 1.7% 27% 40 4.1% 2.5% 2.0% 2.1%
Chile -1.5% 27% 35 2.8% 4.3% 2.6% 0.2%
Bulgaria -10.3% 19% 48 0.3% 10.6% 2.5% -2.2%
Russia 1.5% 14% 12 7.0% 5.5% 4.3% 2.7%

Note: Rank refers to the order of largest to smallest economies in our sample (across DM and EM). Shadings are where either nominal GDP or inflation are above bond yields. * - The bond yield is based on a USD bond rather

than a local currency bond.
Source : Deutsche Bank, Bloomberg Finance LP, IMF

So despite high debts, global government finances currently look in reasonable
shape dueto extraordinary funding conditions. However, growth levels are very low
historically, especially inthe developed world, andit's not clear that thisis politically
sustainable.

At some point, the economic and political pressures are likely to build, and politi-
cians will respond to the growing populist movement and increase fiscal spending.
Even without populism, politicians will surely eventually see the extremely low
funding levels as an opportunity to spend and invest in the economy and create
growth.

The hardest part of this equation would be to create notably higherreal GDP growth.
Demographics alone make this arithmetically more difficult than it has beenin pre-
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vious de-leveraging periods. Numerous academic papers have been written to
explain the multi-decade slowdown in productivity, and it is beyond the scope of
thisreportto assess how productivity could improve. While thisis a deeply complex
issue, we can't help but wonder whether the debt burden itself plays a large partin

the productivity slump we find ourselves in.

Figure 73: Debt has risen as productivity growth has
slowed
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Figure 74: Demographic trends have been favourable but
are set to deteriorate
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In today’s world of higher and higher aggregate debt, with very little appetite for
defaults, and ultra-low interest rates, the risk is the creation of a zombie-like eco-
nomic environment where inefficient entities/debt stays alive and blocks the suc-
cess of more efficient growth-enhancing entities. The opposite of creative destruc-
tion. Regulation has reinforced this, as in recent decades it has encouraged long-
term investors more into debt over, say, equity. As a debt investor, you only really
care aboutwhetheryou're likely to get your money back and your interest. If default
risk has been minimised and funding rates artificially lowered, then your concern
over whether that entity is profitable — or even solvent under normalised interest
rates — is limited. So the significant re-emphasis on debt over equity finance in
recent years must surely hurt productivity. If correct, then until the debt load
becomes more manageable relative to the size of economies, it's unlikely that pro-
ductivity will markedly improve enough to move the dial (all else being equal).

Inflation in today's era is purely a political choice

We will go on in this section to suggest that if we are in a quasi liquidity trap, then
fiscal spending can help real growth, but there will be a ceiling given the demo-

graphics and structural productivity constraints.

So policymakers may end up relying on trying to elevate nominal GDP via higher
inflation. The good news forthem, in ouropinion, is thatinflation underafiat curren-
cy regime is a political choice. If you have the keys to the printing presses, you can
always generate inflation if the policies are correct. The fact that we've had large
asset price inflation since QE led to a global wave of asset buying should be evi-
dence of this. So if printed money went directly into the real economy, it would be

highly likely to create inflation and higher nominal GDP.

We think the biggest likely policy change is that in the next downturn, money print-
ing will be less about purely buying assets (although that will still be necessary) and
more about injecting money into the real economy. In effect, more co-ordination
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between monetary and fiscal policy. This hasn’t happened much since the GFC, as

we can see in Figure 75 - Figure 78 .

Figure 75:ECB Balance Sheet and Euro Area Budget Defi-
cit (% of GDP)
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Figure 76:Bank of England Balance sheet and UK Budget
(% of GDP)
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Figure 77: Federal Reserve Balance Sheet and US Budget
Deficit (% of GDP)
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Figure 78: Bank of Japan Balance Sheet and Japan Budget
Deficit (% of GDP)
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Inthe aftermath of the GFC, some evidence suggests that USand UK unconvention-
al monetary policy and fiscal policy complemented each other as QE coincided with
higher fiscal deficits. However, the reality is that fiscal deficits were higher less
because of new aggressive spending plans and more because of automatic stabilis-
ers and sticky spending relative to collapsing revenues. Nevertheless, QE arguably

helped finance those deficits.

In Europe and Japan, aggressive balance sheet accumulation (via QE) occurred
only when deficits were on a downward trajectory. Indeed, in the US, the recent
fiscal expansion has coincided with the Fed running down its balance sheet. Soin
the post-GFC years, we've not seen an active policy for central banks to print money
with the specific focus of using it for incremental spending in the real economy.
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Helicopter money and/or MMT - the next big policy shift?

There has been much recent discussion regarding the effectiveness of monetary
policy in a world of ultra-low interest rates. Indeed, the Federal Reserve is currently
conducting a review of its policy framework to better prepare itself for future reces-
sions in which policy rates are likely to return to zero. When monetary policy strug-
gles to gain traction, as has been the case on many occasions over the last decade,
the scope improves for fiscal policy to pick up the slack.

Even central bankers have recently begun to call for more expansionary fiscal policy
to support demand (e.g. Draghi), but the likelihood is that for now they will have to
continue to explore more unconventional policies. These include quantitative eas-
ing, monetary financing of governments, and direct cash transfers to households.
Collectively, these are sometimes referred to as helicopter money, and some forms
blur the lines between traditional monetary and fiscal policy.

At the same time, there has been increased interest among politicians in the scope
for wider fiscal deficits. In Europe, parties across the ideological spectrum have
shifted in favour of looser fiscal policy even if the “New Hanseatic League" means
thatfiscal conservatismis entrenchedinthe north. Inltaly, the mostrecent coalition
government of left-and right-wing populist parties has angled for tax cuts and high-
ersocial spending, while in the UK, new Prime Minister Boris Johnson has signalled
plans to expand the deficit by several tens of billions of pounds. Both examples are
likely to lead to higher debt with someone needing to finance this.

Inthe US, fiscal deficits are already extremely wide despite low unemployment and
supportive macro fundamentals. This has been a bipartisan trend, as Democrats
have pushed for higher discretionary spending and more expansive healthcare,
while Republicans have supported higher defense spending and lower taxes. The
result has been ever-widening budget deficits in all climates. It's hard to see this
changing anytime soon.

Some politicians are beginning to seriously propose a regime of “modern monetary
theory” or MMT. The theory is sometimes distilled into the takeaway that: “deficits
don’t matter.” MMT is more nebulous than that, and it can sometimes be difficult
even for proponents to nail down what it entails. Below, we will discuss one com-
mon definition of the theory and its implications. But first, we will define more main-
stream versions of unconventional policy.

What is helicopter money?

As discussed in DB’s Helicopters 101: your guide to monetary financing , there are
four main forms that helicopter money typically takes: We've added our own nuan-
ces to the debate.

1. Quantitative easing and fiscal expansion. The central bank expands the
supply of base money by creating reserves to buy government debt. This
lowers the government’s funding costs, making space for more fiscal
expansion. While still an unconventional policy, this tool now has an
established track record in developed markets. We would argue though
that proper coordination between monetary and fiscal has only fleetingly
happened since the GFC (see Figures Figure 75 - Figure 78). Much of the QE
that has occurred has been done while governments have been reducing
their deficits and has been conducted by independent central banks
primarily in an attempt to meet their inflation targets and not tied to
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government spending.

2. Cash transfers to governments. This is similar to QE, discussed above, but
is a permanent move by the central bank. The central bank increases the
government’s cash balance and effectively receives the equivalent of a
zero-coupon perpetual bond in return. This more directly supports the
government’s budget balance and theoretically provides a greater impetus
for fiscal expansion. In this case a hypothetical rise in the debt/GDP ratio is
arguably meaningless from a solvency point of view as there is no pressure
to ever pay it back. With many countries seeing yields below zero across the
maturity spectrum, we're not as far away from this as might be imagined.
Surely governments can find investments that would yield short- and long-
term returns over and above a zero/negative nominal financing rate?

3. Haircuts on central-bank-held debt. In this scenario, the central bank
unilaterally decidestoreduce the value of its governmentdebt holdings. For
example, the central bank could decide to take a 5% haircut on the value of
bonds it had previously bought. This would function similarly to QE, but
would again be permanent. It would also entail the central bank taking a
loss, likely resulting in negative equity.

4. Cash transfers to households. This is similar to cash transfers to
governments, but the central bank does not receive a zero-coupon
perpetual bond in return. Instead, like in the haircut example, the central
bank takes a hit to its equity, likely resulting in a negative equity position. In
an era of populism and with more backlash against central banks buying
financial assets, which predominantly helps richer asset owners, such a
policy shiftis likely to become more popular in the years ahead, especially
during the next downturn. At face value, printing money to provide
handouts to citizensis in many ways fairerand more likely to resultin higher
economic activity than printing money to buy financial assets where the
owners are typically at the highest end of the income/wealth spectrum.

While “negative equity” sounds like a worrying issue, itis actually not highly signifi-
cant. Central banks can run negative equity positions in perpetuity. They will never
have to reconcile their accounts to address the issue. Instead, a central bank would
likely stop making remittances to its domestic finance ministry and would instead
re-accumulate funds to rebuild its equity position as needed. Of the major central
banks, none is barred from rolling over a negative equity position, and none is
explicitly banned from handing cash directly to the public.

What is modern monetary theory?

Modern monetary theory (MMT) has similar outcomes to helicopter money, i.e. a
large expansion of the monetary base via reserve creation, but its basis is funda-
mentally different. Instead of the monetary authority deploying a wide range of
tools, MMT swaps the traditional roles of fiscal and monetary policy. Under MMT,
the fiscal authority is responsible for macroeconomic stabilisation; when growth
and inflation are below trend, the fiscal authority spends money or cuts taxes to
encourage activity. Correspondingly, if and when the economy starts to overheat,
the fiscal authority should respond by reducing its spending and raising taxes. As
long as there is no overheating, fiscal deficits simply do not matter under MMT.

MMT-type theories are becoming more attractive to many politicians and econo-
mists, since in much of the developed world, growth and inflation have persistently
disappointed compared to targets. MMT advocates argue that monetary policy has
reached the limits of its effectiveness, whereas fiscal policy has more space to pro-
vide stimulus. Toboostdemand in the currentenvironment, they argue, fiscal policy
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would be much more effective, precluding the need for the central bank to experi-
ment with further unconventional policies. Instead, the central bank’s only job is to
expand the monetary base enough to accommodate the fiscal spending. Interest
rates are not targeted, and will ultimately go as low as necessary under the fiscal
policy setting.

Comparison of helicopter money and MMT

Helicopter money and MMT have similar goals. Both are unconventional policies
aimed atboosting aggregate demand when conventional monetary policyisunable
to gain traction. In theory, both have more impact when monetary policy is already
exhausted and policy interest rates are close to zero. If successful, both policies
would generate inflation. To that extent, higherinflation would be a measure of their
success, not their failure.

They also have similar immediate outcomes. Under both scenarios, the central
bank expands its money-printing and greatly increases the stock of reserves in the
system. Under helicopter money, this could be credited to the national government
or to households, while under MMT it would certainly go directly to the national
spending authority. Both may also involve the central bank taking a nominal loss
and operating with negative equity; as discussed above, this is not an acute prob-
lem.

Both helicopter money and MMT have built-in systems designed to prevent runa-
way inflation. But the exact mechanisms are different. Helicopter money, being an
extension of current unconventional monetary policies, operates similar to the cur-
rent framework. The central bank removes its accommodation and ultimately raise
interest rates to prevent overheating assuming it acted on time and in the appropri-
ate manner.

For MMT though, the swapping of roles between the fiscal and monetary authori-
ties also requires that the fiscal arm of government be willing to tighten policy, by
raising taxes or cutting spending, to respond to above-trend growth and inflation.
Itis not clear if politicians on short election cycles would be disciplined enough to
pursue such countercyclical policies. It would be inevitable then that MMT would
have an inflationary bias.

Indeed, independent central banks were initially created to address the issue of
political interference with macroeconomic policy. To prevent a replay of the 1970s’
widespread high inflation, the Fed shifted to an inflation-targeting regime, com-
pletely separate and apart from fiscal policy. Since, under MMT, the central bank no
longer targets macroeconomic stability, the promise of rate hikes to prevent any
inflation is removed. Understandably, the risks of higher inflation would likely be
higherunder MMT than under the current orthodox institutional setup of independ-
ent central banks.

How effective would helicopter money or MMT be?

Both helicopter money and MMT effectively deploy monetary resources via fiscal
spending to boost aggregate demand. Accordingly, the key question when analys-
ing either policy’s effectiveness regards the fiscal multiplier, i.e. the amount of
growth that results from $1 of fiscal spending. The multiplieris usually less than 1.0
as expected interest-rate rises “crowd out” the full impact of the stimulus.

However, whenthe economyis depressed andinterestrates are atzero, fiscal policy
can have more traction. If there is a liquidity trap, expansionary monetary policy
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alone may have only a limited impact, with fiscal more powerful, especially if inter-
est rates do not initially rise. Economic literature backs this up. A 2011 paper by
Christiano, Eichenbaum, and Rebelo estimates that the overall multiplier is around
1.6 under these conditions. This result is corroborated by estimates from the CBO,
which has found that the multiplier is around 3x larger when outputis below poten-
tial and the Fed does not respond with higher rates.

The CBO also estimates the fiscal multiplier for different forms of fiscal expansion.
As shown below, direct purchases of goods and services are likely to have the high-
est multiplier, along with transfer payments to state and local governments, trans-
fer payments to individuals, and tax cuts for lower- and middle-income households.
Corporate tax cuts, house-buying credits, and tax cuts for higher-income house-
holds are among the weaker forms of expansion. So while Mr Trump’s tax cuts have
boosted the economy, on the basis of the CBO analysis, the economic boost could
have been higherif directed in a different manner. In addition, over the period of the
tax cuts, the Fed has mostly been tightening policy and reducing its balance sheet,
so — as discussed earlier — this is not a coordinated easing of policy and certainly
can’t be likened to helicopter money.

Figure 79: CBO estimates (low/high range) of fiscal multiplier for different types

of activity

Type of activity Low High
Purchases of goods and services by the Federal Government 0.5 2.5
Transfer payments to State and Local Governments for infrastructure 0.4 2.2
Transfer payments to State and Local Governments for other purposes 0.4 1.8
Transfer payments to individuals 0.4 2.1
One-time payments to retirees 0.2 1.0
Two-year tax cuts for lower- and middle-income people 0.9 15
One-year tax cut for higher-income people 0.1 0.6
Extension of first-time homebuyer credit 0.2 0.8
Corporate tax provisions primarily affecting cash flow 0.0 0.4

Source : Deutsche Bank, CBO |

Taking all of this together, we believe that helicopter money could be highly effec-
tive if properly deployed, especially in conditions akin to a liquidity trap in many
countries. Direct payments to lower- and middle-income consumers would likely
have more impact than other forms of spending, though federal spending could be
useful if targeted appropriately. The same guidelines apply to MMT. Different forms
of spending would have different effects. However, the use of fiscal policy to coun-
tercyclically tighten policy is uncharted territory, and it is not clear what avenues
would be the most economically/politically viable. However, that's an issue for the
overheating stage.

MMT advocates view it as a total regime shift, towards using fiscal policy as the key
lever for influencing aggregate demand instead of monetary policy. This is not just
a policy framework to deploy in a crisis or a liquidity trap; its proponents view it as
apolicyforallseasons. Asdiscussed above, the efficacy of fiscal expansionfallsand
the multiplier sinks below 1.0 when the economy is not in a liquidity trap. Accord-
ingly, using fiscal policy in these environments is likely to be less effective, if not
counterproductive.

Helicopter Money/MMT in Europe

Much of the intellectual debate around these more extreme forms of debt financing
has taken place in the US, but the policies are actually more applicable in Europe,
even if it will be far more difficult to implement politically. The fiscal situation in
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Europeis more interesting fortwo reasons: 1) there are codified rules at the Europe-
an level dictating how high debt canrise and to what extent the deficit can be nega-
tive, and 2) with monetary policy much more constrained by the zero lower bound
in Europe than in the US, there is greater scope for fiscal policy to boost aggregate
demand.

The fiscal rules under the Maastricht treaty bar deficits above 3% of GDP or debt
levels over 60% of GDP. Our European economists have analysed the fiscal space
available to European countries under the current political institutional framework
(seereport here ), and conclude that in aggregate, European fiscal authorities have
around 0.7pp of GDP in available fiscal space. Most of that space is in Germany. In
the event of an adverse shock, e.g. a no-deal Brexit, fiscal authorities could respond
with greater easing, maybe as much as 2.5pp of GDP, taking the overall fiscal deficit
from 0.5% in 2018 to 3.0%.

These figures suggest that a wholesale shift toward greater fiscal expansion is not
compatible with the existing institutional arrangement. To enable higher deficits
and greater fiscal support, European countries would need to strengthen their soli-
darity, possibly by implementing something like French President Macron’s pro-
posal foracommon euro area budget. At the same time, reforms would need to be
balanced by some additional sacrificing of sovereignty. The available resources (i.e.
solidarity) must be offset by higher costs of access (i.e. sacrificing sovereignty).

The political outlook on this frontis uncertain. The mostrecent European Parliament
elections showed relatively high support for populists and the Greens. The former
group is more nationalistic and unlikely to support unified fiscal policy but could
supporthigherdomestic spending. The latteris interested in expanded spending on
environmental priorities, which could be growth negative. At the same time, there
is an increasing divergence between southern and northern European countries.
The latter, self-styled the New Hanseatic League, have formally coordinated on poli-
cy. While they support greater capital markets integration, they want stricter
enforcement of fiscal rules to compensate. The outlook for European fiscal policy
will likely hinge on how the configuration of national and region-wide politics is
resolved over the next few years.

All of these constraints are especially unfortunate, since now seems an opportune
time for European fiscal expansion, and even for helicopter money/MMT-type poli-
cies. Recall that MMT swaps the management of aggregate demand, designating
fiscal policy as the key policy leverinstead of monetary policy. Thisis especially rele-
vant and potentially most useful in Europe, where monetary policy is reaching the
edges of its effective limits.

As discussed above, the fiscal multiplier is usually higher when the economy is
operating below potential and monetary policy is constrained by the zero lower
bound. The IMF recently published research estimating the multiplier for Europe
under normal conditions, i.e. interest rates well above zero, and under effective low-
er bound conditions, i.e. the current environment with policy rates below zero. The
results are shown in the chart below, and while it's very difficult to calculate where
we currently are on the normal to lower bound scale, we are probably closer to the
latter where the fiscal multiplier is likely to be much higher even if levels above 2
seem very high.
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Figure 80: The fiscal multiplier in Europe is estimated by the IMF to be persist-
ently higher when at the effective lower bound

3.0 1 m Normal conditions m Effective lower bound conditions

25

2.0

Multiplier
o

0.5

0.0

One year Two years Three years Four years Five years

Source : Deutsche Bank, IMF |

Regardless of the exact level, similar to the CBO estimates, the multiplier is likely
~2.5xlarger when monetary policy is constrained by the effective lower bound. The
IMF's estimate alsoillustrates how the multiplier typically evolves over time: spend-
ing is almost always stimulative in the short term, but in usual conditions, the cen-
tral bank offsets the boost by raising interest rates, leading to a multiplier less than
1 over the following years. Fiscal spending therefore drags consumption forward,
but does not boost overall consumption across multiple years. When rates are
around zero though, the fiscal stimulus raises output by more than the initial cost
of the spending, for many years into the future.

The theoretical case for helicopter money/MMT in Europe is therefore quite inter-
esting, plausible, and one to consider. However, apart from, and in addition to, the
political roadblocks, institutional factors would make this difficult. Whereas in the
US, the Federal Reserve can simply create bank reserves to accommodate wider
fiscal deficits, the euro area has a complicated system of interlocking national cen-
tral banks. It would likely be possible for the Eurosystem to implement a helicopter
money/MMT-like system, but it would likely require further socialising of risks.

In the euro area, the national central banks maintain “Target II” balances with the
ECB. The national central banks in some countries have net claims on the broader
Eurosystem, while some have liabilities. The chart below shows these positions by
country.

Figure 81: Target Il balances (€bn)
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For example, if the ECB wants to lend to an Italian commercial bank under its long-
term refinancing operations programme, the Bank of Italy actually makes the loan
and accrues a corresponding liability to the Eurosystem. Often, the commercial
bank will then lend out the new reserves, and often they will wind up in Northern
European banks, e.g. a German bank. When the German bank gains reserves, the
Bundesbank accrues an asset versus the Eurosystem, corresponding to and offset-
ting the Bank of Italy’s liability.

Under MMT-type policies, the central bank creates reserves to accommodate fiscal
spending. In Europe, this would likely result in even wider Target Il imbalances.
Countries with large fiscal deficits, like Italy (2018 deficit of -2.1% of GDP), France
(-2.5%), and Spain (-2.5%), would likely lean on their central banks for additional
reserve creation. On the other hand, surplus countries like Germany (+1.7%) and
the Netherlands (+1.5%), would not need as much monetary support.

If MMT-type policies were implemented, the Target |l imbalances would likely wid-
en, presenting a potential complicationto achieving political support. Inthe unlikely
event that a country exited the Eurosystem, it could effectively renege on its Target
Il commitments, or try to pay them back in a devalued currency. This would present
a further layer of complexity on top of the already difficult task of achieving a Euro-
pean consensus on fiscal policy.

Central banks and fiat money allow for helicopter money if politics desire
it

The Bank of England was the first central bank to be set up, in 1694. It was estab-
lished to finance the government’s funding of the war effort against France. Central
banks have replicated such endeavours over the following centuries and across
many different countries. However, their role and purpose has changed over time
and we shouldn’t be surprised to see their function and responsibilities change
again. Since the financial crisis, their policy responses have dramatically evolved,
and while the accumulation of assets on theirbalance sheetsisinaggregate greater
than it has ever been ata global level, individual central banks have been as aggres-
sive as this through history.

We only have to look attwo charts from last year’s long-term study in Figure 82 and
Figure 83 to show that modern history is full of examples of how the price level has
risenin an exponential mannerin many countries around the world. It's perhaps not
a coincidence that this last century or so has seen the establishment of most of the
central banks in existence today.
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Figure 83: Timeline of G20 central banks coming into exis-

Figure 82: Inflation price series (log-scale)
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Inthe gaps between precious metal membership regimes, these central banks typi-
cally facilitated more money being pumped into domestic economies. Indeed,
since 1971, virtually all global money is essentially fiat money with nothing backing
it. So the infrastructure to create inflation and/or higher nominal activity is without
adoubtin place. It now depends on policy and political will. The next global reces-
sion will likely bring a realisation that cutting rates further and conducting post-
2008-style QE alone will unlikely be enough to move the dial. This will likely provide
the cover for such radical policy changes.

In countries with sizeable ageing populations and high savings rates, there may be
more political resistance to such policies (e.g. Japan and Germany), but in many
countries the clamourwill likely grow for more radical and more redistributional pol-
icies. In Japan the BoJ has already given the government the keys to the helicopter
but as Figure 78 showed, the politicians have yet to properly get on board, even
though the rotors are running. Germany will likely face a more difficult internal bat-
tle in the years ahead, as the pressure for more fiscal spending will perhaps be less
internally driven but more from other European countries wanting to create more
aggregate demand in the Euro area.

What are the risks to such a new policy era?

Put very simply, when debt is already at high levels, helicopter money or MMT-type
policies have a chance of working for the economy only if they can create a scenario
where real yields stay negative (preferably by a decent margin) and nominal GDP
growth stays comfortably above nominalyields. Theaimistoincrease nominal GDP
withoutincreasing nominalyields by as much (ifatall, butthat might be unrealistic).
So the era of financial repression will need to stay and central banks will need to be
aggressive. In an ideal world, you would increase real GDP, but that is as much a
function of demographics and productivity. We have to assume demographics are
generally getting worse across the MDW and that structural reforms are not only
difficult but will generally move the needle by only a few tenths of a percentage
point for most countries. As we hinted earlier, excess debt in the system might in
itself be holding productivity back. So managing this debt burden relative to GDP
might be the key to unlocking some productivity gains.

The negative yield regime is yet to be tested

One of the great unknowns of this period of ultra-low/negative yields is what hap-
pensif and whenthe momentum of regular fresh all-time yield lows stop. It's all very

Page 52 Deutsche Bank AG/London



23 September 2019
Long-Term Asset Return Study

well to comment on the madness of investors buying securities with a negative
yield, butif they have so far continually made positive returns due to someone being
able to buy it off them at even lower negative yields, then at face value these have
been good investments. Figure 84 shows the total return of Bunds, European gov-
ernments overall and JGBs since 2007.

Figure 84: Total returns of Bunds, Eur Govs and JGBs since 2007
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Even during the period of negative yields, it's remarkable that nominal returns have
continually headed higher. This surely helps with the ease of funding as investors
are yetto be punished for taking such extreme yield-to-maturity risk. It does feel like
a pyramid scheme in some ways though, as to ensure continued positive total
returns and to attract new investment, yields must keep falling. This is clearly possi-
ble, but where is the limit? Yields at-1%, -2%, -5%? This won't matter to non-price/
return-sensitive investors, but there remains a substantial free float of investments
(albeit lower than in the past) where it wi// matter.

If price-sensitive investors do eventually revolt, and if the maintenance of deeply
negative realyields (andyields comfortably below NGDP) remains a key policy goal,
then central banks may have to massively step up their purchases of government
bonds.

Evolution of Government bond holders over time and why it
matters

The exact investor base holding government debt is hugely important. Different
classes of investor have different objectives, sensitivities, and guidelines. If debt
levels are set torise over the next several years, will investors still purchase the new
issuances? Will they demand higher yields? Or do they have different priorities that
make them less concerned about yield levels? In recent years, investors who are
less sensitive to interest rates have gained prominence, namely central banks, offi-
cial reserve managers, and pensions/insurance funds. Can this move towards
price-insensitive investors survive into the future?

Figure 85 and Figure 86 below show the long history of government debt holders
across developed markets, in aggregate. Two recent trends are noteworthy. First,
central bank holdings of government debt have risen steeply over the last decade,
similarto the experience during World War Il, and are back near the historical highs.
Second, the foreign sector has become increasingly importantsince the late 1970s,
in line with the broader trends in financial and trade globalisation. This group
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includes official flows, like central banks, governments, and reserve managers, but
alsoincludes private capital flows, like banks and pension funds. As aresultof these
two trends, domestic investors, including banks, households, and non-financial

corporations, have seen their share of holdings fall to less than half of the total —the
lowest share on record.

Figure 85: Holdings of government debt over time

Figure 86: The foreign sector and domestic central banks
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Of the foreign holdings, it is difficult to determine the exact historical breakdown
between public and private investors. We do have reasonably good data for the last
onetotwodecades, which shows that foreign official holdings of developed market
government debt have been growing faster than foreign private holdings. The
charts below show that foreign holdings of DM debt have risen by over $9 trillion
over the last 15 years, from around $5 trillion to over $14 trillion. Of that increase,
almost $6 trillion, or 64%, was driven by official institutions. Official investors now
make up over half of the overall foreign holdings of DM government debt.

Figure 87: The foreign official sector has driven most of the increase in foreign
holdings of DM government bonds
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For the countries that have seen big increases in official foreign holdings, the over-
whelming driver has been foreign exchange reserve accumulation by emerging
markets. As shown below, the rise in US dollar reserve holdings has coincided neat-
ly with a buildup in foreign holdings of US treasury securities. The big rise in recent
years is evident in either nominal or inflation-adjusted figures.
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Figure 88: Foreign holdings of Treasuries and foreign official reserves in USD have risen in tandem - nominal (left) and in
2000 constant dollars (right) ($bn)
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Figure 89 highlights that the ebbing and flowing of global trade through history has
been strongly correlated to foreign holdings of government debt. The surge in glo-
balisation overthe lastfour decades seemsto have coincided with the surge of such
holdings.

Figure 89:Global Trade as % of GDP and Foreign Holders of Govt. Debt as % of

Total
70% 1 Foreign Holders of Govt Debt as a % of Total (LHS) r 65%
60% | Global Trade as a % GDP (RHS) r 60%
I 55%
50% A I 50%
I 45%
40% I 40%
30% I 35%
I 30%
20% A L 25%
10% A I 20%
I 15%
0% 10%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Source : Deutsche Bank, Blackrock Investment Institute, IMF |

Interestingly the graph shows that since global trade as a share of GDP plateaued
around the time of the GFC, so has the percentage holdings of government bonds
from the foreign sector. Although correlation does notequal causality, thereis good
evidencetosuggestthattheforeignsector's participationin governmentdebtinthe
future could be linked to the outcome of the current trade war and general backlash
againstglobalisation. Figure 86 already shows that when you look at domestic cen-
tralbankandforeign ownership holdings, the former has seen rapid growth over the
last decade, whilst the latter has stayed broadly constant at high levels. If govern-
ments do increase fiscal spending and want to maintain ultra-low yields, central
banks will likely still need to do more of the marginal buying, especially in a world
where globalisation is not the same force as it was between the late 1970s and the
GFC.

In aggregate, domestic central banks have already added $6.9 trillion to their bal-
ance sheets by buying debt, taking the total to over $8.7 trillion from under $2 trillion
before the crisis. Of that increase, the Fed has been responsible for 41%, or $2.8
trillion, and the BoJ has been responsible for 23%, or $1.6 trillion.
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Figure 90: Central banks have almost quadrupled their holdings over the last
decade ($bn)
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Taking these two investor groups together, i.e. foreign official investors and domes-
tic central banks, we see that public institutions are very influential over public debt
markets. Across DM, these two segments encompass an average of 30% of the
outstanding government debt. The US is right around average, while Germany,
Japan, and France are all above average.

Figure 91: Foreign official + domestic central bank holdings of government debt
average around 30% of the market
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Athird class of investoris also influential in government bond markets: pension and
insurance funds. Like central banks and reserve managers, they are often forced to
invest in long-term, safe instruments. That often pushes them to buy government
bonds. The pie charts below splitthe government bond marketsinto four segments:
domestic central banks, official foreign institutions, pension/insurance funds, and
the remainder. That fourth quadrant, the ‘remainder and free float’ segment of the
market, held by banks, investors, and households, is now relatively small in some
major markets.
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Figure 92: Estimates of holdings of government bonds in major countries by investor type
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So with the volume of price-insensitive investors growing over time, governments
continue to have attractive funding opportunities that haven't always been present
through history. The so-called bond vigilantes of the late twentieth century, who
responded to fundamentals and punished profligate governments, have been dis-
placed by a new class of investors who simply —whether for legal, liquidity, or safety
reasons — do not care as much about those fundamentals. This will help fund the
world's mountain of debt, but we suspect that domestic central banks may have to
do even more of the funding.
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Investment Implications

Although the futureis highly uncertain, this report suggests that the mostlikely sce-
nario over the years, or even decades, ahead is for along period during which yields
are comfortably below inflation and nominal GDP. We expect that governments will
eventually accept the invitation of low/negative yields and issue more debt to try to
grow nominal GDP. At this stage, central banks will likely need to buy more govern-
ment debt to ensure the success of this policy. Whether this is called helicopter
money or MMT is less relevant, but essentially we will move from a period (post-
GFC) when money was printed to buy government bonds to a period when money
will be printed to effectively finance spending in the economy. So there will be even
more debt in the global economy relative to GDP than we have today, or — at best
— we might maintain current high debt levels if countries are uber-aggressive on
financial repression. This will likely be most effective if the authorities can ensure
that we have much lower yields than nominal GDP, mirroring the 1946-1980 period.

With that in mind, it's worth examining this 1946-1980 period for investment
returns—incomparison withlong-termannualised real returns. Clearly the two peri-
ods have many differences, but it gives us some context to judge potential invest-
ment implications.

Figure 93 shows annualised real returns over this period for dollar-based assets,
and Figure 94 shows how this differed from each asset's long-term return.

Figure 93: US assets annualised real returns 1946-1980... Figure 94: ...vs. long-term annualised real returns
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Over such along period, it would be strange if equities were not the best performer,
butthereal returns were very slightly below their long-term average. It's no surprise
given everything we've discussed in this report, to see very poor real returns in fixed
income —-1.8% p.a. for 10-year Treasuries - shocking levels of wealth destruction
in real terms. BBB returns are more negative, but our series has a 30-year duration
so the comparisionis slightly misleading. As discussed below, in any recurrence of
such a period, we'd expect credit to outperform Treasuries (duration matched) by
more than the long-term history as we'd expect low defaults in such a period.

On the positive side, commodities — particularly oil and gold — outperformed their

long-term average returns by c. 5% p.a. and ¢.3% p.a. for three and a half decades,
respectively. So on a relative basis, commodities will likely be the biggest winner.
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Given gold's historic store of value as a currency, it's easy to see how this could be
a sought-after assetin the years ahead. In a modern twist, the appeal of alternative
digital currencies may also build. The closer we get to full-blown helicopter money,
the more we will likely see the rise of crypto currencies.

So hard assets and alternative currencies should be the investment bias.

Figure 95: Annualised equity vs. bond returns by country 1946-1980 - nominal (left), real (middle) and equity-bond (right)
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A world of ultra-low defaults?

One of the implications of real yields remaining negative for a prolonged time is that
default rates for non-government entities should stay structurally very low — not-
withstanding any temporary rises with recessions. Figure 96 shows IG default rates
over the last century versus both real |G yields and IG yields minus nominal GDP.
Although a slightly sweeping analysis, there is strong evidence to suggest that
defaults have been structurally much lowerwhenyields are well below inflation and
nominal activity. The opposite is also true.

Figure 96: IG Annual Default Rate vs. byr Moving Average IG Real Yields (left) and IG Yields - Nominal GDP (right)
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The problem with doing this, forIGissuers, is that G defaults are very rare and most-
ly concentrated around recessions. You get a better feel for the structural decline in
defaults in a lower-real-yield world in Figure 97 , which shows single-B defaults
since the HY market began to have critical mass in the early 1980s. In an era of col-
lapsing real yields, defaults have collapsed too, even though real growth rates have
been increasingly disappointing.
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| Figure 97: Single-B Annual Default Rates vs. Real 10yr Treasury and Bund Yields
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So a long period of negative real yields and nominal corporate yields being below
nominal GDP will likely bring structurally low defaults with the possibility of higher
excess returns for corporate bonds. Within a poor outlook for fixed income, credit
should outperform governments by more than the long-term average rate given
that defaults should stay lower than average.

In general, though, it feels like an environment where issuers of debt should try to
fix in ultra-low, ultra-long funding — and investors should avoid buying it.

Is that a sustainable equilibrium?
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Historical Asset Returns

The following pages are our data section, where we examine long-term US returns
going back to the start of the nineteenth century (where possible). In addition, we
look atvariousinternational returnsforequitiesand bondsforasfarbackaswe have
data. For many countries, this stretches back deep into the early 1900s, and for
some countries the data goes back over 200 years. We show returnsin nominal and
realterms, and for the international section we convertall returns into dollars for the
sake of comparison. We also show returns annualised within each decade and by
50-year buckets. Additionally, we detail returns from certain starting points. With
these different starting points, we can hopefully see cyclical, secularand very long-
term trends.

Firstthe US. Figure 98 and Figure 99 show why we invest in assets over the medium
to long term. Data going back over 200 years shows that storing cash under the
mattress has been a recipe for wealth erosion throughout history in all but the most
exceptional international circumstances.

Over the entire sample period, US equities have outperformed corporate bonds,
which have outperformed government bonds, which have outperformed cash,
which interestingly has generally outperformed the commodities analysed in this
section. Over the last 100 years (since end 1919, where we have data for the widest
selection of assets), equities have outperformed 10yr and 30yr governments by
around +4.5% p.a., corporates by +3.6% p.a. and T-bills (cash proxy) by +6.4% p.a.
They have also outperformed gold by 5.5% p.a., oil by 7.5%, and US housing (prices
only) by 6.1% p.a. Indeed, in real terms, over the past 100 years, commodities have
generally seen negative returns. Within our small sample, only gold (+1.7% p.a.)
and copper (+0.03% p.a.) have seen positive real returns, while the overall com-
modity index has seen an annualised real return of -1.3% p.a. Housing (+1.1% p.a.)
has also seen a positive real return, but this is still underwhelming compared to
equities (+7.3% p.a.), 10yr treasuries (+2.5% p.a.) and corporate bonds (+3.5%
p.a.). Overrecentyears, assets like housing (tolive in, notrent out) and commodities
have been used as a portfolio alternative to equities and bonds. History suggests
that over the long run, such a strategy is unlikely to produce superior results, espe-
cially relative to equities. Their lack of income make it difficult for them to compete
with traditional assets. Buy-to-let housing would be more competitive, but there is
no long-term data series available to analyse this.

Since 1800, US equities have had only two negative decades in nominal terms: the
1930s (-0.5% p.a.) and the 2000s (-0.9% p.a.); there have been only three in real
terms (1910s: -2.8%, 1970s: -1.5%, 2000s: -3.4%).

In nominal terms three of the best five decades for equities since 1900 have
occurred inthe last four decades (including the current decade). However, this peri-
od also included the worst decade (the 2000s).

Interestingly, 10-year Treasuries and corporate bonds have never seen a negative
return decade in nominal terms. But in real terms, six of the 12 decades since 1900
have seen a negative return from 10-year Treasuries, including four successive dec-
ades fromthe 1940s. After this, the last four decades have seen positive real returns
for bonds. That said, with each decade, we have seen these annualized returns
decline, and —as we have highlighted in this note —we can't help thinking that we're
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setting ourselves up for a return to a few negative real return decades ahead in
bonds as we venture towards 2050.

International Returns

Fixed income is the asset class for which we have the longest-dated data series glo-
bally. There is definitely a survivor bias in bonds, though. Although the majority of
countries (data back to 1900) in our study have provided positive real returns over
this period, there have been some notable exceptions, with France (-1.2%p.a.), Italy
(-1.8% p.a.) and Japan (-0.6% p.a.) all seeing negative real returns. Germany would
be the worst if we had reliable data through the hyperinflation period in the 1920s.
This shows that negative real returns in bonds are a real possibility over even very
long periods of time. Negative real returns are also usually difficult to reverse once
they've occurred.

For equities we have comprehensive returns data for only a critical mass of coun-
tries post WWII; over the last 50 years, around half of the developed markets saw
real annualised returns of +5-6.5% p.a. The only notable laggard is Italy (+1.4%
p.a.), although Austria, Japan, and Spain have all provided annualised real returns
of less than +4%.

Since the Euro was introduced in 1999, there is little doubt that equity returns in
Europe have been disappointing. However, this period did coincide with the global
equity market bubble, so returns are best compared using the US and UK (+4.0%
and +3.3% p.a. real adjusted, respectively) for context. Only Austria and France
have outperformed the US, with the remainder of the Eurozone countries in our
analysis underperforming the UK in real terms. Portugal (-0.6% p.a.) has actually
failed to provide positive real returns since the introduction of the single currency
more than 20 years ago. Although itis notincluded in this analysis, the same would
also be true for Greece. In addition, both Italy and Spain have seen real returns of
less than +1%, and Ireland has only mustered +1.3% annualised real returns. Such
poor returns for the peripheral Eurozone economies' equity markets, especially
those stillin negative territory after more than 20 years, is a worrying statistic for the
supporters of the single currency.

Government bond returns since the Euro commenced are strong across the board
due to the themes explored in this and previous reports, with investors having cen-
tral banks to thank for this in the weakest Euro area countries. Without their inter-
ventionit's possible we would have seen sovereign defaults overand above the hair-
cuts that investors took in Greece. This would have wiped out returns in fixed
income that, as history shows, are hard to get back even over the very long term.

We also include tables using similar time frames to show long-term nominal and
real GDP for a host of DM and EM countries. We've also converted into dollars to
allow some comparison through time.

The full datais shown in the following pages, covering nominal and real returns and
including a shorter history for various EM countries. For all returns we also show
nominal returns through time in dollar terms. For visual ease, we have shaded the
periods of negative returns.
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Figure 98: Nominal returns for US assets over different time horizons

Treasury Treasury Treasury (HY House Prices Commodities

Equity Corp Bond AAA Bond BBB Bond (10yr) (30yr) HY Bond Matched) Treasury Bill (Price Only) Gold Copper Qil Wheat  (CRB Index)
last byrs (2015-2019) 9.37% 6.77% 6.71% 7.34% 3.36% 5.93% 5.562% 2.20% 0.97% 4.82% 5.13% -2.20% 0.60% -5.24% -5.82%
last 10yrs (2010-2019) 12.37% 8.38% 8.08% 8.75% 4.43% 8.01% 7.19% 2.50% 0.52% 3.69% 3.33% -2.15% -3.59% 1.16% -4.96%
last 16yrs (2005-2019) 8.24% 7.39% 7.21% 7.51% 4.55% 6.66% 6.91% 3.31% 1.28% 1.91% 8.656% 3.54% 1.61% 1.82% -3.356%
last 26yrs (1995-2019) 9.75% 8.69% 8.54% 8.86% 6.00% 7.89% 7.45% 4.99% 2.31% 3.95% 5.67% 2.44% 4.63% 0.49% 0.94%
last 50yrs (1970-2019) 10.33% 9.09% 8.75% 9.49% 7.50% 7.92% 4.72% 5.03% 7.82% 3.13% 5.85% 2.26% 2.40%
last 75yrs (1945-2019) 11.13% 6.29% 5.97% 6.71% 5.49% 5.42% 4.00% 4.74% 5.11% 4.20% 4.21% 1.34% 2.06%
last 100yrs (1920-2019) 10.09% 6.28% 6.04% 6.76% 5.23% 5.31% 3.45% 3.72% 4.39% 2.67% 2.43% 0.62% 1.34%
last 150yrs (1870-2019) 8.91% 4.74% 3.32% 2.78% 1.41% 1.60% 1.19%
last 200yrs (1820-2019) 8.65% 4.94% 3.65% 2.20% 1.12%
since 1800 8.59% 5.17% 3.78% 2.00% 0.73%
since 1900 9.69% 5.81% 4.67% 4.81% 3.36% 3.563% 3.656% 2.19% 2.97% 1.60%
since 1920 10.09% 6.28% 6.04% 6.76% 5.23% 5.31% 3.45% 3.72% 4.39% 2.67% 2.43% 0.62% 1.34%
since 1930 9.58% 6.23% 5.99% 6.69% 5.18% 5.23% 3.40% 4.07% 4.89% 3.03% 3.29% 1.41% 1.99%
1900-2019 9.69% 5.81% 4.67% 4.81% 3.36% 3.563% 3.656% 2.19% 2.97% 1.60%
since 1971 10.46% 9.17% 8.75% 9.62% 7.28% 7.80% 4.69% 4.97% 7.86% 3.31% 5.84% 2.00% 2.48%
since 1980 11.50% 10.05% 9.70% 10.42% 7.85% 9.00% 4.29% 4.30% 2.76% 2.36% 0.93% 0.09% 0.47%
since 1985 11.05% 9.92% 9.64% 10.20% 7.35% 8.98% 8.80% 6.45% 3.32% 4.16% 4.66% 4.15% 2.12% 0.66% 0.95%
since 1999 6.19% 7.83% 7.53% 8.08% 4.76% 6.45% 6.64% 3.88% 1.77% 4.00% 8.24% 6.28% 7.47% 2.93% 1.47%
RETURNS BY DECADE
1800-1809 11.09% 8.74% 5.16% 0.00% -1.62%
1810-1819 4.91% 6.22% 5.07% 0.00% -4.63%
1820-1829 6.94% 5.67% 3.80% 0.00% -1.63%
1830-1839 5.34% 2.14% 4.29% 0.67% 1.38%
1840-1849 7.83% 7.76% 5.02% -0.03% -2.57%
1850-1859 1.62% 5.25% 5.08% 0.00% 2.35% 5.70%
1860-1869 18.34% 6.96% 5.04% 1.81% 1.90% -12.73% -1.80%
1870-1879 7.73% 6.14% 4.11% -1.78% -2.05% -14.26% 5.23%
1880-1889 5.68% 5.50% 3.04% 0.00% -1.66% -0.70% -5.09%
1890-1899 5.37% 3.44% 2.33% 0.00% -1.26% 4.88% -1.21%
1900-1909 9.92% 4.39% 1.64% 2.17% 3.04% 1.97% 0.00% -3.55% -1.43% 6.06%
1910-1919 4.35% 2.62% 2.27% 2.52% 2.73% 3.15% 0.00% 3.34% 13.33% 7.19%
1920-1929 14.78% 6.73% 6.52% 7.31% 5.656% 6.05% 3.88% 0.65% 0.00% -0.48% -4.98% -6.18% -4.33%
1930-1939 -0.47% 6.47% 7.48% 6.42% 4.11% 5.49% 0.58% -1.21% 5.41% -3.51% -1.81% -2.22% -0.70%
1940-1949 8.99% 3.92% 2.92% 5.44% 2.59% 2.42% 0.48% 8.12% 1.47% 4.00% 0.28% 7.64% 5.90%
1950-1959 19.26% 0.16% -0.08% 0.59% 0.39% -0.50% 2.02% 2.97% -1.38% 5.96% 1.46% -0.69% 0.62%
1960-1969 7.76% 0.57% 0.42% 0.89% 2.36% 0.51% 4.06% 1.85% -0.01% 5.43% 0.78% -2.96% 0.24%
1970-1979 5.77% 5.34% 5.02% 5.85% 6.08% 3.71% 6.48% 7.99% 30.70% 6.28% 28.04% 11.43% 10.48%
1980-1989 17.47% 13.72% 13.03% 14.44% 12.78% 12.64% 9.13% 6.94% -2.37% 0.57% -5.40% -0.74% -2.00%
1990-1999 18.21% 9.30% 8.84% 9.96% 7.98% 8.40% 11.21% 7.34% 4.95% 2.67% -3.32% -2.12% 1.67% -6.31% 3.19%
2000-2009 -0.95% 8.87% 8.91% 8.62% 6.40% 7.03% 6.52% 6.18% 2.74% 3.95% 14.32% 13.96% 11.91% 6.67% 6.04%
2010-2019 12.37% 8.38% 8.08% 8.75% 4.43% 8.01% 7.19% 2.50% 0.52% 3.69% 3.33% -2.15% -3.59% 1.16% -4.96%
RETURNS BY HALF CENTURY
1800-1849 7.20% 6.08% 4.67% 0.13% -1.83%
1850-1899 7.61% 5.46% 3.91% 0.00% -0.16% 0.48%
1900-1949 7.39% 4.81% 3.24% 3.72% 2.13% 2.49% 1.35% -0.09% 0.89% 2.34%
1950-1999 13.565% 5.69% 5.33% 6.21% 5.83% 4.84% 5.30% 4.46% 4.00% 3.17% 4.72% -0.03% 2.42%
2000-2019 5.50% 8.63% 8.49% 8.69% 5.41% 7.52% 6.85% 4.32% 1.62% 3.82% 8.68% 5.60% 3.87% 3.88% 0.39%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 99: Real returns for US assets over different time horizons

Treasury Treasury Treasury (HY House Prices Commodities

Equity Corp Bond AAA Bond BBB Bond (10yr) (30yr) HY Bond Matched) Treasury Bill (Price Only) Gold Copper Qil Wheat  (CRB Index)
last byrs (2015-2019) 7.59% 5.04% 4.98% 5.59% 1.68% 4.21% 3.80% 0.54% -0.67% 3.12% 3.42% -3.78% -1.04% -6.78% -7.35%
last 10yrs (2010-2019) 10.563% 6.61% 6.31% 6.96% 2.72% 6.24% 5.43% 0.82% -1.13% 1.99% 1.63% -3.75% -5.17% -0.50% -6.52%
last 16yrs (2005-2019) 6.16% 5.33% 5.16% 5.45% 2.54% 4.61% 4.85% 1.32% -0.66% -0.05% 6.56% 1.55% -0.34% -0.14% -56.20%
last 26yrs (1995-2019) 7.43% 6.38% 6.24% 6.56% 3.75% 5.60% 5.17% 2.76% 0.15% 1.74% 3.43% 0.27% 2.41% -1.64% -1.20%
last 50yrs (1970-2019) 6.18% 4.99% 4.66% 5.37% 3.45% 3.86% 0.78% 1.08% 3.77% -0.75% 1.87% -1.59% -1.45%
last 75yrs (1945-2019) 7.25% 2.57% 2.27% 2.98% 1.80% 1.74% 0.37% 1.08% 1.44% 0.55% 0.57% -2.20% -1.50%
last 100yrs (1920-2019) 7.26% 3.54% 3.31% 4.01% 2.52% 2.60% 0.79% 1.05% 1.70% 0.03% -0.21% -1.97% -1.27%
last 150yrs (1870-2019) 6.52% 2.44% 1.04% 0.52% -0.82% -0.64% -1.04%
last 200yrs (1820-2019) 6.70% 3.05% 1.78% 0.36% -0.70%
since 1800 6.79% 3.43% 2.06% 0.31% -0.94%
since 1900 6.39% 2.72% 1.62% 1.75% 0.34% 0.51% 0.62% -0.79% -0.04% -1.36%
since 1920 7.26% 3.54% 3.31% 4.01% 2.52% 2.60% 0.79% 1.05% 1.70% 0.03% -0.21% -1.97% -1.27%
since 1930 6.34% 3.08% 2.86% 3.54% 2.07% 2.11% 0.34% 0.99% 1.79% -0.02% 0.23% -1.59% -1.02%
1900-2019 6.39% 2.72% 1.62% 1.75% 0.34% 0.51% 0.62% -0.79% -0.04% -1.36%
since 1971 6.34% 5.10% 4.69% 5.53% 3.27% 3.78% 0.78% 1.05% 3.83% -0.54% 1.89% -1.81% -1.35%
since 1980 8.19% 6.79% 6.44% 7.14% 4.66% 5.77% 1.19% 1.21% -0.29% -0.68% -2.06% -2.88% -2.51%
since 1985 8.27% 7.17% 6.89% 7.44% 4.66% 6.25% 6.07% 3.78% 0.73% 1.565% 2.04% 1.564% -0.44% -1.86% -1.58%
since 1999 3.97% 5.58% 5.28% 5.82% 2.56% 4.22% 4.41% 1.70% -0.36% 1.82% 5.98% 4.06% 5.22% 0.77% -0.66%
RETURNS BY DECADE
1800-1809 11.09% 8.74% 5.16% 0.00% -1.62%
1810-1819 4.56% 5.87% 4.72% -0.34% -4.96%
1820-1829 9.05% 7.76% 5.86% 1.98% 0.31%
1830-1839 3.23% 0.10% 2.20% -1.35% -0.65%
1840-1849 10.82% 10.75% 7.94% 2.75% 0.13%
1850-1859 0.07% 3.64% 3.47% -1.53% 0.79% 4.08%
1860-1869 13.568% 2.66% 0.81% -2.29% -2.20% -16.24% -6.75%
1870-1879 10.20% 8.57% 6.50% 0.47% 0.19% -12.30% 7.64%
1880-1889 5.68% 5.50% 3.04% 0.00% -1.66% -0.70% -5.09%
1890-1899 5.23% 3.30% 2.19% -0.13% -1.39% 4.74% -1.34%
1900-1909 7.36% 1.95% -0.73% -0.22% 0.63% -0.41% -2.34% -5.80% -3.73% 3.58%
1910-1919 -2.78% -4.39% -4.72% -4.49% -4.29% -3.90% -6.84% -3.72% 5.59% -0.14%
1920-1929 15.87% 7.74% 7.53% 8.32% 6.65% 7.06% 4.87% 1.61% 0.95% 0.46% -4.08% -56.29% -3.42%
1930-1939 1.60% 8.68% 9.72% 8.64% 6.27% 7.69% 2.67% 0.85% 7.60% -1.50% 0.24% -0.19% 1.37%
1940-1949 3.45% -1.36% -2.31% 0.07% -2.63% -2.79% -4.63% 2.62% -3.69% -1.29% -4.83% 2.17% 0.52%
1950-1959 16.67% -2.02% -2.25% -1.60% -1.80% -2.67% -0.20% 0.74% -3.52% 3.66% -0.75% -2.84% -1.57%
1960-1969 5.11% -1.89% -2.05% -1.59% -0.15% -1.96% 1.51% -0.65% -2.47% 2.84% -1.69% -56.34% -2.22%
1970-1979 -1.51% -1.91% -2.20% -1.43% -1.21% -3.43% -0.85% 0.56% 21.71% -1.03% 19.23% 3.76% 2.88%
1980-1989 11.78% 8.22% 7.56% 8.90% 7.32% 7.19% 3.84% 1.76% -7.10% -4.30% -9.98% -5.54% -6.75%
1990-1999 14.83% 6.18% 5.73% 6.82% 4.90% 5.30% 8.03% 4.27% 1.95% -0.26% -6.08% -4.92% -1.23% -8.99% 0.24%
2000-2009 -3.42% 6.16% 6.19% 5.91% 3.75% 4.36% 3.86% 3.563% 0.18% 1.35% 11.46% 11.12% 9.12% 4.01% 3.39%
2010-2019 10.563% 6.61% 6.31% 6.96% 2.72% 6.24% 5.43% 0.82% -1.13% 1.99% 1.63% -3.75% -6.17% -0.50% -6.52%
RETURNS BY HALF CENTURY
1800-1849 7.70% 6.568% 5.16% 0.60% -1.37%
1850-1899 6.85% 4.72% 3.19% -0.70% -0.86% -0.23%
1900-1949 4.91% 2.40% 0.86% 1.33% -0.22% 0.13% -0.98% -2.40% -1.44% -0.02%
1950-1999 9.17% 1.62% 1.27% 2.12% 1.75% 0.79% 1.24% 0.43% -0.01% -0.81% 0.68% -3.88% -1.53%
2000-2019 3.32% 6.38% 6.25% 6.44% 3.23% 5.29% 4.64% 2.17% -0.48% 1.67% 6.43% 3.42% 1.72% 1.73% -1.69%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 100: Developed market nominal equity and bond returns (annualised)

Returns by Decade
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EQUITY

Australia 84% 76% 9.6% 10.7% 11.8% 11.8% 12.1% 11.3% 87% 79% 136% 9.7% 154% 10.2% 10.1% 15.3% 14.0% 8.6% 17.7% 11.0% 8.9% 7.6%
Austria 9.6% 45% 56% 71% 7.0% 6.1% 6.5% 16.3% 1.4% 7.4% 45%
Belgium 33% 67% 7.4% 94% 77% 75% 62% 94% 3.6% 6.4% 6.7% 92% -6.9% 11.9% 14.0% 3.4% 7.2% 206% 11.4% 1.8% 67%
Canada 53% 6.4% 81% 90% 92% 90% 88% 93% 7.1% 49.0% 98% 47% 1.1% 6.0% 6.0% 6.1% 10.0% 6.0% 147% 1.0% 8.4% 13.3% 10.0% 10.4% 122% 10.6% 56% 6.4%
Denmark 10.0% 13.5% 12.3% 12.4% 9.1% 7.9% 4.7% 12.8% 10.4% 48% 28% 20% 28% -08% 47% 71% 11.2% 7.4% 79% 238% 11.1% 6.7% 13.5%
France 83% 78% 82% 9.8% 11.2% 10.4% 10.6% 10.2% 5.7% 10.0% 7.4% 94% 72% 16.7% 58% 78% 64% 6.1% 56% 81% 169% -15% 20.7% 24.0% 45% 6.8% 21.9% 143% -03% 7.8%
Germany 49% 8.0% 7.0% 73% 82% 54% 37% 80% 47% 36% 42% 112% 77% 10.0% 51% 56% -187% 18.1% 45% -6.0% 258% 6.0% 22% 159% 12.1% -09% 8.0%
Hong Kong 53% 52% 83% 15.0% 145% 8.2% 24.1% 17.1% 243% 6.0% 5.2%
Ireland 44% 92% 71% 3.0% 14.4% -28% 9.2%
Italy 73% 4.4% 6.0% 7.5% 8.1% 2.4% 6.5% 30.4% 235% 3.7% -3.0% 28.0% 12.6% -15% 4.4%
Japan 34% 74% 1.4% 59% 102% 98% 123% 6.3% 3.2% 25% 25% 14.2% -12% 142% 156.9% 33.9% 13.0% 12.3% 21.3% -42% -51% 7.4%
Netherlands 83% 82% 7.8% 10.1% 10.4% 3.9% 6.1% 5.7% 20.3% 20.6% -2.6% 82%
New Zealand 14.2% 13.6% 10.0% 10.2% 83% 6.2% 13.6%
Norway 85% 88% 9.5% 10.8% 10.4% 9.6% 14.1% 14.0% 9.9% 7.3% 8.8%
Portugal 8.0% 0.8% 5.0% 1.2% 11.1% 06% 0.8%
Spain -39% -06% 7.9% 9.1% 9.4% 2.8% 183% 19.1% -1.2% 27.4% 187% 4.3% -0.6%
Sweden 7.3% 10.1% 10.8% 13.4% 104% 9.3% 6.0% 142% 8.1% 79% 91% 57% 19% 35% -02% 105% 16.3% 81% 6.7% 324% 19.0% 1.3% 10.1%
Switzerland 6.4% 7.9% 81% 7.4% 7.9% 4.8% 2.0% 106% 16.0% 1.1% 7.9%
UK 6.0% 7.4% 75% 11.3% 102% 86% 6.6% 11.7% 53%| 81% 54% 48% 43% 48% 38% 44% 49% 55% 30% 06% 15% 95% 19% 89% 172% 83% 102% 23.9% 149% 1.6% 7.4%
us 9.4% 124% 9.8% 10.3% 10.1% 9.6% 9.0% 105% 6.2%| 11.1% 49% 69% 53% 78% 16% 183% 7.7% 57% 54% 9.9% 43% 148% -05% 9.0% 193% 78% 58% 175% 182% -09% 12.4%
BOND

Australia 58% 75% 81% 93% 7.1% 6.2% 4.0% 95% 6.3% 52% 51% 52% 40% 21% 18% 53% 72% 51% 31% 42% 69% 124% 129% 6.7% 7.5%
Austria 15% 48% 59% 7.2% 72% 47% -07% 82% 79% 62% 81% 87% 85% b58% 4.8%
Belgium 25% 53% 66% 80% 66% 56% 4.0% 80% 51% 38% 6.1% 50% 52% 49% 34% 29% -12% 84% 39% 49% 43% 44% 63% 12.0% 104% 6.0% 53%
Canada 27% 42% 66% 83% 6.1% 54% 36% 81% 5.0% 50% 63% 65% 33% 25% 16% 58% 52% 35% 15% 37% 68% 13.4% 107% 68% 4.2%
Denmark 3.0% 5.0% 6.7% 10.2% 8.0% 7.1% 49% 103% b5.0%| 41% -14% 89% 41% 36% 51% 47% 59% 50% 33% 37% 11% 66% 6.0% 83% 45% 4.1% 10.1% 189% 11.2% 6.1% 5.0%
France 26% 50% 64% 83% 66% 56% 37% 85% 48%|218% 60% 119% 39% 04% 68% 51% 60% 45% 43% 31% -1.0% 81% 38% 28% 54% 43% 6.1% 147% 10.1% 59% 5.0%
Germany 23% 47% 6.0% 7.0% 71% 47% 73% -173% 59% 58% 81% 82% 85% 58% 47%
Hong Kong 29% 3.0% 5.0% 1.9% 1.9% 4.2% 06% 3.6% -1.8% 6.0% 3.0%
Ireland 32% 76% 73% 93% 72% 60% 33% 10.1% 5.6% 38% 27% 29% 14% -05% 66% 38% 72% 46% 34% b55% 184% 106% 51% 7.6%
Italy 43% 63% 81% 99% 7.1% 65% 4.0% 102% 5.4% 124% 105% 7.4% 186% 63% 1.0% 123% 64% 59% 51% 15% 29% 59% 50% 33% 50% 65% 173% 143% 58% 6.3%
Japan 11% 19% 29% 53% 63% 59% 62% 53% 2.0% 68% 52% 63% 11% 81% 51% 38% 82% 11.3% 68% 92% 72% 18% 1.9%
Netherlands 24% 49% 61% 73% 43% 38% 15% 73% 48%| -14% -33% 90% 32% 56% 58% 25% 6.1% 63% 26% 28% 04% 59% 43% 46% 02% -7.7% 75% 96% 87% 59% 4.9%
New Zealand 72% 79% 78% 88% 66% 57% 35% 89% 6.8% 59% 6.0% 41% 24% 04% 68% 54% 52% -04% 47% 26% 151% 11.9% 72% 7.9%
Norway 23% 47% 59% 77% 63% 56% 42% 77% 4.9% 49% 41% 34% 37% 68% 49% 17% 38% 02% 6.9% 42% 134% -36% 48% 44% 13.1% 11.0% 55% 4.7%
Portugal 6.9% 92% 92% 106% 81% 7.6% 54% 10.7% 6.8% 108% 88% 12.2% 3.9% 126% 79% -55% 78% 16% 93% 101% 27% 39% 30% 16% 195% 178% 59% 9.2%
Spain 47% 70% 73% 95% 69% 68% 48% 97% 59%| 3.4% -184% 15.7% 11.6% -2.7% 12.2% 3.7% 0.0% 144% 54% 88% 33% 54% 62% 33% 28% 48% 65% 16.4% 121% 56% 7.0%
Sweden 22% 37% 6.0% 78% 59% 54% 39% 78% 4.3% 52% 58% 50% 31% 31% 34% 59% 41% 39% 25% 38% 6.1% 11.7% 11.9% 56% 3.7%
Switzerland 33% 35% 42% 47% 43% 40% 36% 47% 3.6% 36% 15% 6.0% 42% 41% 27% 29% 58% 39% 59% 43% 35%
UK 27% 47% 66% 90% 6.1% 51% 23% 92% 49%| 61% 41% 72% 33% 38% 33% 28% 38% 27% 29% 13% -1.0% 52% 71% 20% 09% 16% 82% 141% 12.1% 6.0% 4.7%
us 34% 44% 6.0% 75% 52% 47% 29% 73% 48%| 87% 62% 57% 21% 78% 53% 70% 6.1% 55% 34% 16% 23% 56% 41% 26% 04% 24% 6.1% 128% 8.0% 64% 4.4%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 101: Developed market real equity and bond returns (annualised)

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

byrs 10yrs 2b6yrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
EQUITY
Australia 68% 55% 7.0% 53% 76% 77% 90% 59% 6.0% 95% 12.3% 42% 146% 11.3% 45% 84% 11.2% -14% 86% 86% 56% 55%
Austria 82% 27% 3.8% 3.9% 38% 4.2% 05% 12.2% -1.0% 55% 27%
Belgium 1.7% 4.9% 55% 5.6% 25% 03% 57% 1.7% 3.3% -6.3% -0.7% 116% 06% 0.1% 152% 9.1% -03% 4.9%
Canada 33% 45% 6.1% 49% 64% 58% 62% 51% 51% 485% 14.0% 05% 58% 7.9% 57% 74% 57% -03% 156% 29% 3.7% 106% 7.1% 27% 56% 83% 35% 45%
Denmark 9.2% 12.2% 104% 7.9% 54% 40% 1.1% 84% 87% 54% 29% 1.0% -57% 02% 28% 26% 71% 17% -16% 163% 88% 4.7% 12.2%
France 72% 65% 66% 55% 38% 33% 17% 58% 4.1% 16.1% 5.1% 7.3% 65% 64% 53% -33% 83% -43% -88% 17.4% 06% -22% 141% 122% -21% 6.5%
Germany 34% 65% 54% 45% -16.6% -165% -28.9% 5.2% 3.1% 48% 04% 95% 6.1% 9.6% 52% 3.6% -32.6% -89.3% 65% -95% 23.1% 35% -26% 12.8% 96% -25% 65%
Hong Kong 33% 20% 6.4% 93% 88% 6.7% 146% 7.7% 17.1% 57% 2.0%
Ireland 3.9% 8.6% 5.4% 1.3% 11.8% -52% 8.6%
Italy 7.0% 33% 4.0% 1.4% 2.0% 0.7% 6.1% -12.8% 18.9% 0.0% -14.1% 15.9% 83% -3.7% 3.3%
Japan 3.1% 6.9% 1.2% 3.4% 34% 31% 26% 39% 3.1% -839% -1.0% 46% 26% 104% -248% 295% 71% 32% 186% -53% -48% 6.9%
Netherlands 6.7% 65% 58% 6.7% 7.0% 1.9% 20% -14% 17.1% 17.8% -47% 6.5%
New Zealand 129% 11.9% 7.9% 8.0% 6.3% 3.4% 11.9%
Norway 58% 6.6% 7.3% 59% 57% 7.4% 52% 54% 73% 52% 6.6%
Portugal 72% -04% 2.9% -0.6% 51% -19% -0.4%
Spain -46% -17% 56% 26% 28% 0.7% 71% 12.6% -13.9% 16.0% 14.1% 1.3% -1.7%
Sweden 57% 89% 93% 86% 72% 56% 31% 94% 64% 85% 83% 4.7% -82% 84% -09% 65% 11.3% 41% -20% 23.0% 15.6% -0.6% 8.9%
Switzerland 62% 7.9% 75% 5.0% 56% 4.3% -28% 7.0% 136% 02% 7.9%
UK 45% 52% 52% 56% 65% 48% 41% 60% 33%| 46% 63% 72% 37% 69% 37% 39% 54% 59% 3.0% -02% -58% 129% 1.4% 59% 125% 45% -2.6% 15.9% 11.0% -03% 52%
us 7.6% 105% 7.4% 62% 73% 64% 64% 63% 4.0%|11.1% 46% 91% 32% 108% 0.1% 13.6% 102% 57% 52% 7.4% -28% 159% 1.6% 3.4% 167% 51% -15% 11.8% 148% -3.4% 10.5%
BOND
Australia 42% 54% 55% 39% 3.0% 23% 1.1% 41% 37% 50% 49% 56% 1.0% -33% 46% 83% -02% -831% 1.7% -29% 3.8% 104% 35% 5.4%
Austria 02% 3.0% 4.1% 3.9% 4.0% 2.9% 3.0% 27% 20% 48% 59% 39% 3.0%
Belgium 1.0% 3.6% 4.7% 43% 07% -18% 43% 3.1% 49% 59% 35% 14% 4.0% 0.1% -0.1% 46% -69% 22% 1.6% -08% 69% 82% 39% 3.6%
Canada 07% 23% 46% 42% 34% 23% 1.1% 4.0% 3.0% 98% 81% 62% 4.6% -15% -45% 67% 71% -10% -09% 1.0% -07% 68% 84% 46% 23%
Denmark 22% 39% 50% 58% 43% 31% 13% 59% 3.3%| -1.7% -204% 183% 4.4% 39% 37% 42% 61% 56% 34% 26% -73% 76% 40% 37% 06% -14% 05% 11.7% 9.0% 41% 3.9%
France 15% 38% 48% 4.0% -05% -12% -47% 42% 3.3% 63% 43% 56% 47% 46% 27% -115% 01% 08% -224% -02% 04% -28% 73% 82% 4.0% 3.8%
Germany 09% 32% 44% 4.3% 4.4% 3.1% 9.3% -20.4% 3.6% 3.4% 30% 53% 6.1% 41% 32%
Hong Kong 09% -0.1% 3.1% 2.8% 5.8% -0.1%
Ireland 27% 7.0% 55% 3.7% 4.6% 3.9% 31% 1.9% 09% -09% -67% 88% 80% 25% 7.0%
Italy 39% 52% 6.1% 37% -17% -18% -55% 4.0% 3.6% 107% 71% 6.1% 43% -87% -52% 55% -298% -06% 13% -56% 63% 99% 34% 52%
Japan 07% 1.4% 28% 28% -03% -06% -3.0% 29% 1.9% 103% -1.4% 27% -7.3% 123% 1.6% -326% 47% 54% -18% 67% 6.1% 21% 1.4%
Netherlands 09% 32% 41% 40% 15% 07% -14% 4.0% 28%| -23% -20% 108% 3.0% 7.0% 55% 26% 58% 83% 34% 08% -62% 81% 58% -30% -34% -112% 03% 67% 62% 36% 32%
New Zealand 6.0% 63% 58% 29% 25% 3.0% 4.7% 73% 53% 23% -49% 1.4% -83% 33% 99% 43% 63%
Norway -03% 27% 38% 30% 31% 19% 1.0% 32% 28% 41% 31% 21% 46% 69% 52% 09% 29% -102% 11.7% 3.1% 9.0% -82% 12% -37% 46% 83% 35% 27%
Portugal 6.1% 7.9% 7.0% 1.8% 1.9% 4.9% -46% 3.0% -13% -139% 24% 11.4% 33% 7.9%
Spain 4.0% 5.8% 5.0% 29% 11% 14% 03% 31% 37% -20.3% 209% 7.4% 0.0% 10.8% 35% -0.7% 143% 63% 7.6% -07% 48% 13% -57% -29% -09% -71% 6.1% 78% 26% 58%
Sweden 07% 25% 45% 31% 28% 1.9% 1.0% 32% 27% 43% 58% 55% 23% 21% -6.8% 11.0% 34% 02% -19% 00% -25% 3.8% 86% 37% 25%
Switzerland 3.1% 35% 37% 24% 27% 19% 15% 25% 3.1% 24% -69% 95% 55% -04% 15% -03% 08% 06% 37% 33% 35%
UK 12% 2.6% 4.4% 34% 25% 1.4% -01% 36% 28%| 27% 50% 97% 27% 59% 33% 23% 43% 31% 29% 05% -81% 84% 66% -08% -31% -2.0% -43% 67% 84% 40% 2.6%
us 17% 27% 38% 35% 25% 16% 05% 33% 26%| 87% 59% 78% 0.1% 108% 36% 27% 86% 55% 33% -07% -47% 6.6% 63% -26% -18% -02% -12% 73% 49% 37% 27%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 102: Developed market USD equity and bond returns (annualised)

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

byrs 10yrs 2b6yrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
EQUITY
Australia 43% 46% 9.0% 9.6% 10.7% 10.6% 10.9% 10.2% 9.2% 8.0% 136% 6.9% 185% 55% 6.4% 1563% 14.0% 85% 138% 9.0% 12.4% 4.6%
Austria 75% 1.7% 50% 87% 86% 5.8% 14.6% 16.8% 0.0% 11.3% 1.7%
Belgium 13% 3.9% 6.8% 10.0% 6.4% 58% 29% 10.1% 3.3% 6.4% -1.0% -30% -53% 6.3% 14.0% 3.4% 135% 17.8% 10.1% 5.4% 3.9%
Canada 24% 39% 83% 85% 90% 87% 87% 87% 7.8% 488% 96% 54% 41% 3.0% 6.1% 6.0% 98% 52% 154% 0.0% 85% 15.1% 87% 95% 123% 8.1% 9.0% 3.9%
Denmark 7.8% 105% 11.8% 12.6% 88% 7.4% 3.7% 13.1% 10.1% 48% 28% 21% -05% 26% 13% 4.0% 11.2% 65% 11.5% 21.3% 9.8% 10.5% 10.5%
France 63% 49% 77% 97% 68% 62% 36% 10.0% 54% 76% 7.7% 95% 7.1% 16.9% 7.7% 57% 64% 62% 57% 03% 75% -6.9% -1.7% 199% 32% 10.3% 17.6% 12.9% 3.3% 4.9%
Germany 29% 52% 64% 89% -171% -17.3% -31.8% 9.6% 4.3% 36% 43% 132% 58% 10.0% 51% 5.6% -36.5% -90.5% 10.0% -29.1% 25.9% 7.3% 10.3% 16.1% 105% 2.7% 5.2%
Hong Kong 51% 5.1% 82% 14.4% 13.9% 8.1% 26.8% 11.8% 243% 6.0% b5.1%
Ireland 24% 6.3% 6.7% 2.7% 122% 0.7% 6.3%
Italy 53% 1.7% 56% 53% 59% 21% 6.1% -7.6% 23.6% 3.6% -54% 223% 80% 21% 1.7%
Japan 59% 6.0% 1.1% 85% 59% 63% 44% 9.0% 35% -21% 25% 143% -14% 6.1% -25.6% 33.9% 13.0% 16.9% 27.7% -0.9% -42% 6.0%
Netherlands 6.2% 5.4% 7.2% 11.4% 11.7% 35% 6.5% 12.7% 20.2% 19.0% 0.9% 5.4%
New Zealand 9.4% 12.0% 9.9% 11.1% 6.9% 9.7% 12.0%
Norway 43% 39% 82% 10.2% 9.8% 8.6% 18.4% 10.7% 7.8% 10.9% 3.9%
Portugal 6.0% -19% 4.4% 0.9% 7.9% 4.2% -1.9%
Spain 57% -32% 7.3% 7.4% 77% 2.4% 38% 17.3% -0.7% 21.2% 13.9% 8.0% -3.2%
Sweden 25% 6.7% 9.6% 120% 96% 84% 55% 127% 7.1% 79% 92% 57% -05% 6.0% -15% 82% 16.3% 81% 9.1% 272% 154% 3.0% 6.7%
Switzerland 65% 84% 9.3% 10.6% 11.2% 6.5% 12.7% 11.0% 15.6% 5.6% 8.4%
UK 09% 44% 64% 98% 9.0% 74% 55% 101% 3.8%| 81% 56% 55% 43% 48% 39% 64% 29% 55% 31% 06% -1.1% 124% -02% 52% 172% 6.7% 9.3% 20.0% 14.9% 1.6% 4.4%
us 9.4% 124% 9.8% 10.3% 10.1% 9.6% 9.0% 105% 6.2%| 11.1% 49% 69% 53% 78% 16% 183% 7.7% 57% 54% 9.9% 43% 148% -05% 9.0% 193% 7.8% 58% 175% 182% -09% 12.4%
BOND
Australia 18% 44% 75% 82% 60% 51% 29% 83% 6.8% 72% 32% 51% 41% 21% -08% 81% 26% 15% 31% 42% 68% 87% 109% 10.1% 4.4%
Austria -05% 21% 53% 87% 88% 4.4% 23% -17.4% 7.9% 6.3% 163% 92% 7.0% 96% 21%
Belgium 0.6% 2.6% 6.0% 86% 53% 39% 07% 87% 4.7% 36% 63% 69% 32% 49% 34% 29% -83% -37% 58% -03% 43% 45% 126% 94% 92% 98% 2.6%
Canada -01% 1.7% 68% 79% 59% 52% 35% 75% 57% 80% 33% 66% 32% 23% 09% 65% 41% 36% 32% 24% 59% 135% 82% 102% 1.7%
Denmark 1.0% 23% 63% 104% 7.7% 65% 38% 105% 4.7% 105% 6.8% 42% 57% 65% 39% 50% 32% 37% -21% 102% 25% 52% 45% 32% 13.9% 165% 10.0% 9.9% 2.3%
France 06% 23% 59% 82% 24% 15% -29% 83% 45% 37% 122% 40% 03% 71% 7.0% 4.0% 45% 44% 31% -82% -06% -1.9% -163% 19% 3.0% 96% 10.7% 88% 97% 23%
Germany 03% 19% 54% 8.6% 87% 4.3% 13.0% -37.6% 59% 7.1% 16.7% 84% 7.0% 96% 1.9%
Hong Kong 27% 29% 5.0% 4.1% -0.6% 11.9% -9.5% 6.1% 2.9%
Ireland 12% 47% 69% 81% 61% 49% 23% 89% 53% 1.9% 27% 30% 13% -31% 94% 1.7% 35% 46% 18% 43% 146% 84% 88% 4.7%
Italy 23% 35% 7.8% 77% 20% 15% -27% 7.9% 5.0% 11.8% 75% 181% 6.9% 23% 95% 76% 54% 58% -75% -08% 55% -267% 34% 49% 39% 12.1% 9.6% 9.6% 35%
Japan 35% 05% 27% 79% 22% 24% -12% 8.0% 23% 52% 04% 63% 12% 79% -24% -334% 82% 11.3% 11.2% 149% 11.0% 2.8% 05%
Netherlands 05% 22% 55% 86% 46% 4.0% 1.0% 86% 45%| 01% -839% 93% 32% 55% 62% 42% 39% 63% 26% 27% -03% 68% 73% -25% 03% -73% 147% 9.6% 73% 96% 22%
New Zealand 28% 64% 78% 76% 54% 45% 24% 76% 7.7% 39% 6.0% 42% 24% -22% 9.6% 55% -06% -05% 25% 1.3% 9.4% 105% 10.7% 6.4%
Norway -17% 01% 46% 72% 57% 48% 32% 72% 4.0% 75% 47% 39% 54% 47% 49% 18% 37% -26% 99% 25% 80% -3.6% 48% 84% 98% 88% 9.0% 0.1%
Portugal 48% 63% 86% 65% 38% 32% 1.0% 66% 64% 13.3% 85% 122% 5.7% 10.6% 7.9% -89% 105% -88% -10.0% 7.7% 23% 38% 31% -839% 72% 144% 97% 63%
Spain 27% 42% 67% 78% 34% 41% 1.4% 80% 55% 16.7% 11.7% -2.6% 123% 52% -23% 139% 35% 109% 3.9% 1.6% 32% -57% -59% 32% 7.1% 107% 7.6% 9.4% 42%
Sweden 24% 05% 48% 64% 51% 46% 34% 64% 3.4% 68% 38% 50% 32% 31% 1.0% 85% 28% 18% 25% 39% 85% 73% 84% 75% 05%
Switzerland 33% 4.0% 54% 78% 62% 55% 39% 7.9% 52% 37% 07% 69% 57% 45% 27% 29% 169% 43% 56% 89% 4.0%
UK 23% 17% 56% 75% 49% 39% 13% 77% 33%| 6.1% 44% 80% 33% 37% 34% 48% 19% 27% 30% 12% -35% 80% 49% -15% 09% 00% 7.3% 106% 122% 6.0% 1.7%
us 34% 44% 6.0% 75% 52% 47% 29% 73% 48%| 87% 62% 57% 21% 78% 53% 70% 6.1% 55% 34% 16% 23% 56% 41% 26% 04% 24% 6.1% 128% 80% 64% 4.4%

Note: 2019 Data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 103: Emerging market nominal equity and bond returns (annualised)

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 20710-
byrs 10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
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EQUITY

China 03% 1.9% 8.7% 7.0% 11.1%  1.9%
India 7.0% 9.1% 10.7% 14.2% 21.1% 15.2% 9.1%
Korea 42% 39% 6.7% 16.8% 16.6% 9.6% 40.7% 292% 4.6% 9.9% 3.9%
Malaysia 1.2% 55% 5.1% 8.2% 128% 5.6% 7.8% 55%
Mexico 2.2% 4.8% 14.0% 13.8% 36.9% 183% 4.8%
Philippines 3.4% 11.0% 5.5% 8.2% 9.3% 5.1% 11.0%
Russia 16.6% 3.7% 11.6% 16.1% 16.6% 3.7%
South Africa 5.0% 10.5% 11.9% 15.8% 16.8% 14.7% 16.0% 24.1% 13.9% 14.7% 10.5%
Taiwan 7.0% 7.1% 5.4% 6.3% 39% 09% 7.1%
Thailand 52% 12.3% 3.9% 12.0% 27.3% -2.4% 88% 12.3%
BOND

China 41% 4.0% 4.9% 59% 4.0%
India 84% 70% 88% 77% 65% 56% 40% 78% 82%| 57% 65% 54% 56% 46% 46% 45% 44% 42% 34% 23% -03% 56% 77% 60% 30% 42% 49% 44% 141% 85% 7.0%
Korea 4.4% 65% 89% 15.7% 14.8% 7.0% 28.5% 27.2% 221% 15.7% 8.4% 6.5%
Malaysia 51% 46% 55% 7.6% 7.3% 5.3% 11.3% 9.0% 76% 55% 4.6%
Mexico 49% 7.0% 15.2% 11.4% 145% 7.0%
Philippines 46% 7.8% 13.0% 16.3% 7.8%
Russia 18.2% 9.0% 17.2% 16.8% 9.0%
South Africa 87% 9.2% 123% 11.5% 80% 72% 42% 11.8% 11.5% 46% 56% 37% 48% 20% 48% 48% 35% 53% 49% 74% 11.0% 17.9% 121% 9.2%
Taiwan 27% 1.7% 5.1% 4.0% 6.9% 1.7%
Thailand 48% 53% 87% 6.9% 18.6% 13.7% 7.9% 5.3%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD

Figure 104: Emerging market real equity and bond returns (annualised)

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-
Syrs  10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019

EQUITY

China -1.4% -05% 6.2% 4.9% 8.9% -0.5%
India 3.1% 29% 3.9% 7.9% 10.6% 8.6% 2.9%
Korea 3.1% 23% 3.8% 9.7% 97% 7.1% 22.3% 203% -0.9% 6.5% 23%
Malaysia -05% 33% 2.6% 6.0% 9.0% 1.7% 55% 33%
Mexico -13% 1.0% 55% 8.7% 18.7% 12.7% 1.0%
Philippines 08% 7.7% 0.6% 3.9% 05% -02% 7.7%
Russia 10.6% -2.8% -4.7% 4.7% 3.1% -2.8%
South Africa 01% 53% 59% 62% 71% 8.8% 54% 83% 42% 81% 53%
Taiwan 6.1% 6.1% 4.2% 5.3% 1.0% 0.0% 6.1%
Thailand 4.6% 10.6% 1.3% 9.9% 21.1% -6.9% 6.1% 10.6%
BOND

China 23% 15% 2.8% 38% 1.5%
India 44% 09% 21% 01% 12% 07% 1.1% 0.1% 22% 32% 38% 13% -53% 5.0% 11.1% -36% 16% -16% -26% -40% 42% 23% 09%
Korea 33% 48% 6.0% 87% 8.0% 4.6% 134% 105% 13.6% 9.6% 5.1% 4.8%
Malaysia 34% 25% 3.1% 4.0% 37% 31% 54% 54% 36% 32% 25%
Mexico 1.3% 32% 6.5% 6.4% 9.1% 3.2%
Philippines 1.9% 4.6% 8.5% 105% 4.6%
Russia 121%  2.2% 5.6% 32% 2.2%
South Africa 36% 40% 62% 23% 24% 22% 20% 25% 59% 6.0% -3.0% 44% 53% -12% 16% 22% -24% -832% 79% 57% 4.0%
Taiwan 1.8% 0.7% 3.9% 3.0% 59% 0.7%
Thailand 43% 3.7% 6.0% 4.9% 8.1% 85% 53% 3.7%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 105: Emerging market USD equity and bond returns (annualised)

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

byrs 10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
EQUITY
China -25% 1.4% 9.4% 7.8% 133% 1.4%
India 44% 45% 7% 11.4% 10.2% 14.5% 4.5%
Korea 21% 35% 4.8% 13.6% 13.4% 9.5% 34.3% 249% -07% 9.6% 3.5%
Malaysia -25% 3.3% 3.0% 7.7% 104% 21% 89% 3.3%
Mexico 39% 04% 7.9% 10.0% 19.8% 14.5% 0.4%
Philippines 03% 97% 2.3% 6.7% 23% 36% 9.7%
Russia 183.4% -4.2% -0.8% 9.9% 15.4% -4.2%
South Africa -06% 28% 56% 89% 9.8% 9.6% 14.3% 11.0% 4.2% 12.6% 2.8%
Taiwan 72% 7.3% 4.6% 6.4% 20% 0.7% 7.3%
Thailand 6.7% 13.2% 3.1% 12.9% 24.3% -6.0% 10.0% 13.2%
BOND
China 1.2% 3.5% 5.6% 79% 3.5%
India 57% 25% 53% 30% 29% 28% 27% 3.0% 55% 69% 38% 50% 6.0% 05% 27% 29% 23% 28% 35% b57% 22% 29% -05% 43% -32% 38% 78% 25%
Korea 23% 6.0% 7.1% 12.5% 11.7% 6.9% 73% 21.4% 18.0% 9.9% 8.1% 6.0%
Malaysia 1.3% 25% 34% 6.9% 6.6% 4.8% 156.1% 6.7% 3.9% 66% 25%
Mexico -1.4% 25% 9.0% 7.7% 10.9% 2.5%
Philippines 1.4% 6.5% 11.4% 14.6% 6.5%
Russia 14.9% 0.8% 10.9% 15.6% 0.8%
South Africa 29% 16% 60% 49% 45% 41% 34% 50% 66% 26% b56% 38% 48% -06% 7.6% 26% 00% 53% 49% 59% -07% 79% 101% 1.6%
Taiwan 29% 1.9% 4.4% 4.1% 6.7% 1.9%
Thailand 63% 62% 7.9% 7.8% 109% 95% 9.1% 6.2%

Note: 2019 data to 31 Aug 2019. Source : Deutsche Bank, GFD
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Figure 106: Developed market nominal and real GDP growth for different time horizons

Growth by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

Byrs 10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
Nominal GDP
Australia 44% 47% 59% 8.4% 8.4% 5.9% 8.0% 13.8% 11.8% 5.1% 7.1% 4.7%
Austria 37% 3.4% 36% 58% 15.4% 22.7% 5.6% 3.6% 0.8% 25% 11.5% 134% 8.6% 109% 63% 48% 36% 3.4%
Belgium 29% 29% 35% 5.7% 72% 83% 5.6% 3.4% 0.0% 45% 4.0% 14% 1.0% 12% 1.8% 217% 46% 8.0% 11.0% 66% 47% 3.6% 2.9%
Canada 3.1% 4.0% 4.4% 68% 65% 69% 69% 68% 4.4% 42% 23% 85% 87% 41% -09% 11.9% 83% 84% 13.0% 86% 43% 4.4% 4.0%
Denmark 3.0% 2.9% 3.4% 65% 62% 65% 66% 65% 3.2% -1.8% 22% 28% 44% 32% 1.7% 1.6% 32% 42% 123% 04% 3.4% 88% 7.1% 10.0% 14.0% 82% 4.6% 3.3% 2.9%
France 23% 22% 3.0% 6.4% 9.4% 11.6% 6.3% 2.9% 25% 1.0% 12% 24% 36% -1.0% 18% 1.7% 21% 4.3% 325% 11.7% 10.1% 139% 9.6% 3.6% 33% 22%
Germany 3.4% 35% 27% 4.7% 34.1% 59.3% 45% 2.8% 37% 36% 32% 34% 3.4% 10.0% 88% 48% 47% 18% 35%
Greece 1.1% -23% 4.0% 11.6% 50.6% 435% 71.0% 11.3% 2.8% -01% 7.4% 15% 4.0% 45% 21% 24% 237% 188% 5.4% 20882% 14.5% 10.6% 20.6% 20.3% 13.2% 7.8% -2.3%
Hong Kong 57% 6.0% 4.3% 10.9% 10.8% 4.0% 11.2% 21.0% 16.9% 9.1% 2.6% 6.0%
Ireland 11.9% 72% 83% 11.0% 7.3% 6.9% 4.1% 11.0% 7.3% 06% 02% 13% -05% 99% 26% 08% 14% 52% 9.0% 184% 124% 11.1% 63% 7.2%
Italy 18% 1.2% 3.0% 88% 11.3% 109% 12.7% 8.4% 23% 13% 12% 1.0% 3.6% 15.1% 7.2% 1.6% 47.0% 99% 88% 195% 14.6% 66% 3.0% 1.2%
Japan 25% 1.6% 04% 4.3% 11.0% 10.8% 15.7% 4.1% 0.4% 9.3% 5.0% 15.1% 05% 6.7% 58.8% 15.1% 17.1% 13.0% 6.1% 2.1% -0.7% 1.6%
Netherlands 38% 26% 42% 6.0% 6.0% 62% 65% 58% 39% 1.1% 05% 24% -09% 1.7% 33% 13% 18% 12% 3.0% 11.4% 16% -22% 131% 7.9% 105% 13.1% 43% 62% 41% 26%
New Zealand 4.7% 47% 5.0% 85% 73% 73% 66% 84% 51% 64% 08% 1.6% 58% 86% 07% 50% 96% 84% 75% 144% 14.0% 42% 56% 47%
Norway 35% 4.4% 59% 83% 66% 71% 63% 82% 57% 1.1% 50% 3.6% 21% 15% 33% 21% 168% -35% 37% 81% 89% 84% 144% 103% 59% 68% 4.4%
Portugal 38% 1.7% 43% 11.0% 7.6% 7.0% 4.4% 11.0% 3.2% 32% 2.0% 14% 7.0% -09% 14% 7.6% 56% 84% 16.0% 23.7% 11.1% 3.9% 1.7%
Spain 38% 15% 46% 95% 95% 87% 82% 93% 4.1% -02% 44% 03% 11% 23% 74% 36% 1.7% 133% 154% 138% 19.5% 135% 7.8% 6.1% 15%
Sweden 49% 43% 43% 72% 64% 66% 63% 7.1% 4.2%| 59% 49% 0.1% 2.6% 1.2% 38% 23% 34% 1.2% 42% 3.0% 134% -18% 37% 81% 89% 9.1% 11.7% 11.4% 50% 39% 4.3%
Switzerland 16% 18% 23% 44% 47% 48% 52% 43% 24% 21% 25% 09% 41% 35% 7.0% 37% -1.0% 75% 62% 91% 69% 76% 28% 3.1% 1.8%
UK 35% 3.6% 41% 79% 6.1% 61% 49% 7.8% 3.8%| 32% 02% 02% 31% 0.0% 29% 35% 1.7% 21% 25% 13% 103% -20% 23% 7.6% 71% 7.3% 16.0% 10.8% 53% 4.1% 3.6%
us 4.0% 4.0% 44% 63% 57% 61% 60% 63% 4.1%| 18% 42% 18% 7.9% 13% 61% 64% 1.7% 39% 34% 67% 97% 22% -11% 11.2% 69% 7.0% 10.1% 7.8% 56% 4.0% 4.0%
Real GDP
Australia 26% 27% 32% 3.2% 3.1% 3.0% 6.8% 10.7% 12.1% 33% 37% 32% 31% 27%
Austria 22% 17% 18% 25% 33% 38% 25% 1.8% 15% 26% 9.8% 10.7% 32% 52% 18% 23% 1.7% 1.7%
Belgium 15% 1.4% 24% 25% 24% 21% 19% 24% 1.6% 27% 26% 1.9% 24% 18% 20% -14% 46% 06% 00% 20% 48% 35% 19% 38% 1.7% 1.4%
Canada 35% 3.1% 28% 3.0% 36% 37% 43% 3.0% 27% 35% 32% 59% 28% 46% 05% 59% 53% 52% 41% 29% 26% 21% 3.1%
Denmark 21% 1.7% 16% 1.7% 26% 26% 32% 1.7% 1.4% 11% 29% 1.7% 2.0% 22% 21% 32% 33% 18% 37% 25% 19% 36% 55% 20% 14% 27% 1.0% 1.7%
France 15% 14% 1.6% 24% 28% 23% 23% 23% 15% 14% 21% 15% 1.7% -03% 20% 24% 1.0% -18% 7.0% -11% 01% 50% 57% 45% 26% 20% 15% 1.4%
Germany 1.7% 2.0% 14% 20% 34% 28% 35% 1.9% 1.4% 26% 1.9% 25% 34% 27% -26% 53% 33% 21% 87% 48% 31% 25% 16% 08% 2.0%
Greece 08% -21% 08% 1.7% 32% 32% 44% 16% 0.4% -05% 40% 21% 19% 42% 05% 24% 43% 48% 38% 08% 74% 68% 54% 09% 1.7% 27% -21%
Hong Kong 27% 3.2% 3.3% 6.0% 59% 3.6% 85% 93% 7.4% 59% 42% 32%
Ireland 10.2% 6.2% 6.1% 5.0% 51% 5.2% 08% 13% 14% 45% 46% 30% 78% 36% 62%
Italy 1.0% 03% 07% 18% 27% 25% 3.0% 1.7% 0.4% 1.0% 14% 13% 27% 0.0% 37% 15% 05% 64% 64% 4.0% 29% 14% 05% 0.3%
Japan 04% 0.9% 07% 27% 35% 34% 40% 26% 0.7% 29% 3.0% 15% 45% 18% 49% -41% 88% 107% 53% 54% 1.6% 05% 09%
Netherlands 24% 15% 21% 25% 29% 27% 3.0% 24% 1.7% 17% 09% 09% 2.0% 23% 3.0% 20% 14% 24% 47% 1.0% 14% 39% 57% 39% 22% 33% 1.7% 15%
New Zealand 33% 28% 3.0% 26% 29% 30% 32% 26% 3.0% 33% 28% 43% 26% 21% 31% 26% 39% 41% 26% 18% 27% 29% 28%
Norway 1.7% 16% 21% 27% 31% 3.0% 32% 28% 1.7% 20% 3.0% 32% 18% 17% 22% 19% 31% 34% 33% 26% 37% 47% 44% 24% 36% 19% 1.6%
Portugal 21% 06% 09% 1.6% 26% 22% 27% 14% 09% 06% 22% 21% 05% 00% 43% 21% 29% 35% 48% 27% 26% 12% 09% 0.6%
Spain 3.0% 1.0% 24% 27% 29% 27% 27% 26% 20% 0.1% 32% 1.2% 13% 18% 0.9% 4.2% -27% 22% 47% 7.9% 39% 28% 30% 27% 1.0%
Sweden 27% 26% 25% 24% 27% 25% 25% 24% 24%| 0.6% -03% 04% 07% 05% 06% 09% 15% 12% 24% 14% 11% 34% 35% 14% 28% 38% 24% 34% 18% 20% 26%
Switzerland 18% 19% 1.9% 1.6% 25% 23% 29% 15% 1.9% 15% 1.1% 3.0% 3.6% 28% 04% 50% 03% 26% 45% 47% 16% 12% 12% 19% 1.9%
UK 23% 21% 22% 23% 22% 2.0% 1.9% 22% 20%| 15% 09% 25% 30% 15% 20% 18% 19% 24% 22% 1.0% 14% 07% 21% 1.6% 31% 34% 26% 26% 22% 1.7% 21%
us 23% 23% 24% 28% 32% 32% 35% 28% 22%| 23% 37% 53% 61% 42% 42% 19% 6.6% 47% 43% 46% 23% 33% 09% 54% 43% 44% 33% 31% 34% 18% 23%

Source : Deutsche Bank, GFD
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Figure 107: Developed market nominal and real GDP growth for different time horizons in USD

Growth by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

Byrs 10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
Nominal GDP
Australia 1.2% 22% 54% 7.4% 7.4% 6.6% 8.0% 13.7% 8.1% 3.2% 105% 2.2%
Austria 25% 1.0% 31% 7.4% 51% 37% 7.3% 3.4% 0.9% 22% 11.6% 135% 8.7% 193% 68% 3.4% 73% 1.0%
Belgium 1.7% 05% 3.1% 6.4% 55% 4.9% 6.3% 3.2% -0.1% 4.6% 59% -05% 1.0% 1.2% 1.8% 15.6% 4.6% 8.1% 175% 4.1% 35% 7.3% 0.5%
Canada 06% 1.7% 47% 64% 63% 66% 69% 62% 52% 42% 22% 83% 79% 47% -18% 11.9% 10.0% 7.1% 12.0% 87% 2.0% 7.8% 1.7%
Denmark 16% 05% 31% 68% 60% 6.0% 55% 67% 3.1% -0.3% 4.7% 34% 50% 49% -02% 1.6% 32% 42% 86% 38% 01% 57% 7.1% 91% 178% 6.0% 35% 7.0% 0.5%
France 1.1% -0.1% 2.7% 6.4% 52% 45% 6.2% 27% 28% 1.1% 1.1% 26% 55% -28% 18% 18% 21% -14% 79% 80% 87% 17.7% 57% 24% 7.0% -0.1%
Germany 21% 12% 23% 63% 53% 47% 62% 2.6% 56% 1.7% 31% 34% 35% 11.3% 17.4% 50% 33% 54% 1.2%
Greece -02% -45% 3.0% 6.6% 57% 6.6% 7.0% 62% 25% -02% 7.7% 34% 20% 45% 21% 24% 208% -7.2% -08% 169% 6.9% 10.6% 185% 38% 52% 11.3% -45%
Hong Kong 55% 5.9% 4.2% 10.4% 10.2% 3.9% 10.4% 23.6% 11.6% 9.2% 2.6% 59%
Ireland 105% 48% 80% 99% 63% 58% 31% 99% 7.1% -1.3% 02% 14% -06% 7.1% 54% -13% -20% 52% 73% 17.1% 88% 9.0% 10.1% 4.8%
Italy 05% -11% 28% 66% 6.0% 58% 55% 62% 22% -1.2% 24% 04% 43% 48% 33% 12% 41% 99% 87% 165% 95% 22% 6.7% -1.1%
Japan 47% 01% 0.1% 69% 67% 72% 75% 6.7% 0.6% 43% 5.0% 152% 0.4% -09% 1.9% 15.1% 17.1% 17.7% 11.7% 57% 03% 0.1%
Netherlands 26% 03% 37% 73% 64% 64% 6.0% 7.1% 3.8% 05% 08% 24% -09% 21% 50% -08% 18% 1.2% 3.0% 106% 24% 06% 54% 8.0% 11.0% 206% 43% 48% 78% 03%
New Zealand 16% 38% 52% 74% 62% 62% 54% 73% 6.4% 44% 08% 1.7% 58% 58% 34% 51% 3.6% 83% 52% 13.0% 85% 29% 9.1% 3.8%
Norway 08% 04% 49% 79% 6.1% 63% 54% 78% 5.1% 1.7% 55% 53% 02% 15% 34% 21% 135% -07% 20% 3.0% 89% 84% 187% 7.1% 39% 104% 0.4%
Portugal 25% -06% 39% 7.0% 34% 28% 0.0% 69% 31% 32% -1.7% 4.0% -41% -185% -08% 7.2% 5.6% 85% 97% 109% 7.9% 7.6% -0.6%
Spain 25% -08% 42% 79% 59% 59% 47% 7.7% 3.9% 13% 21% -02% -0.8% 43% 81% -02% -12% 3.4% 57% 121% 202% 79% 34% 99% -0.8%
Sweden 13% 1.6% 34% 59% 56% 58% 58% 58% 35% 04% 25% 08% 42% 39% 14% 12% 43% 29% 108% 06% 24% 59% 89% 9.1% 14.1% 7.0% 1.7% 57% 1.6%
Switzerland 19% 24% 35% 76% 66% 63% 55% 75% 4.1% 40% 05% 09% 41% 36% 6.1% 46% 04% 79% 62% 91% 181% 80% 24% 7.6% 2.4%
UK -07% 1.1% 3.2% 65% 5.0% 4.9% 38% 64% 25%| 32% 03% 09% 30% -0.1% 3.0% 54% -02% 21% 26% 1.2% 75% 06% 02% 4.0% 71% 56% 151% 74% 54% 41% 1.1%
us 4.0% 4.0% 44% 63% 57% 61% 60% 63% 4.1%| 18% 42% 18% 7.9% 13% 61% 64% 1.7% 39% 34% 67% 97% 22% -11% 11.2% 69% 7.0% 10.1% 7.8% 56% 4.0% 4.0%
Real GDP
Australia -05% 0.2% 2.7% 2.3% 22% 3.7% 6.6% 10.3% 12.6% 32% 02% 14% 6.4% 02%
Austria 0.9% -06% 1.4% 4.1% -5.9% -12.3% 4.1% 1.6% 1.7% 2.3% 9.9% 10.7% 3.2% 132% 2.3% 0.9% 53% -0.6%
Belgium 03% -0.9% 2.0% 32% 12% 05% -1.3% 3.1% 15% 29% 45% 0.0% 24% 18% 20% -84% -71% 24% -50% 20% 4.9% 9.6% -05% 26% 54% -0.9%
Canada 11% 09% 3.1% 25% 34% 35% 42% 24% 35% 36% 32% 58% 20% 52% -05% 59% 70% 39% 32% 30% 03% 54% 09%
Denmark 08% -07% 13% 20% 23% 21% 22% 20% 1.3% 37% 35% 22% 37% 03% 21% 32% 34% -15% 73% -08% -11% 37% 46% 55% -07% 15% 4.6% -0.7%
France 03% -1.0% 13% 23% -12% -17% -42% 22% 1.3% 15% 2.0% 1.7% 35% -21% 20% 25% 1.0% -89% -16% -65% -185% 15% 4.4% 79% -11% 08% 51% -1.0%
Germany 05% -04% 1.0% 3.6% -20.7% -19.3% -32.0% 3.5% 1.2% 45% 01% 25% 3.4% 2.7% -23.9% -91.5% 8.8% -23.0% 88% 6.1% 11.3% 27% 02% 4.4% -04%
Greece -0.4% -43% -0.1% -2.9% -275% -23.3% -34.7% -3.1% 0.1% -0.6% 4.2% 39% 00% 42% 05% 24% 18% -181% -2.3% -946% 02% 68% 35% -129% -55% 6.1% -43%
Hong Kong 25% 3.2% 3.2% 5.4% 54% 3.6% 78% 11.7% 25% 6.0% 4.2% 3.2%
Ireland 88% 3.8% 5.8% 4.0% 4.0% 5.0% -1.3% -22% 1.4% 29% 34% -03% 57% 73% 38%
Italy -0.3% -2.0% 05% -0.2% -2.1% -2.3% -3.6% -0.3% 0.3% -1.5% 2.6% 08% 34% -89% -01% 1.1% -288% 64% 6.3% 15% -1.7% -28% 4.1% -2.0%
Japan 25% -06% 04% 52% -05% 0.0% -33% 51% 0.9% 13% -1.7% 15% 46% 1.7% -2.6% -385% 88% 10.7% 9.6% 10.9% 51% 15% -0.6%
Netherlands 1.1% -08% 1.6% 38% 32% 29% 24% 37% 1.6% 16% 09% 13% 37% 02% 31% 20% 14% 1.7% 55% 38% -55% 39% 6.1% 108% 21% 19% 5.3% -0.8%
New Zealand 02% 20% 32% 15% 18% 1.9% 21% 15% 4.2% 32% 29% 43% 00% 48% 33% -3.0% 38% 18% 13% -32% 14% 6.4% 20%
Norway -1.0% -23% 1.2% 24% 26% 23% 23% 24% 1.2% 25% 35% 4.9% -01% 16% 23% 19% 02% 64% 16% -23% 38% 47% 83% -06% 16% 53% -23%
Portugal 09% -17% 05% -20% -15% -1.9% -1.6% -23% 0.8% -1.2% 22% -15% 3.0% -10.3% -14.1% -0.2% 25% 35% 4.9% -29% -81% -17% 45% -1.7%
Spain 1.7% -13% 2.0% 1.2% -04% 0.1% -06% 1.1% 1.9% 1.6% 08% 08% -06% 38% 15% 05% -55% -67% -4.1% 63% 45% -23% -12% 6.4% -1.3%
Sweden -08% 0.0% 1.6% 12% 20% 1.7% 21% 12% 1.7% 07% 0.7% 02% 1.1% 24% -04% 12% 25% 13% -12% 59% 22% -07% 28% 38% 46% -07% -14% 3.8% 0.0%
Switzerland 22% 25% 31% 46% 43% 38% 32% 46% 3.6% 33% -08% 30% 36% 29% -04% 59% 17% 3.0% 44% 46% 122% 16% 08% 6.4% 25%
UK -18% -03% 13% 1.0% 1.1% 09% 09% 09% 0.7%| 15% 1.1% 33% 29% 14% 21% 37% 00% 24% 23% 09% -12% 34% 00% -19% 31% 1.8% 18% -06% 22% 1.7% -0.3%
us 23% 23% 24% 28% 32% 32% 35% 28% 22%| 23% 37% 53% 61% 42% 42% 19% 6.6% 47% 43% 46% 23% 33% 09% 54% 43% 44% 33% 31% 34% 18% 23%

Source : Deutsche Bank, GFD
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Figure 108: Emerging market nominal and real GDP growth for different time horizons

Growth by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2010-

Byrs 10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
Nominal GDP
China 8.8% 10.9% 12.8% 13.2% 13.2% 12.3% 31% 7.6% 15.1% 18.6% 14.4% 10.9%
India 10.9% 13.1% 12.8% 13.3% 9.2% 85% 5.2% 13.4% 12.5% 1.7% 1.1% 36% 62% 05% -2.8% 13.0% 5.1% 11.4% 11.0% 15.6% 14.7% 12.1% 13.1%
Korea 45% 4.8% 6.9% 145% 23.1% 14.2% 6.4% 0.0% 257% 31.1% 17.3% 132% 7.7% 4.8%
Malaysia 6.3% 7.4% 8.2% 10.3% 10.4% 7.9% 47% 7.3% 153% 8.2% 12.3% 8.6% 7.4%
Mexico 6.1% 6.6% 10.7% 24.1% 16.4% 19.7% 16.7% 24.4% 7.8% 84% 756% -0.1% 4.8% 16.0% 15.2% 10.9% 22.7% 68.3% 23.9% 8.0% 6.6%
Philippines 85% 9.0% 9.7% 13.4% 13.3% 9.3% 71% 10.4% 20.1% 16.6% 12.2% 9.5% 9.0%
Russia 7.5% 10.6% 23.3% 29.6% 30.8% 31.4% 30.0% 19.3% 51% 3.7% 28.7% 85% 6.2% 6.8% 53% 2.7% 148.4% 23.2% 10.6%
South Africa 57% 7.1% 9.6% 12.8% 9.7% 12.8% 9.4% 1.7% 4.1% 96% 8.1% 9.8% 158% 17.6% 12.4% 115% 7.1%
Taiwan 22% 33% 4.0% 9.4% 23.3% 93% 3.1% 10.9% 3.1% 5.7% 211.5% 33.4% 14.4% 19.8% 12.7% 9.3% 28% 3.3%
Thailand 52% 58% 6.3% 10.3% 10.2% 6.3% 8.0% 10.4% 15.8% 12.6% 10.1% 7.3% 5.8%
Real GDP
China 6.7% 7.7% 9.0% 10.2% 10.0% 8.9% 22% 73% 97% 162% 10.3% 7.7%
India 75% 74% 69% 56% 37% 33% 1.7% 57% 7.1% 06% 19% 03% 02% 08% 05% 39% 40% 28% 59% 54% 68% 7.4%
Korea 28% 33% 43% 68% 4.4% 6.7% 4.3% 13% 38% -29% 46% 40% 104% 87% 7.0% 47% 33%
Malaysia 49% 54% 6.3% 68% 5.1% 6.9% 6.6% 61% 1.7% 08% 21% 68% 79% 57% 72% 78% 54%
Mexico 1.7% 25% 25% 3.0% 33% 30% 31% 29% 23% 32% 07% 09% 19% 18% 63% 7.1% 47% 18% 39% 20% 25%
Philippines 6.4% 6.3% 50% 4.2% 3.9% 4.2% 5.3% 6.6% 3.6% 3.0% -01% 65% 47% 58% 19% 28% 44% 6.3%
Russia 05% 1.8% 4.1% 2.1% 2.0% 3.7% 6.1% 08% 52% 50% 31% 18% -16% 54% 1.8%
South Africa 1.0% 18% 26% 24% 32% 23% 27% 13% 45% 44% 47% 53% 33% 20% 16% 35% 1.8%
Taiwan 21% 33% 4.0% 6.1% 55% 6.0% 3.7% 22% 45% 25% -08% 94% 95% 10.2% 68% 6.6% 38% 3.3%
Thailand 3.6% 3.7% 35% 6.7% 6.6% 4.0% 39% 83% 73% 72% 11.1% 43% 3.7%
Source : Deutsche Bank, GFD
Figure 109: Emerging market nominal and real GDP growth for different time horizons in USD

Returns by Decade

Last Last Last Last Last since 1900- since since 1800- 1810- 1820- 1830- 1840- 1850- 1860- 1870- 1880- 1890- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990- 2000- 2070-

5yrs  10yrs 2byrs 50yrs 100yrs 1900 1970 1971 1999 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
Nominal GDP
China 6.6% 10.8% 13.7% 10.9% 10.8% 13.3% 31% 13.1% 2.6% 12.1% 16.6% 10.8%
India 89% 87% 93% 84% 55% 57% 39% 84% 10.0% 03% 06% 37% 96% -15% -46% 9.0% 50% 64% 103% 72% 44% 113% 87%
Korea 33% 49% 52% 115% 7.8% 11.2% 6.6% -0.3% 4.9% 252% 13.4% 7.6% 7.4% 4.9%
Malaysia 27% 54% 6.1% 9.7% 9.8% 7.5% 46% 72% 193% 6.0% 85% 97% 54%
Mexico 0.6% 25% 50% 7.1% 62% 6.4% 60% 7.1% 45% 87% 6.6% -06% -49% 109% 11.0% 10.9% 155% 4.4% 93% 4.6% 2.5%
Philippines 56% 7.9% 65% 7.7% 85% 7.8% 71% 33% 132% 46% 51% 7.9% 7.9%
Russia 57% 27% 99% 37% 49% 59% 3.6% 13.1% 57% 3.9% 284% 85% -03% 7.9% 7.3% 2.7% -13.2% 22.0% 2.7%
South Africa 1.6% 04% 37% 63% 6.1% 6.2% 4.9% 44% 1.9% 59% 80% 98% 14.1% 52% 29% 95% 0.4%
Taiwan 26% 3.6% 3.3% 10.0% 7.9% 9.9% 3.3% 11.1% 28% -18% 6.3% 7.2% 15.6% 21.1% 164% 7.3% 2.6% 3.6%
Thailand 6.7% 6.7% 55% 9.4% 93% 7.2% 8.9% 105% 16.3% 99% 6.0% 85% 6.7%
Real GDP
China 45% 76% 99% 8.0% 7.7% 9.9% 2.2% 12.8% -22% 9.9% 125% 7.6%
India 55% 32% 35% 1.1% 03% 07% 04% 1.0% 4.6% 0.1% 2.0% 35% -18% -1.1% -3.0% 3.9% -06% 23% -18% -41% 6.1% 3.2%
Korea 16% 33% 2.7% 4.0% -8.6% 3.9% 45% 1.0% -3.6% -43.2% -30.0% -13.2% 5.4% 51% 1.7% 4.4% 3.3%
Malaysia 15% 34% 42% 6.2% 45% 6.2% 6.1% 88% -03% -26% 21% 67% 11.6% 35% 36% 89% 3.4%
Mexico -3.6% -1.4% -2.8% -11.1% -5.8% -8.4% -6.3% -11.4% -0.9% 35% -389% 04% -75% -27% 24% 71% -1.4% -368% -83% -1.3% -1.4%
Philippines 35% 53% 1.9% -1.0% 0.6% -0.1% 3.9% 6.1% 4.1% 31% -01% 65% -21% -03% -86% -37% 29% 5.3%
Russia -1.2% -55% -7.2% -18.4% -18.8% -1.7% 58% 08% -13% 6.1% 51% 1.8% -656.6% 4.3% -55%
South Africa -2.9% -4.6% -29% -35% -0.1% -3.7% -1.5% 40% 24% 08% 47% 54% 1.9% -88% -7.0% 1.6% -4.6%
Taiwan 25% 3.6% 33% 66% -7.7% 6.5% 3.8% 24% 41% -48% -66.2% -12.1% 10.6% 11.3% 10.3% 4.7% 3.6% 3.6%
Thailand 51% 4.6% 27% 59% 58% 4.9% 48% 83% 7.7% 47% 70% 55% 4.6%

Source : Deutsche Bank, GFD
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LT Asset Returns in Charts

International equity return charts

Last b years annualised equity returns - nominal (left), real (middle), USD (right)

| Figure 110
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| Figure 113: Last 100 years annualised equity returns - nominal (left), real (middle), USD (right)
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| Figure 114: Last 5 years annualised bond returns - nominal (left), real (middle), USD (right)
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| Figure 115: Last 25 years annualised bond returns - nominal (left), real (middle), USD (right)
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d bond returns - nominal (left), real (middle), USD (right)
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Last 100 years annualised bond returns - nominal (left), real (middle), USD (right)

| Figure 117
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International equity minus bond returns

/

Figure 118: Last 5 years annualised equity-bond return

Figure 119: Last 25 years annualised equity-bond return
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Figure 120: Last 50 years annualised equity-bond return | Figure 121: Last 100 years annualised equity-bond return
6% 1 EDM =EM 5% 1 EDM mEM
5% A 5% A
4% - 4% 1
3% A 4% 1
2% A 3% -
1% - 3% 4
0% - 2% -
1% A 2% -
2% A 1% A
-3% 1% o
c @ > [%2] el 123 ¥ X Q © @ © c > © c >
§8gs 253582583888z § s 0% 1
o ¥ 2 -~ E 8 5 @ 8 £ & g & & (%] © g c 2 c © e x
22 §s st 33¥SCog< > s ¢ % > & 3§ 3 =
n g Z £ < 8 g @ © 3 = [ ¢ 8 < =) £
> + o)
8 (% § 2 - ) o g 8
Source : Deutsche Bank, GFD

Source : Deutsche Bank, GFD

Page 76

Deutsche Bank AG/London



23 September 2019
Long-Term Asset Return Study

Important Disclosures

*QOther information available upon request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local
exchanges via Reuters, Bloomberg and other vendors . Otherinformation is sourced from Deutsche Bank, subject companies,
and other sources. For disclosures pertaining to recommendations or estimates made on securities other than the primary
subject of this research, please see the most recently published company report or visit our global disclosure look-up page on
our website at https://research.db.com/Research/Disclosures/CompanySearch. Aside from within this report, important risk
and conflict disclosures can also be found at https://research.db.com/Research/Topics/Equities?topicld=RB0002. Investors
are strongly encouraged to review this information before investing.
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The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition, the
undersigned lead analyst(s) has not and will not receive any compensation for providing a specific recommendation or view
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively '‘Deutsche
Bank'). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this
report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
isincluded or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.

Deutsche Bank may consider this reportin deciding totrade as principal. [t may also engage in transactions, forits own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/) , and can be found on the
general coverage listand also on the covered company’s page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a near-
term or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify oramend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst’s judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrumentis denominated in a currency otherthan aninvestor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties.

The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates — these are common in
emerging markets. The index fixings may — by construction — lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly importantin swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
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of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited — up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options”, at http://www.optionsclearing.com/
about/publications/character-risks.isp. If you are unable to access the website, please contact your Deutsche Bank
representative for a copy of this important document.

Participants in foreign exchange transactions may incurrisks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https://
research.db.com/Research/ on each company’s research page. Investors are strongly encouraged to review this information
before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion orrecommendation whatsoever as to any strategies, products orany other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute arecommendation
of, or express an opinion on, any product or service or any trading strategy.

Theinformation presentedis generalin nature andis notdirected to retirementaccounts orany specific person oraccounttype,
and is therefore provided to You on the express basis that itis notadvice, and You may not rely upon itin making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.

InJuly 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls (“CC”) from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.

Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated in
the Federal Republic of Germany with its principal office in Frankfurtam Main. Deutsche Bank AG is authorized under German
Banking Law and is subject to supervision by the European Central Bank and by BaFin, Germany's Federal Financial
Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential
Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct
Authority. Details about the extent of our authorisation and regulation are available on request.

Hong Kong: Distributed by Deutsche Bank AG, Hong Kong Branch or Deutsche Securities Asia Limited (save thatany research
relating to futures contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571 shall be
distributed solely by Deutsche Securities Asia Limited). The provisions set out above in the 'Additional Information' section
shall apply to the fullest extent permissible by local laws and regulations, including without limitation the Code of Conduct for
Persons Licensed or Registered with the Securities and Futures Commission.

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180 4444. It is
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations. Deutsche
Bank and/or its affiliate(s) may have debt holdings or positions in the subject company. With regard to information on
associates, please refer to the “Shareholdings” section in the Annual Report at: https:/www.db.com/ir/en/annual-
reports.htm.
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Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type Il
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changesin marketand/oreconomictrends, and/or fluctuationsin market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
‘Moody's', 'Standard Poor's’, and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period..

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch or Deutsche Securities Asia Limited, Singapore
Branch (One Raffles Quay #18-00 South Tower Singapore 048583, +65 6423 8001), which may be contacted in respect of any
matters arising from, or in connection with, this report. Where this report is issued or promulgated by Deutsche Bank in
Singapore to a person who is not an accredited investor, expert investor or institutional investor (as defined in the applicable
Singapore laws and regulations), they accept legal responsibility to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, \West Bay, Level
5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may undertake only the financial services activities that fall within
the scope of its existing CMA license. Its principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O.
Box 301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Actand New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
andrelated information at https://australia.db.com/australia/content/research-information.html Where research refers to any
particular financial product recipients of the research should consider any product disclosure statement, prospectus or other
applicable disclosure document before making any decision about whether to acquire the product. In preparing this report,
the primary analyst or an individual who assisted in the preparation of this report has likely been in contact with the company
thatisthe subject of thisresearch for confirmation/clarification of data, facts, statements, permission to use company-sourced
material in the report, and/or site-visit attendance. Without prior approval from Research Management, analysts may not
accept from current or potential Banking clients the costs of travel, accommodations, or other expenses incurred by analysts
attending site visits, conferences, social events, and the like. Similarly, without prior approval from Research Managementand
Anti-Bribery and Corruption (“ABC"”) team, analysts may not accept perks or other items of value for their personal use from
issuers they cover.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
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request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.
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