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Long-Term Asset Return Study: Scaling The Peaks

Executive Summary

Our annual long-term study allows us to take a step back through time and try
to add some historical context to current market conditions. In this year's
report we have tried to identify some of the biggest themes in financial
markets today and then have used historical data to try to better understand
them.

Probably the most topical theme at the moment is what might happen when
the Fed eventually raises interest rates. We look at the impact of a Fed hiking
cycle on various economic and market variables through time. In other topical
analysis, we look back at the impact of major devaluations and currency
appreciations through history on similar variables. With currencies increasingly
being used as a policy tool, we assess the historical consequences of big FX
moves. Elsewhere we try to calculate an index through time aggregating cross
asset class valuations at a global level. The aim being to see how expensive
overall global assets are now relative to the past.

This study is a culmination of several months work and as we go to print
markets have been through a few weeks of turmoil. We try to look through this
volatility but clearly the magnitude of the moves do influence the outcomes.
Equity markets that were looking historically stretched in valuation terms as
we researched the report have corrected over the past month. However as
we'll see below and in the report, this is still one of the more expensive points
in history to be an owner of the asset class at the index level at least.

In summarising the findings, we start with global cross asset class valuations.
Looking at three of the most important assets (bonds, equities and housing)
across 15 DM countries, with data often stretching back two centuries, we are
currently close to peak valuation levels relative to history. Indeed when
aggregated, current levels are higher on average across the three asset classes
than they were back in 2007/08 and certainly higher than in 2000. At the equity
market peak back in the summer months of 2015 we were pretty much at the
peak. So this recent correction should be seen in this context.

Figure 1: Average Percentile Valuations for 15 DM Countries’ Bond (Nominal Yields), Equity & Housing vs. History (left)

and Aggregated Average (right)
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Extremely high global central bank liquidity and asset purchases have pushed
asset prices to these levels. So given that the most important central bank in
the world, the Fed, might be close to initiating a tightening cycle, should we be
worried that this could lead to a further correction in global asset prices?
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History tells us that a rate hike cycle takes time to impact the economy and
prices. Real GDP still typically tends to climb for around 6 months after the rate
cycle turns before drifting progressively lower over subsequent quarters.
Indeed of the twelve US hiking cycles since 1950, the shortest time it took to
reach a recession after the first hike was 11 months with the average
41 months (median 33 months). We can perhaps show this delayed impact by
also looking at the data around the last hike in a cycle. This shows that growth
usually slows in the lead-up as tighter policy has been in place for several
quarters. Then only after the last hike, growth falls quite significantly and stays
lower for many quarters after.

Figure 2: Impact of First (left) and Last (right) US Rate Hike in the Cycle on US Real GDP (‘Quarterised’, QoQ)
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Source: Deutsche Bank, GFC

For asset markets, equities continue to climb initially but seem to stall
12-24 months after the first hike. Bond yields typically climb immediately and
for around the next 12 months and credit spreads actually tighten for about the
same length of time. Like equities, credit tends to start being impacted a full
12 months after the first hike. So although bond yields rise at the start of a
hiking cycle, equities and credit continue to perform for around a year after
before succumbing to tighter policy.

Figure 3: Impact of First US Rate Hike in the Cycle on Market Assets (Absolute, Cumulative)

40% mEquity (Avg) Equity (Med) 12 EBond Yield (Avg) Bond Yield (Med) 40 - MBBB Credit Spread (Avg) mBBB Credit Spread (Med)
35% 1.0 30
30% oe 20
25% o 10
20% 02 10
15% 0.0 e
10% -0.2
-0.4 -30
5% 06 -40
0% 0.8 50
B Atk S W S e

ISOSASE o e e PROORRA o Sl S0 o A A O RS

Source: Deutsche Bank, GFD, Moody's

After the last hike, risk aversion tends to be the dominant theme though with
lower equity returns, lower yields and wider spreads the immediate outcome.
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Figure 4: Impact of Last US Rate Hike in the Cycle on Market Assets (Absolute, Cumulative)
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The median hiking cycle has lasted 14 months (average 22 months) so if
history repeats, the negative impacts on risk assets of the first hike in this cycle
may not be felt until late 2016 at the earliest or even well into 2017. This
dovetails with our latest annual default study “2017-2018 - The Next Default
Cycle?” published in April 2015 where we showed the yield curve was a good
lead indicator 30 months in advance and that any flattening today might not hit
the default rate at a macro level for another 2-3 years.

However is this time different? In our study since 1950, all hiking cycles to
date have been in a super cycle of increasing leverage with GDP eclipsing pre-
recession peaks very quickly post the recovery commencing. By contrast this
has been a uniquely slow recovery from what was the worst recession in the
sample period. This has also been the longest period by far without a rate hike
after the previous recession ended. In the twelve cycles since 1950, the
median length of time until the first hike once the last recovery starts is
30 months. This current cycle is 74 months and counting, all without a rate
hike and now eclipsing the previous high of 35 months without a move higher.
So food for thought.

Another way that this cycle is different is with regards to how low global
growth has been since the GFC. Many countries have unleashed huge fiscal
and monetary stimulus over the subsequent period but now many are resorting
to using currency as a policy tool. In this document we look at the impact large
devaluations and appreciations (maybe for those not participating in currency
wars) have on a country’s macro variables and financial assets.

‘Figure 5: Impact of Major FX Moves on DM Economic and Market Variables (Annualised)
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Source: Deutsche Bank, GFD

Notably higher inflation tends to be an immediate and sustained consequence
of a devaluation with exactly the opposite occurring with an appreciation. The
big conclusion though is that there is no evidence historically that real GDP
growth improves relative to its previous trend after a devaluation, although
there is some evidence an appreciation is a big headwind to real GDP growth
which is something the US may need to consider if all around are debasing
their currency. In terms of asset markets, domestic equity returns are strong
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post a devaluation and weak post an appreciation. So overall history suggests
a currency war is unlikely to dramatically change a country’'s real GDP but
might increase their inflation rate and boost their domestic equity market.

Even if there is limited compelling evidence of a boost to growth from a
devaluation, currency wars are likely to continue to be a theme in global
financial markets over the next few years. China devaluing last month will
perhaps reinforce this further even if their motivation for the move remains
unclear. This and slow growth will likely force central banks around the world
to continue to keep policy extremely loose relative to history and with it keep
asset prices at the historically high levels that we highlight in this report. This is
more a theme in DM than EM perhaps, especially given poor performance in

the latter block in recent quarters, but there are still elements where it is global.

So when will this period of artificially high asset prices end?

As discussed above, a US rate hike may not have an immediate impact but
could do by the time we get to 2017-2018. However if the Fed keep policy
looser than the market expects we may not witness a typical hiking cycle and
the traditional impacts detailed in this note may be less relevant.

If this is the case what could start the declines away from the peak prices we
currently see? The most likely driver would be something that changes the
current policy orthodoxy where central banks are continually keeping rates at
close to zero and accumulating assets at a pace never previously seen through
history. Anything that changes this will likely be a negative for assets. As
discussed, if the Fed do start a sustained hiking cycle then the evidence is that
the economy and assets will eventually adjust. Perhaps this time this will be
more extreme given the weaker economy and higher asset prices leading into
the tightening.

Alternatively it could be a regime change towards higher global inflation. This
would leave central banks with less flexibility to manipulate policy and with it
asset prices. So far subdued inflation has worked in central banks’ favour,
allowing them to offer the financial markets an extraordinary level of stimulus.
If inflation was higher they would have a real dilemma.

Figure 6: Size of Federal Reserve Balance Sheet (1915-) — Extraordinary Times
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Source: Deutsche Bank, Haver, St. Louis Fed, Bloomberg Finance LP ‘

One more curveball outcome would be a move away from monetary stimulus
to fiscal stimulus. If global powers decided that central banks were becoming
impotent and even exacerbating the lack of global growth they could in theory
embark on a co-ordinated global fiscal stimulus program, possibly financed by
money printing. This would probably help growth but possibly at the expense
of monetary stimulus into asset markets. This seems unlikely in the near-term
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but could start to gain traction at the next major global downturn as global
leaders search for a growth solution. This was a theme we explored in depth in
our 2013 Long-Term Study “A Nominal Problem”. Unfortunately the problem
of ultra low nominal global GDP growth still exists.

Overall even with the recent sell-off in markets, asset prices are still generally
high with many close to peak levels in the DM world. However they could
easily stay close to these highs until we see a policy regime change.

The long-term investor should be cautious at this point in history (in DM
government bonds and equities at the very least) in this artificial financial
system, even if the short-term trend points us towards more stimulus across
the world.

In the remainder of the report we conduct our annual mean reversion exercise
for US assets but also include EUR and GBP credit. US assets look pretty
expensive across the board but long-run credit excess returns going forward
should exceed their long-term average. In addition to this we publish our usual
tables and graphs depicting long-term returns for global equities and
government bonds.

Deutsche Bank AG/London
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The Impact of a Fed Rate Hike Cycle
through History

With the Fed seemingly hovering with their finger on the rate hike trigger
regardless of whether we see a move in September 2015, in this chapter we
take a look through history at Fed rate hikes and rate hike cycles to see the
impact on various US economic variables and markets to the tightening of
policy. We start by identifying twelve US hiking cycles since 1950 which are
shown in Figure 7.

Figure 7: US Rates since 1950 with Rate Hiking Cycles Block Shaded
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Source: Deutsche Bank, GFD |

For each cycle we look at the first hike, but also the data based on all hikes
seen over the period and also from the last hike in the cycle. This should give
us a feel as to how the economy and markets respond at different stages of
the tightening regime. To complete the analysis we also look at easing cycles
by analysing what happens after the first cut in a cycle and also what happens
around any cut in Fed Funds. This helps us contrast the response at opposite
ends of the cycle.

We then look at the period 3 years before and after each of these events and
examine the evolving performance of real and nominal GDP, inflation, equities,
bonds and credit spreads.

For all of the market analysis the returns/changes are cumulative and absolute
(i.e. the 18 months equity return refers to the absolute return over that entire
period) whilst for the macro analysis the growth/inflation rate is cumulative but
‘quarterised’ (i.e. the 18 months growth rate will be the geometric average
QoQ growth rate over that 18m period). For equity returns we look at the
change in the S&P 500 index level, for bond yield changes we focus on the 10
year government bond and for credit spreads we use US BBB spreads.

We conclude by repeating this analysis for the UK, the other G7 nation which
is currently sounding out the potential for rate hikes in the near future.

Page 8
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Figure 8: US Hiking Cycle Summary Stats

Timing Moves Next Recession
Start Date of Hike End Date of Duration of Start Level of  First Hike Size  End Level of  Total Amount | Date of Next  Time to Next
Cycle Hike Cycle  Cycle (Months) Rates Rates of Hiking Recession Recession
(Pre-Cycle) (Months)
15/04/1955 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28
12/09/1958 11/09/1959 12 1.75 0.25 4.00 2.25 Apr 60 19
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20
01/12/1976 03/03/1980 39 4.75 1.13 20.00 15.25 Jan 80 37
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 11
02/05/1983 21/08/1984 15 8.50 1.13 11.75 3.2 Jul 90 86
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43
29/03/1988 24/02/1989 11 6.50 0.25 9.75 3.25 Jul 90 28
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85
30/06/1999 16/05/2000 "1 4.75 0.25 6.50 1.75 Mar 01 21
30/06/2004 29/06/2006 24 1.00 0.25 5.25 4.25 Dec 07 42
Average 22 4.47 0.57 9.42 4.95 41
Medlian 14 4.13 0.25 6.88 313 33

Source: Deutsche Bank, GFD

In the 12 US hiking cycles we have identified since 1950, Figure 8 shows that
the average length has been 22 months, with the median length 14 months.
The median and average starting levels were 4.13% and 4.47% respectively,
with the total hikes amounting to 3.13% (median) and 4.95% (average). From
the first hike the average and median lengths until the next recession were
41 and 33 months respectively. So normally a recession doesn’t start for
around 3 years after a hiking cycle starts and 19 months after the hiking cycle
ends. As we’ll see throughout this chapter, this helps illustrate that monetary
policy takes time to impact activity. Of the 12 hiking cycles, the shortest time
between the first hike and a US recession was 11 months after the first hike in
August 1980 and the second shortest was 19 months after the first hike in
September 1958.

Before we look at the results it is worth hypothesizing as to whether this time
is different. In our study since 1950, all hiking cycles to date have been in a
super cycle of increasing leverage with GDP eclipsing pre-recession peaks very
quickly post the recovery commencing. By contrast this has been a uniquely
slow recovery from what was the worst recession in the sample period. This
has also been the longest period by far without a rate hike after the previous
recession ended. In the twelve cycles since 1950, the median length of time
until the first hike once the last recovery starts is 30 months. This current cycle
is 74 months and counting, eclipsing the previous high of 35 months.

The market performance in the lead up to an imminent hike and economic
performance are also different from the past. As Figure 17 shows, only one of
the twelve hiking cycles since 1950 have seen US equities decline in the 3
months prior to the hike and that was a relatively mild -1.51% in 1976. If we
look at markets from June 17"~ 3 months before the next FOMC - the S&P 500
is down around -7%. Also BBB spreads have only widened more than 2bps
once in the 3 months before the start of one of these hiking cycles. This was
also in 1976 and saw a 45bps widening. Since June 17™, this index has
widened 43bps.

In terms of the economy, earlier this year we published the graph in Figure 9
which shows that of the 118 rate hikes since 1950, YoY Nominal GDP had only
been below 4.5% on two occasions at the point of a hike. As can be seen these
were both temporary spikes lower before a strong rebound.

Deutsche Bank AG/London
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Figure 9: NGDP YoY Growth Rate at Time of each Fed Hike
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Having said all this, there are always reasons why each cycle is unique and
there are also those who would be more sanguine than us on this cycle. As
such looking at past Fed hiking cycles is instructive and can give us clues as to
how we should interpret any move the Fed makes towards tightening policy
over the next few months.

Figure 17 and Figure 18 at the end of this section are tables showing the
response over different periods leading up to, and post the start of each
tightening cycle. Overall our analysis shows that big moves are rare in the
immediate days and weeks around the first hike so when we table/graph the
average/median results below we exclude any time horizon shorter than a
month.

US results

If we look at the first hike in the cycle, invariably real GDP growth is in the
process of steadily climbing into the move and then actually accelerating in the
half year afterwards. From 6 month to three years after, the pace of growth
incrementally slows as the long lag of monetary policy and subsequent rate
hikes bite. It generally is still higher 18 months after the first hike than it was in
the entire 18 months before the move and the same 3 years after than 3 years
before. A similar pattern emerges for nominal GDP (NGDP) with growth
peaking out 3-6 months after the first hike but still above pre-hike levels 18
months and 3 years later. This higher NGDP is supported by higher CPl which
is firmer 18 months and 3 years after the hike than the same period before.
There's not a strong bias to when it peaks it simply remains at elevated levels
post the first hike.

These readings probably reflect a traditional textbook rate hiking cycle where
the Fed feel comfortable raising rates due to activity levels rising and inflation
pressures building and one where activity levels take several quarters to be
impacted.

Page 10 Deutsche Bank AG/London
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Figure 10: Impact of First US Rate Hike in the Cycle on US Economic Variables (‘Quarterised’, QoQ)
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We now look at the response in equity, government bond and credit markets.

Figure 11: Impact of First US Rate Hike in the Cycle on US Assets (Absolute, Cumulative)
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For equities the performance a year ahead of the first hike in the cycle is
around double that seen in the year after. However it's fair to say that the
performance in the 6 months before the first hike and 6 months after are fairly
similar. Overall it's hard to see evidence that the early months of a Fed hiking
cycle impact US equities too severely. Maybe in the 6-12 months prior,
confidence and growth was high with little immediate risk of tighter policy but
perhaps the market starts to reign itself in as prospects of a rate rise approach.
It does seem there is a trend for equity returns to stall 12-24 months after the
first hike which again perhaps reflects the lag in monetary policy. If the median
recession takes 33 months to arise after the first Fed hike, given that equities
typically move ahead of an official recession, then this seems sensible.
At 3 years after the first hike, returns are nearly back to normal, perhaps
reflecting the move to price in the recovery from the growth slowdown.

For bond yields there is a clear trend for higher yields after the first hike in the
cycle which seems to peak after around 12 months, then stabilises over the
next year before falling again in the third year after the hike which again
perhaps reflects the lag of policy and the associated slowdown in activity.

For credit spreads, we see tightening for around 12 months after the first hike.
However after this for the next two years this tightening is fully and
progressively reversed hinting again at the lag of the impact of policy.

If we extend the analysis to all hikes regardless of when they occur and then
the same exercise for the last hike in the cycle, the results for the same
economic and financial variables are shown in Figure 12 - Figure 15. On the all
hikes graphs we also show the impact over the same time period of all interest
rate cuts to show a comparison. To complete the analysis we then show in
Figure 16 the impact on all the variables of the first cut in a subsequent easing
cycle. For the hiking cycles, looking at the analysis at different points will help
highlight whether there is a lag between monetary tightening and its impact on
the economy and financial assets.

Deutsche Bank AG/London
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Figure 12: Impact of All US Rate Hikes in the Cycle on US Economic Variables (‘Quarterised’, QoQ)
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Figure 13: Impact of All US Rate Hikes in the Cycle on US Assets (Absolute, Cumulative)
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Figure 14: Impact of Last US Rate Hike in the Cycle on US Economic Variables ('Quarterised’, QoQ)
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Figure 15: Impact of Last US Rate Hike in the Cycle on US Assets (Absolute, Cumulative)
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Source: Deutsche Bank, GFD, Moody’s

These results are interesting as they show further evidence that progressive
rate hikes do slow real GDP. Our earlier analysis showed growth slowing
progressively from 6 months after the first hike but that growth was still higher
18 and 36 months after the first hike than all periods before. On the all hikes
analysis, growth is definitely slower after the ‘average’ hike than for all periods
before. Then after the last hike in the cycle growth slows considerably before
slowly recovering over the next 3 years but not to former levels. It perhaps
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shows that it takes time and a series of hikes to slow the economy down.
Interestingly CPI continues to rise until the last hike in the cycle at which point
in finally starts to fall.

It does seem equities have a bias to climb in the year after all hikes but the
pace is less than the year before. This trend is especially true 6 months before
and after. In the 6 months after all hikes, prices rise less than 2% which is low
relative to history. Indeed in the period 12-18 months after all hikes, equities
appear to plateau and are only around 5% higher at the end of that period — a
notable under-performance relative to history and to that seen in an easing
cycle. So it does seem progressive hikes do start to slow equity returns more
than the first hike. After the last hike, equities are flat 6 months later and only
around 5% higher at the 18 month point before recovering strongly at the 2
and 3 year point post last rate hike.

For bonds the all hike analysis shows the pace of bond yield rises slows after
18 months. Again we see the sharp difference between performance both
before and after in a hiking and easing cycle. The fact that the trend is already
established before the ‘average’ hike/cut in the cycle perhaps shows that the
impact of the earlier hikes/cuts have already impacted performance. For bonds,
it does seem yields change direction immediately as the first hike/cut in the
cycle arrives. At the end of the hiking cycle bond yields fall immediately
backing up what we saw with growth and CPI at the same point.

For credit, the results are again slightly different for all hikes than they were for
the first hike in the cycle. Using all hikes, credit starts to widen over all horizon
periods post the ‘average’ hike. Again this shows that it's the subsequent rate
hikes in the cycle that tend to weigh on risk asset performance rather than the
initial move. A similar result is seen after the last hike in the cycle with spreads
continuing wider culminating with spreads on average 50bps wider after
2 years.

Looking at all cuts in the cycle and also analysing the first cut in the cycle in
Figure 16, it's clear the difference between being in an easing cycle to that of a
tightening one is stark. Growth is lower leading into a cut but it does seem to
pick up progressively after a cut. This is especially true for real GDP as the
trend is slightly less stark for nominal GDP as inflation seems to have a bias to
continue to be lower in the 3 years after a cut perhaps showing the lag effect
or possibly that external forces are often more powerful for inflation.

In terms of market variables, rate cuts are a potent force for equities with
equities actually declining a year before the first cut and pretty flat a year
before all cuts (likely due to a weaker economy/earnings requiring the cut).
However in the 12 months after, equities tend to see low double digit gains
showing the impact of looser monetary policy on the asset class relative to the
period prior to the cuts and relative to a tightening cycle.

As discussed before, bonds seem to be very sensitive to the first move in the
cycle. By the time we see the all hikes/cuts data we've already seen the first
move which seems to be the trigger for a change in direction in yields.

For credit, again the results are interesting. For all cuts, credit does perform
badly in the year prior to the move (again a weaker economy requiring the cut)
but relatively well in the year after as the cumulative impact of cuts kick-in.
There is again evidence that it takes a while for the positive impact to be felt as
spreads continue to widen for 12-18 months after the first cut albeit not by as
much as they do in the prior 12 months.

Deutsche Bank AG/London
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Figure 16: Impact of First US Rate Cut in the Cycle on US Assets (Absolute, Cumulative)
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Figure 17: US First Hike - Market Analysis

Hike Cycle Timing Moves Next Recession Equity Index (% Change)
Start Date End Date  Duration | Pre-Cycle First Hike End Level Total Next Time to it [36m Before 24m Before 18m Before 12m Before 6m Before 3m Before 1m Before 1m After 3m After 6m After 12m After 18m After 24m After 36m After
(Months) [Rates Level Size of Rates Hiking Recession  (Months)
15/04/1956 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 60.47% 52.08% 58.50% 35.86% 19.71% 7.60% 6.30% -2.48% 11.70% 9.04% 26.34% 23.45% 18.41% 11.78%
12/09/1958 11/09/1959 12 1.75 0.25 4.00 2.25 Apr 60 19 9.82% 3.15% 10.93% 8.28% 14.43% 8.45% 1.68% 6.37% 9.66% 16.63% 17.43% 11.93% 14.92% 40.04%
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 22.98% 6.39% 0.89% 21.40% 5.83% 0.01% -1.44% 3.64% 6.28% 11.07% 21.88% 25.48% 24.23% 26.20%
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 8.60% 19.07% 31.65% 9.87% 7.57% 11.66% 2.46% 0.85% 2.97% 4.64% 4.20% -1.93% -10.36%  -22.09%
01/12/1976 03/03/1980 39 4.75 1.13 20.00 15.25 Jan 80 37 6.80% 46.48% 12.44% 13.04% 2.64% -1.51% -0.59% 4.40% -1.79% -5.42% -7.61% -56.02% -6.06% 3.26%
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1" 24.85% 19.07% 26.90% 16.71% 6.04% 15.04% 4.24% 0.01% 4.77% 4.84% 6.85% -7.03% -16.40%  29.10%
02/05/1983 21/08/1984 15 8.50 113 11.76 3.256 Jul 90 86 53.54% 22.14% 30.52% 39.22% 17.91% 13.18% 5.98% 1.15% -0.06% 1.68% -0.13% 3.28% 10.43% 44.83%
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 53.97% 53.69% 33.64% 17.93% 1.59% 7.91% 2.27% 6.49% 156.27% 21.88% -0.78% 7.89% 10.50% 37.45%
20/03/1988 24/02/1989 " 6.50 0.25 9.76 3.256 Jul 90 28 43.96% 8.83% 13.12% -12.18%  -19.16% 6.33% -2.89% 0.48% 4.20% 4.81% 12.41% 34.25% 31.04% 42.77%
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 34.87% 13.52% 10.71% 4.50% 4.74% 2.69% 0.63% -1.08% -3.86% -2.43% 2.41% 18.97% 36.563% 68.00%
30/06/1999 16/05/2000 11 4.75 0.25 6.50 1.75 Mar 01 21 104.69% 55.08% 41.39% 21.07% 11.43% 5.53% 5.44% -3.20% -6.56% 6.68% 5.97% -9.91% -29.44%
30/06/2004 29/06/2006 24 1.00 0.25 5.26 4.25 Dec 07 42 -6.83% 16.26% 29.73% 17.07% 2.81% 1.23% 1.80% -3.43% -2.30% 6.37% 4.43% 9.42% 11.34% 33.19%
Hike Cycle Timing Moves Next Recession 10Y Government Bond (Yield Change)
Start Date  End Date  Duration | Pre-Cycle First Hike End Level Total Next Time to it [36m Before 24m Before 18m Before 12m Before 6m Before 3m Before 1m Before 1m After  3m After  6m After 12m After 18m After 24m After 36m After
(Months) [Rates Level Size of Rates Hiking Recession (Months)
15/04/1955 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 0.36 -0.08 0.09 0.46 0.32 0.14 0.08 0.01 0.15 0.13 0.43 0.59 0.73 0.13
12/09/1958 11/09/1959 12 1.75 0.25 4.00 225 Apr 60 19 0.79 0.38 0.35 -0.16 0.78 0.79 0.22 0.04 0.10 0.23 0.92 0.49 0.04 0.22
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 0.13 0.1 -0.09 0.00 0.21 0.03 0.03 -0.04 0.09 0.14 0.17 0.16 0.17 1.01
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 -0.22 -0.86 -1.43 -0.08 -0.18 0.12 -0.05 0.10 0.03 0.39 0.61 117 1.04 1.46
01/12/1976 03/03/1980 39 4.75 113 20.00 156.25 Jan 80 37 0.28 -0.67 -1.07 -1.15 -0.97 -0.67 -0.41 -0.13 0.52 0.41 0.61 1.44 1.83 3.47
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1" 3.29 2.35 1.62 1.80 -1.00 0.75 0.51 0.58 1.95 250 4.12 4.17 2.99 1.49
02/05/1983 21/08/1984 15 8.50 1.13 11.75 3.25 Jul 90 86 0.02 -3.79 -4.31 -3.61 -0.30 -0.62 -0.36 0.52 1.56 1.44 2.60 1.40 1.03 -2.75
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 -4.76 -4.44 -2.86 -2.04 -0.51 -0.41 -0.17 -0.09 0.10 1.16 1.88 1.77 2.05 0.65
29/03/1988 24/02/1989 1" 6.50 0.25 9.76 3.256 Jul 90 28 -3.09 1.07 1.02 1.23 -1.08 -0.29 0.40 0.31 0.32 0.42 0.80 -0.256 0.04 -0.49
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 -1.94 -1.35 -0.72 -0.45 0.07 0.27 0.06 0.44 1.20 1.18 1.59 0.56 -0.24 0.51
30/06/1999 16/05/2000 1" 4.75 0.25 6.50 1.75 Mar 01 21 -0.92 -0.70 0.01 0.37 1.16 0.60 0.17 0.11 0.09 0.58 0.22 -0.69 -0.44 -0.96
30/06/2004 29/06/2006 24 1.00 0.25 5.26 4.25 Dec 07 42 -0.80 -0.24 0.80 1.08 0.33 0.71 -0.04 -0.12 -0.48 -0.35 -0.68 -0.23 0.53 0.38
Hike Cycle Timing Moves Next Recession BBB Spreads (bp Change)
Start Date  End Date  Duration [ Pre-Cycle First Hike End Level Total Next Time to it [36m Before 24m Before 18m Before 12m Before 6m Before 3m Before 1m Before 1m After 3m After  6m After 12m After 18m After 24m After 36m After
(Months) [Rates Level Size of Rates Hiking Recession (Months)
15/04/1955 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 -4 -8 -42 -44 -29 -10 -6 0 -12 -3 -24 9 22 105
12/09/1958 11/09/1959 12 1.75 0.25 4.00 225 Apr 60 19 49 42 9 10 -69 -47 -2 1 -12 -25 -61 -1 10 3
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 -50 -35 -18 -22 -26 -8 -3 1 -10 -16 -18 -21 -14 -16
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 96 61 17 -69 -28 -28 2 -13 -8 -63 -85 -63 -76 58
01/12/1976 03/03/1980 39 4.75 113 20.00 156.25 Jan 80 37 51 -95 -51 -32 23 45 31 -38 -92 -97 -120 -115 -119 -31
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1 101 14 107 78 71 -66 -26 21 12 42 2 81 139 -27
02/05/1983 21/08/1984 15 8.50 1.13 11.75 3.25 Jul 90 86 -25 22 -47 -82 -120 -51 -25 -10 -68 -67 -123 -62 -44 21
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 73 Al 65 56 -16 2 6 -26 -65 -66 -43 -61 -96 -69
29/03/1988 24/02/1989 1 6.50 0.25 9.76 3.25 Jul 90 28 8 -57 -62 -8 25 -20 -25 0 3 -13 -47 -22 -33 -17
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 -77 -10 -1 -4 -1 -18 -10 -4 -5 -1 -2 7 12 0
30/06/1999 16/05/2000 1 4.75 0.25 6.50 1.75 Mar 01 21 63 73 63 55 -19 3 6 -1 15 -14 58 57 32 46
30/06/2004 29/06/2006 24 1.00 0.25 5.25 4.25 Dec 07 42 -93 -106 -116 -44 -16 0 4 3 -1 -8 20 30 25 12

Source: Deutsche Bank, GFD, Moody’s
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Figure 18: US First Hike - Macro Analysis

Hike Cycle Timing Moves Next Recession Real GDP (QoQ)
Start Date  End Date Duration Pre-Cycle  First Hike End Level of Total Hiking Next Time toit | Prior36m  Prior 24m  Prior 18m  Prior Year  Prior Half Prior Quarter of Next Next Half ~ Next Year Next 18m  Next24m  Next 36m
(Months) |Rates Level Size Rates Recession  (Months) Year Quarter move Quarter Year
15/04/1956 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 0.85% 0.563% 0.67% 1.51% 2.40% 2.85% 1.63% 1.34% 0.97% 0.59% 0.65% 0.54% 0.19%
12/09/1958 11/09/1959 12 1.75 0.25 4.00 2.25 Apr 60 19 0.19% -0.01% -0.27% -0.51% -0.98% 0.66% 2.31% 2.34% 2.10% 1.60% 1.50% 1.11% 0.99%
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 0.99% 1.29% 1.11% 0.94% 1.21% 1.30% 1.95% 0.71% 1.44% 1.35% 1.37% 1.45% 1.46%
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 0.52% 0.52% 0.69% 1.08% 0.54% 0.29% 1.79% 2.32% 1.62% 1.84% 1.32% 1.00% 0.47%
01/12/1976 03/03/1980 39 4.75 1.13 20.00 15.25 Jan 80 37 0.42% 0.71% 1.21% 1.22% 0.63% 0.51% 0.75% 1.16% 1.56% 1.22% 1.52% 1.43% 1.06%
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1" 0.65% 0.23% -0.07% -0.19% -0.86% -2.03% -0.15% 1.85% 1.96% 1.08% 0.24% 0.20% 0.60%
02/05/1983 21/08/1984 15 8.50 113 11.76 3.256 Jul 90 86 0.07% -0.11% -0.21% 0.40% 0.70% 1.31% 2.28% 1.96% 2.01% 1.94% 1.59% 1.43% 1.26%
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 1.18% 0.93% 0.94% 0.79% 0.73% 1.01% 0.52% 0.70% 0.91% 1.09% 1.04% 1.02% 0.91%
29/03/1988 24/02/1989 1" 6.50 0.25 9.76 3.256 Jul 90 28 0.96% 0.91% 0.98% 1.09% 1.28% 1.65% 0.56% 1.32% 0.95% 1.06% 0.96% 0.88% 0.51%
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 0.67% 0.86% 0.76% 0.65% 0.91% 1.33% 0.98% 1.37% 0.98% 0.86% 0.77% 0.75% 0.87%
30/06/1999 16/05/2000 " 4.75 0.25 6.50 1.75 Mar 01 21 1.15% 1.16% 1.08% 1.18% 1.22% 0.80% 0.82% 1.26% 1.50% 1.29% 0.97% 0.76% 0.63%
30/06/2004 29/06/2006 24 1.00 0.25 5.26 4.25 Dec 07 42 0.61% 0.74% 0.82% 1.09% 0.87% 0.58% 0.73% 0.91% 0.89% 0.84% 0.80% 0.78% 0.66%
Hike Cycle Timing Moves Next Recession NGDP (QoQ)
Start Date  End Date Duration Pre-Cycle  First Hike End Level of Total Hiking Next Time to it | Prior36m  Prior 24m  Prior 18m  Prior Year  Prior Half Prior Quarter of Next Next Half ~ Next Year Next 18m  Next24m  Next 36m
(Months) |Rates Level Size Rates Recession  (Months) Year Quarter move Quarter Year
15/04/1955 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 1.16% 0.79% 0.92% 1.76% 2.80% 3.37% 2.03% 2.06% 1.83% 1.43% 1.49% 1.42% 0.95%
12/09/1958 11/09/1959 12 1.75 0.25 4.00 225 Apr 60 19 0.95% 0.71% 0.41% 0.00% -0.31% 0.94% 2.94% 2.81% 2.48% 1.92% 1.85% 1.45% 1.30%
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 1.27% 1.58% 1.39% 1.19% 1.51% 1.46% 2.09% 1.52% 2.00% 1.80% 1.83% 1.91% 2.03%
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 1.74% 1.73% 1.84% 2.26% 1.46% 1.13% 3.37% 2.94% 2.40% 2.85% 2.57% 2.43% 2.29%
01/12/1976 03/03/1980 39 4.75 113 20.00 156.25 Jan 80 37 2.31% 2.40% 2.61% 2.48% 1.79% 1.81% 2.53% 2.79% 3.09% 2.85% 3.16% 3.14% 2.90%
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1" 2.59% 2.29% 2.03% 1.91% 1.26% 0.12% 2.15% 4.67% 4.64% 3.34% 2.28% 2.06% 2.15%
02/05/1983 21/08/1984 15 8.50 1.13 11.75 3.25 Jul 90 86 1.84% 1.33% 1.09% 1.54% 1.67% 2.13% 2.97% 3.03% 2.92% 2.88% 2.46% 2.31% 2.02%
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 1.88% 1.54% 1.45% 1.26% 1.14% 1.41% 1.08% 1.43% 1.62% 1.84% 1.84% 1.86% 1.77%
29/03/1988 24/02/1989 1 6.50 0.25 9.76 3.256 Jul 90 28 1.61% 1.52% 1.64% 1.84% 2.07% 2.49% 1.35% 2.30% 2.03% 2.08% 1.94% 1.84% 1.46%
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 1.30% 1.43% 1.34% 1.23% 1.48% 1.86% 1.47% 1.87% 1.50% 1.40% 1.29% 1.27% 1.37%
30/06/1999 16/05/2000 1 4.75 0.25 6.50 1.756 Mar 01 21 1.51% 1.48% 1.40% 1.53% 1.63% 1.30% 1.16% 1.62% 1.91% 1.84% 1.54% 1.35% 1.13%
30/06/2004 29/06/2006 24 1.00 0.25 5.26 4.25 Dec 07 42 1.10% 1.27% 1.39% 1.65% 1.55% 1.45% 1.61% 1.53% 1.55% 1.59% 1.68% 1.57% 1.42%
Hike Cycle Timing Moves Next Recession CPI (QoQ)
Start Date  End Date Duration Pre-Cycle  First Hike End Level of Total Hiking Next Time to it | Prior36m  Prior 24m  Prior 18m  Prior Year  Prior Half Prior Quarter of Next Next Half ~ Next Year Next 18m  Next24m  Next 36m
(Months) |Rates Level Size Rates Recession  (Months) Year Quarter move Quarter Year
15/04/1955 23/08/1957 28 1.50 0.25 3.50 2.00 Aug 57 28 0.13% 0.05% -0.12% -0.19% -0.19% 0.00% 0.00% 0.75% 0.19% 0.46% 0.55% 0.64% 0.66%
12/09/1958 11/09/1959 12 1.75 0.25 4.00 225 Apr 60 19 0.66% 0.76% 0.77% 0.70% 0.88% 0.35% 0.00% 0.00% 0.00% 0.34% 0.29% 0.30% 0.31%
17/07/1963 04/04/1969 69 3.00 0.50 6.00 3.00 Dec 69 77 0.28% 0.33% 0.33% 0.33% 0.33% 0.33% 0.33% 0.65% 0.33% 0.32% 0.32% 0.36% 0.53%
01/03/1972 01/05/1974 26 3.50 2.00 13.00 9.50 Nov 73 20 1.23% 1.09% 0.96% 0.81% 0.61% 0.74% 0.73% 0.72% 0.84% 1.13% 1.47% 1.81% 2.03%
01/12/1976 03/03/1980 39 4.75 113 20.00 156.25 Jan 80 37 2.04% 1.63% 1.49% 1.35% 1.51% 1.41% 1.04% 2.23% 2.13% 1.63% 1.91% 1.91% 2.33%
07/08/1980 05/12/1980 4 9.50 0.50 20.00 10.50 Jul 81 1 2.61% 3.02% 3.39% 3.42% 3.84% 3.25% 1.57% 2.74% 2.64% 2.63% 1.98% 1.93% 1.52%
02/05/1983 21/08/1984 15 8.50 1.13 11.75 3.25 Jul 90 86 1.69% 1.27% 0.82% 0.89% 0.00% 0.31% 1.63% 1.21% 0.90% 1.04% 0.95% 0.98% 0.80%
16/12/1986 04/09/1987 9 5.88 0.12 7.25 1.37 Jul 90 43 0.75% 0.61% 0.59% 0.44% 0.64% 0.64% 0.27% 1.45% 1.35% 1.09% 1.10% 1.09% 1.11%
29/03/1988 24/02/1989 1 6.50 0.25 9.75 3.25 Jul 90 28 0.77% 0.68% 0.88% 1.09% 0.83% 0.35% 0.95% 1.29% 1.41% 1.22% 1.18% 1.25% 1.24%
04/02/1994 01/02/1995 12 3.00 0.25 6.00 3.00 Mar 01 85 0.72% 0.70% 0.65% 0.68% 0.48% 0.48% 0.96% 0.54% 0.74% 0.71% 0.67% 0.70% 0.70%
30/06/1999 16/05/2000 1" 4.75 0.25 6.50 1.75 Mar 01 21 0.48% 0.39% 0.39% 0.43% 0.43% 0.67% 0.73% 1.02% 0.63% 0.92% 0.77% 0.86% 0.66%
30/06/2004 29/06/2006 24 1.00 0.25 5.25 4.25 Dec 07 42 0.51% 0.59% 0.58% 0.43% 0.59% 1.68% 1.23% 0.11% 0.16% 0.63% 0.61% 0.84% 0.78%

Source: Deutsche Bank, GFD, Moody’s
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UK results

Outside of the US, the UK is the country that the market sees as being next in-
line for an interest rate hike over the next 12 months. Given this we've
repeated the exercise using only UK data. The analysis covers 35 Bank of
England hiking cycles since 1914. We don’t have a long enough history for
credit spreads to include in the analysis but we include all the other variables
used in the US example.

Figure 19: Impact of First UK Rate Hike in the Cycle on UK Economic Variables (‘Quarterised’, QoQ)
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Source: Deutsche Bank, GFD

Similar to the US results, UK real GDP growth steadily climbs in the quarters
prior to the first hike in the cycle and then on average starts to decline steadily
in the subsequent quarters. The median readings show more of a plateau in
growth after the hike but on both measures the acceleration of growth does
slow in the quarter of the hike.

With regards to inflation, like with the US, there does seem to be a slight bias
to slightly higher inflation after the first hike. This probably shows the
momentum that was there before the tightening which the first hike can’t on
its own immediately reverse. There are no clear trends in nominal GDP as
slightly lower real growth is cancelled out by slightly higher inflation.

In terms of market reaction to the first hike, UK equities clearly see weaker
performance a year after than a year before. There is an improvement as the
year progresses though as after 3 months equities have typically been lower
and although a positive number returns after 6 months, the 12 month
performance is comfortably more than double the 6 month one.

Figure 20: Impact of First UK Rate Hike in the Cycle on UK Assets (Absolute,

Cumulative)
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Source: Deutsche Bank, GFD ‘

Bond yields seem to rise a year before and for at least three years after the first
hike in the cycle, although the data is a little bit trendless.
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Looking at all hikes and all cuts together, real GDP has a bias to peak out in the
quarter after the ‘average’ hike. The subsequent quarters see a sharper drop
and 18 months after, growth is lower than 18 months before. Like with the US
this perhaps shows that the impact of cumulative hikes which start to slow
activity beyond the time frame suggested by the first hike exercise.
Interestingly CPI continues to rise through the post hike quarters and tends to
keep falling post the loosening quarters. Like with the US it suggests that
inflation may be more structural and linked to certain regimes and is less
influenced by monetary policy than many would think.

Figure 21: Impact of All UK Rate Hikes in the Cycle on UK Economic Variables (‘Quarterised’, QoQ)
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Source: Deutsche Bank, GFD

For all hikes UK equities have a slight bias to lower returns a year after the
‘average’ hike than a year before but it's not sizeable. As would be expected,
equities react more favourably to the ‘average’ easing cycle than to the
average tightening cycle even if the difference isn't large.

For the average of all hikes, UK bonds actually see their worst performance in
the 6m before the hike whereas they're stable in the quarters after. This is
again likely due to the immediate negative reaction of bonds to the first hike in
the cycle which shows up in these averages (i.e. hikes have already influenced
the ‘before’ period).

Figure 22: Impact of All UK Rate Hikes in the Cycle on UK Assets (Absolute,
Cumulative)
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For completeness and comparison we also show the data for the first and last
hike for all variables. Real GDP tends to peak in the quarter of the last hike with
inflation troughing in the quarter before. Bond yields fall sharply after the last
hike having been consistently higher in the prior periods. Equities perform
relatively poorly in the first 6 months after the last hike but after this they
rebound strongly and see superior performance in all subsequent periods than
they did in the equivalent period before the last hike.
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Figure 23: Impact of the Last UK Rate Hikes in the Cycle on UK Economic Variables ('Quarterised’, QoQ)
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Source: Deutsche Bank, GFD

Figure 24: Impact of the Last UK Rate Hikes in the Cycle on UK Assets
(Absolute, Cumulative)
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Figure 25: Impact of First UK Rate Cut in the Cycle on UK Economic Variables (‘Quarterised’, QoQ)
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Source: Deutsche Bank, GFD

Figure 26: First Cut Impact of First UK Rate Hike in the Cycle on UK Assets
(Absolute, Cumulative)
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Conclusion

History tells us that a rate hike cycle takes time to impact the economy and
asset prices. For the US, Real GDP still typically tends to climb for around 6
months after the rate cycle turns before drifting progressively lower over
subsequent quarters. By the time we reach the last hike in a cycle growth falls
quite significantly and stays lower for many quarters after.

For US asset markets, equities and credit continue to perform after the first
hike but seem to stall 12-24 months after. Bond vyields typically climb
immediately and for around the next 12 months. After the last hike, risk
aversion tends to be the dominant theme though with lower equities, lower
yields and wider spreads the immediate outcome. So all this would argue that
the first hike is less important but as the hiking cycle builds it eventually has a
negative impact on the economy and risk.

However is this time different? In our study since 1950, all hiking cycles to
date have been in a super cycle of increasing leverage with growth eclipsing
pre-recession peaks very quickly post the recovery commencing. By contrast
this has been a uniquely slow recovery from what was the worst recession in
the sample period. This has also been by far the longest period without a rate
hike after the previous recession ended. In the twelve cycles since 1950, the
median length of time until the first hike once the last recovery starts is 30
months. This current cycle is 74 months and counting and without a rate move,
eclipsing the previous high of 35 months without a rate hike. So a caveat to
our analysis.

Page 20
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Peak Asset Prices?

In this section we wanted to try to assess whether in a world of extremely
loose monetary policy and extraordinary accumulations of financial assets by
Central Banks, we do live in a period of generally expensive global asset prices
relative to history or whether expensive asset classes are more selectively
spread throughout the system. For this analysis we have looked at what are
probably the largest and most influential assets for the global economy and
financial markets. These are government bonds, equities and housing. To
compare different periods through time we wanted to use data back as far as
possible but also to use the same countries for each asset to standardise the
analysis. We also wanted to use countries that were reasonably important to
the global economy. We were left with 15 countries with a consistent long-
term history across all three assets. These were; Australia, Canada, Denmark,
Finland, France, Germany, ltaly, Japan, Korea, Netherlands, Spain, Sweden,
UK and the US. EM countries are difficult to include as data doesn’t stretch
back far enough for historical comparisons to be made. As such we've
excluded them from this analysis. So this is essentially a DM exercise.

Whilst the data for bonds and equities often stretches into the nineteenth
century we don’t have any consistent house price data (or income data to
assess price to income) back beyond 1970. So the aggregated series has just
bonds and equities until 1970 at which point we introduce housing into the
analysis. We would contend that housing bubbles on the scale of that seen
over the last three decades are a modern day, debt fuelled phenomenon (see
Figure 40 in the housing sub-section) so the fact that we cannot go back
beyond 1970 is perhaps of only minor consequence to our overall conclusions.

When valuing any assets, the methodology is always open to interpretation. As
a rule we tried to use the most robust one that allows us to go back as far as
possible. For bonds we have used two different simple techniques and have
reproduced the aggregate results using both techniques. Firstly we simply look
at where nominal yields are relative to their past and secondly where real
yields are. For real yields we have used a b-year rolling average of inflation to
smooth out the inevitable short-term spikes that spot inflation would bring. For
housing we wanted to use price to income but found that we had more
countries with data extending back to 1970 if we analysed how far each was
away from its real adjusted trend. Whether we used price to income or real
prices, the results were pretty similar so we decided to use the latter as it gave
us more data points. For equities our valuation technique will probably be the
most controversial. Here we used Nominal GDP as our deflator of long-term
total return indices. We'll run through our methodology in more detail when
we break down the equity section but the motivation was that PE ratios tend
not to be available beyond the last few decades for more than a few countries.
Given that over the long run earnings should broadly be tied to nominal GDP,
we think this is a good long-term valuation tool. For some countries the results
will look more realistic than others but over a wider sample these should even
each other out. More on this in the separate section.

For all countries and aggregations we have produced the results as percentiles
relative to their long-term trend with 100% meaning the asset is at its most
expensive ever relative to its trend and 0% being the cheapest. For the
aggregates we have not weighted by size of the economy and have simply
used averages.

Figure 27 shows the aggregate, across the three assets, using nominal bond
yields. We also show what percent of observations through time are in their
top 20% of valuations (i.e. above 80% on our measure) relative to history. This
helps identify periods with a high/low concentration of highly valued assets.

Deutsche Bank AG/London
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Figure 27: Aggregated 15 DM Country Average Bond (Nominal Yields), Equity & Housing Percentile Valuations (left)
with Percentage of Observations in Top 20% vs. History (right)
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So in aggregate, across these three main asset classes, average valuations are
close to the highest they've ever been relative to their long-term trend. The
current reading of just under 80% is similar to that seen at the turn of the
twentieth century and during the 1940s when financial markets were artificially
repressed around war time. Given that the housing data doesn’t get integrated
into the results until 1970 it's interesting to see just the bond and equity
component aggregated in Figure 28.

Figure 28: Aggregated 15 DM Country Average Bond (Nominal Yields) & Equity Valuations (left) with Percentage of
Observations in Top 20% vs. History (right)
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So on these valuation metrics, bonds and equities are at their highest ever
combined valuations when aggregated across these 15 countries. In addition,
83% of observations are in their top 20% of valuations through history.

Figure 29 then shows the three asset classes on the same chart through time
to see how the valuations have changed relative to each other.
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Figure 29: Average Percentile Valuations for 15 DM Countries’ Bond (Nominal
Yields), Equity & Housing vs. History
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Interestingly housing is back to 50% on this measure having peaked at 75% in
2007. As we'll see in the separate housing section, this masks a wide range of
valuations amongst the individual countries. Bonds are quite clearly close to
100% on this measure reflecting the fact that yields are still close to multi-
century all time lows. For equities the current figure is 77% (down from 83%
earlier in 2015), still high relative to history but shy of the last two peaks of
90% in May 2007 and 87% at various points in 2000. Interestingly in the 2000
equity bubble, housing was generally in the low 30% region and bonds the low
40% region. In 2007, both bonds and housing were in the mid 70% area. When
aggregated though, current 2015 levels are higher on average across the three
asset classes than where they were back in 2007.

We now look at the separate asset classes in more detail showing the results
from the individual countries used in the study. We also consider alternative
valuation techniques.

Bonds

Figure 32 shows the results from the 15 individual countries on a straight
nominal yield basis and then Figure 33 shows them on a real yield basis. Each
country’s data is then represented as a percentile relative to this long-term
history. As we've already discussed, the majority of global bond markets
currently see nominal yields close to their all-time lows which means the
aggregate average percentile across the 15 countries in our sample is 99.3%,
having been as high as 99.9% back in January 2015. We prefer the simple
nominal series over the real yield series as nominal yields better reflect your
potential future total return prospects. Real yields can be more volatile and
reflect a temporary inflation regime. It's also near impossible to predict future
inflation over a bond’s lifetime and in this analysis we've used a rolling b5-year
measure as a proxy for the current inflation environment. Interestingly the
aggregate results are currently similar when looking at this analysis on a real
yield basis albeit with less extreme numbers. Figure 30 shows the average
percentile for the 15 countries on a real basis alongside the earlier nominal
findings. It shows the current real adjusted average is 83%, rather than the
99% for nominal yields. However this is still the highest valuation level since
the 1950s.

Deutsche Bank AG/London
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Figure 30: Aggregated Average 15 DM Country Bond Yields Percentile Valuations Real (left), Nominal (right)
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We then show the results of the 15 country, 3 asset class analysis using real
yields instead of nominal yields. As can be seen the results are similar but very
slightly less extreme.

Figure 31: Average Percentile Valuations for 15 DM Countries’ Bond (Real Yields), Equity & Housing vs. History (left)
and Aggregated 15 DM Country Average Bond (Real Yields), Equity & Housing Percentile Valuations (right)
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As discussed at the top of this section we now show the individual
15 countries that have been aggregated to make up the bond part of this
analysis. We show their nominal and real yields and the associated percentiles
relative to history.

Overall, bonds are clearly very expensive relative to history especially on a

nominal basis. These results are pretty much widespread across our sample
countries.
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Figure 32: Nominal Yields and Associated Percentiles vs. History for our 15 Sample Countries
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‘Figure 33: Real Yields and Associated Percentiles vs. History for our 15 Sample Countries
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Equities

As discussed earlier this section will likely see the most controversial valuation
technique. In Figure 37 at the end of this short section, the 15 core countries’
total return series are deflated using their own domestic nominal GDP (NGDP)
through time and we then assess how far they are from this long-term trend
through history. We use total returns as dividend policy changes over time
which could influence price comparisons from one era to another. The big
advantage in using NGDP is that it allows us to stretch the analysis back
several decades and in several cases to the nineteenth century.

We think nominal GDP is a better deflator for equities than CPI as it should
better reflect the long-term trend in earnings. CPl says nothing about the
quality of real GDP across different eras. Indeed over the last few decades
nominal GDP growth has steadily declined, consisting of both lower inflation
and lower real growth. So if you simply deflate by CPl you would not pick up
the progressive global slowing of activity around the world which should in
theory impact earnings.

To see how this technique compares to more established ones, Figure 34 looks
at similar percentile results using both PE and CAPE valuation measures for the
15 countries in the study. The actual average PEs and CAPEs are shown in
Figure 35. CAPE is the cyclically adjusted PE ratio and looks at earnings on a
rolling 10 year basis rather than using spot earnings which are clearly likely to
be more volatile. Up until the 1960s, there were less than a handful of
countries with data available but we've included the full series below to add
depth to the analysis. We show the results from the individual countries
alongside their percentiles in Figure 37-Figure 39.

Figure 34: Average PE (left) and CAPE (right) Percentile Valuations for Equities for our 15 Sample Countries vs. History
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Figure 35: Average PE (left) and CAPE (right) Ratios for our 15 Sample Countries
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For further comparison, Figure 36 compares the results from our valuations
using nominal GDP with the aggregated results over a shorter time horizon for
PE and CAPE ratios relative to each countries trend.

Figure 36: Comparing PE (left) and CAPE (right) Percentile Valuations with our NGDP Valuation Technique
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The aggregated results using the PE ratios are broadly similar to our NGDP
deflated valuation technique. There is some evidence to say the nominal
deflator method has been a better predictor of future performance. For
example, PEs on this measure were high relative to history throughout the
1990s bull market, with the NGDP measure only starting to suggest high
valuations towards the latter half of the decade. The NGDP technique also
showed that equities were very stretched in the middle of 2007 whereas PE
ratios didn't — perhaps because of bubble type earnings in some sectors
leading to artificially lower PEs than the reality should have suggested. One
could argue that PE better reflected value in the trough of 2009, but overall the
NGDP method seems to more reflect where value has been through time.

Moving onto CAPEs, the proponents would suggest that it gives a truer picture
of trend earnings as it smoothes out excessive peaks and troughs and
assumes the longer-term trend stays intact. Interestingly this measure tracks
our NGDP technique fairly closely until the middle of the last decade. From this
point they diverge significantly with CAPEs making global equities look much
cheaper over the intervening period right up to the present day.
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The reason for this is because NGDP has slowed markedly over the past
decade thus dragging earnings lower in most countries. The CAPE analysis will
not fully capture this as it will assume mean reversion back to the old trend of
growth and earnings. The CAPE analysis will be slow to factor in the possibility
that the upward trend line in earnings has been changed by recent events.
Indeed for many countries, especially in Europe, earnings are still below their
peak seen before the financial crisis. The CAPE analysis will therefore adjust
current earnings higher for most countries assuming an eventual rebound.

Interestingly the main exception is the US where earnings are currently at their
peak and have grown well above trend over the past decade. So here we have
a rare example of CAPE being higher than PE. US company earnings have
been astonishingly resilient to both the financial crisis and the slower trend of
economic growth seen over the past decade.

To conclude on equities, one can argue aggregate global equities don't look
quite as expensive when using PE ratios, however the magnitude of valuation
gap is low relative to our NGDP technique. When using CAPEs equities look a
lot cheaper, however on a DM-wide basis (ex-US) this requires one to assume
a return to pre-crisis NGDP and earnings trends before too long.

Perhaps the main criticism of the NGDP valuation technique is that in an
increasingly globalised world, a higher share of company earnings have come
internationally with the cost base also diversified. The US could certainly say
they are at the front of this trend. So the domestic economy is perhaps less
important than it once was. At an aggregate level this should even itself out to
some degree but given our 15 countries are DM countries the analysis would
miss any gains from EM growth or lower costs from producing in these areas.
It is very difficult to quantify this impact over time but even in EM, growth is
currently slowing more rapidly than it is in DM so even this might even out
over time.
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Figure 37: Equities vs. NGDP and Associated Percentiles vs. History for our 15 Sample Countries
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Figure 38: Equity PE Ratios and Associated Percentiles vs. History for our 15 Sample Countries
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Figure 39: Equity CAPE Ratios and Associated Percentiles vs. History for our 15 Sample Countries (where available)
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Housing

As discussed at the start of this section we struggle to source data for enough
countries back beyond 1970. So we have started the data in this year. As also
discussed earlier, the preferred valuation tool - namely price to income - has
slightly less data for some countries than simply valuing to the trend relative to
domestic CPI. Fortunately the results are fairly similar so we've used the latter
which allows us to use more data. In Figure 41 and Figure 42 overleaf we
show the full results for all 15 countries.

Although we don’t have data back before 1970, there are some individual
series available to expand the narrative. Figure 40 shows the CPI adjusted price
of US housing back to 1900. The interesting conclusion from the chart is that
US housing valuation fluctuations were fairly tame prior to the last couple of
decades and that bubbles were non-existent over this period at the national US
level. The inter-war period saw a depressed period for valuations but real
adjusted prices were not notably higher at the end of the 1990s than they were
in 1900.

If this is representative of other countries which we suspect it is then the
widespread volatility and ultimately high property valuations seen over the last
two-three decades across the world are unique. As such we are confident that
prices over this period have been at their peak through modern history and the
1970- data reflects the asset class at its most expensive point historically.

Figure 40: US Real House Prices
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Figure 41: Real Adjusted House Prices and Associated Percentiles vs. History For Our 15 Sample Countries
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‘Figure 42: Housing Price to Income Ratios and Associated Percentiles vs. History For Our 15 Sample Countries
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The recent commodity decline in historical context

We wanted to end this chapter looking at commodities which given the last
12 months of declines are certainly not at peak levels relative to history. As
we'll see in this section, assessing long-term valuations is very difficult as each
individual commodity has different real term and often opposing trends. Given
our desire in this year’s study to look at topical themes, it is interesting to put
the recent plight of the asset class in some historical context.

Figure 43 shows the YoY change in the CRB Index, Oil and Iron Ore over the
last 100 years. These have been some of the hardest hit commodities but the
selling pressure has been fairly widespread. This has certainly been one of the
most savage annual declines in history across the asset class. In Qil the fallsto
the recent lows in late August ensured we saw the 4" worse 12-month rolling
percentage decline in the last 100 years — only 6 years after the 2009 slump
which saw a similar magnitude fall.

Figure 43: YoY Change in Selected Commodities
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In this section we also wanted to highlight the prevailing long-term trends
across a wide range of commodities. We always struggle to assess long-term
valuations in the asset class as it's tough to establish what the trend should be
over time. Figure 44 shows long-term real adjusted prices for a series of
commodities with prices going back in many cases over 200 years.
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Figure 44: Long-Term Real (US CPI) Adjusted Prices of Selected Commodities
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What is clear is that many commodities, especially agricultural products, have
actually been on a consistent downward price trend relative to inflation
through history. Intuitively this makes sense for agricultural products as they
are clearly renewable and although there are land and vyield constraints we
would speculate that productivity gains in harvesting these renewable
products have outstripped population growth. Malthusian theories have clearly
not been borne out by the historical price data. This makes assessing
valuations on a long-term basis pretty tough as long-term mean reversion
doesn’t seem to exist.

For hard commodities that have to be mined they generally have a finite supply.

So although mining techniques likely become more efficient with productivity
increasing, we are dealing with factors of production that take millions of years
to naturally evolve and then ultimately seconds to consume. As such there is
good reason why prices have out-performed agricultural commodities through
history.
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There is also likely to be a long lead time in increasing/decreasing production
as it involves huge fixed costs. Bottlenecks can therefore easily form which
creates price volatility. The last decade or so perhaps illustrates this best.
China have been huge consumers/stockpilers of such commodities which first
led to huge price spikes well above their long-term trend. However as growth
has slowed and the composition of growth has moved away from mass
construction the demand picture looks or is perceived to look very different.
The recent volatility of Oil and China-centric commodities is testament to this.

If you look at the oil price historically, even with the 55% fall since its peak in
2011, it's hard to say it looks cheap over a long-term basis. Obviously such an
analysis ignores short-term supply and demand dynamics but it perhaps shows
just how much prices have soared well above their long-term trend in recent
years

So this short section shows that commodities have differing long-term price
trends and also that many hard commodities have been close to historically
high levels in recent years either due to China or due to extremely loose
monetary policy. However many have now corrected although it's hard to say
they are cheap relative to their long-term trends.
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The Economic and Financial Market
Impact of Large Currency Moves

We have moved into an era where currency policy is increasingly being used
(openly or discreetly) to engineer better domestic economic outcomes. QE in
particular has led to large moves in many currencies since the financial crisis
and it's hard to argue with the proposition that we're in a global currency war,
even if the hostilities are yet to get too confrontational. In recent weeks China
seems to have dipped its toes into the currency wars water with a small
devaluation. Is this the first step towards a more significant move which would
escalate hostilities? Subsequent moves in other EM currencies suggest that its
already had an impact. In addition to this, this year we have seen debate about
Euro membership for Greece. Would they be better off exiting the single
currency with a large associated devaluation or would it be a false economy?

On the other side on the ledger we have witnessed a period of a steadily
strengthening dollar and a Swiss currency that has appreciated again after the
Euro peg was dropped earlier this year. What are the implications historically
of such a move. The results of our analysis will hopefully give us a deeper
understanding of all these issues.

With this in mind, we examine currency moves of 15% or more (in either
direction) for 15 DM and 10 EM countries relative to the US dollar with data
stretching back almost 200 years for some countries. The results are shown for
the impact on the economy and asset prices. The DM database stretches back
into the 19" century with EM data typically going back a few decades. We've
compiled the analysis separately for the two regions given the different
motivations for the moves and the differences in their economies and asset
markets.

In our analysis we look at both the raw changes to macro and market variables
before and after major depreciations and also at changes in these variables
relative to what was happening in the US as we are using the USD as the basis
of measuring the FX move. We also exclude hyperinflationary periods and
major moves generated by wars from the analysis due to their unique nature
and the all-consuming swings they generate in the variables we want to
analyse. The main impact of this on the DM analysis is to exclude analysis of
much of WW1, interwar and WW2 Europe and on the EM analysis is to
remove a number of hyperinflationary periods. Both the market and macro
results are presented as annualised growth/change/inflation rates over the
entire period referred to (i.e. the 5Y inflation rate refers to the annualised
inflation rate over those b5 years).

Developed market results

Figure 45 shows that countries that devalue generally have notably higher CPI
in the 5 year lead up to the devaluation than those who see an appreciation.
This probably reflects domestic economies with internal cost pressures which
in turn builds pressure on the currency. For those about to appreciate, the lead
up is one of very low inflation/mild deflation. This also makes sense as their
cost pressures are likely to be well contained. It wouldn’t take much inflation
amongst their trading partners (in this case the US) to see upward pressure on
their own currency.

After the ‘event’, the devaluers see even higher inflation across the entire next
5 year period while the re-valuers see no discernible pick-up in inflation.
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However these are the raw domestic numbers, when we compare with the US
(our control), it's revealing that there is a big swing between the two camps.
Those that devalue see a sizable increase in inflation relative to the US and
those that re-value see notable relative deflation.

‘Figure 45: Impact of Major DM FX Moves (vs. US $) on Inflation. Domestic (left) and Relative to US (right)
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The results are similar in shape and profile when looking at nominal GDP as
seen in Figure 46 below. Like with CPI there is a big difference in the data
between countries that are likely to depreciate versus appreciate. Nominal GDP
is much higher for the former most likely reflecting the higher inflation seen in
Figure 45.

Figure 46: Impact of Major DM FX Moves (vs. US $) on Nominal GDP. Domestic (left) and Relative to US (right)
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In real GDP terms in Figure 47 growth does seem to decline sharply in absolute
terms a year after devaluation (likely related to whatever development drove
the FX move) but has almost recovered by the end of the 5 year period.
Interestingly an appreciation has led to slightly stronger real GDP growth
across the subsequent 5 year period. The comparison to the US is probably
more instructive and it shows a big drop in relative real growth after a re-
valuation, one that actually gets worse through the horizon period. It's hard to
see much real GDP change relative to the US after a devaluation which is bad
news for those countries looking for a quick growth fix via a weakening
currency.
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Figure 47: Impact of Major DM FX Moves (vs. US $) on Real GDP. Domestic (left) and Relative to US (right)
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So from the analysis so far it's clear that most of the impact from the major
exchange rate move is through inflation and with it nominal GDP growth.
There is not much evidence that devaluation improves real GDP growth
domestically or relative to the US.

Market moves
Figure 48 shows the same exercise but for equities.

Figure 48: Impact of Major DM FX Moves (vs. US $) on Equities. Domestic (left) and Relative to US (right)
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It's quite clear that domestic equities see a major lift after a devaluation having
seen deteriorating returns leading into the event. It's perhaps surprising to see
an acceleration in performance after a re-valuation but the magnitude is far
less than in the case of devaluing. The results make more intuitive sense when
comparing relative to US equities in Figure 48, RHS. Devaluation leads to
decent out-performance vs. US equities and appreciation even greater under-
performance, especially in the first three years.

For bonds (Figure 49) the trends are less clear. There is some evidence that
yields fall both before and after an appreciation but when compared to the US
market this fall is not present. Perhaps secular drivers of bond yields are more
important and absorb the impact of a changing inflation rate?
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Figure 49: Impact of Major DM FX Moves (vs. US $) on Bonds. Domestic (left) and Relative to US (right)
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EM results

For EM nations, with regards to CPI (Figure 50), a major depreciation has a big
impact on inflation, pushing it notably higher, absolutely and relative to the US.
In contrast a big appreciation has exactly the opposite impact. This is text book
stuff but it's nice to see such strong evidence supporting the outcome one
would expect.

Figure 50: Impact of Major EM FX Moves (vs. US $) on Inflation. Domestic (left) and Relative to US (right)

m Average CPI (Depreciation) m Average CPI (Appreciation) m Average CPI vs US (Depreciation)

Average CPI vs US (Appreciation)

20% 16%

16% 12%
12%
8%
8%
o I 1 ” l i
0% 0%

1y 1y After 3y After by After
Before Before Before End End End Before Before
Start Start Start Start Start

Source: Deutsche Bank, GFD

1y
Before

Start

1y After 3y After by After
End End End

Where the results are more interesting are for Real (Figure 51) and Nominal
(Figure 52) GDP. For a major depreciation, there is evidence that Real GDP
growth falls immediately after and takes several years to approach levels seen
before the move. Relative to the US there is evidence that we see a permanent
long-term decline in the amount of excess real growth over and above the US
after devaluation. This could potentially reflect stresses building up in the lead-
up to the devaluation as much as the move itself. For a major appreciation,
there is a notable loss of real output growth relative to the US but domestic
growth actually recovers.

With the results for NGDP it seems that the higher inflation and lower real
growth after a major depreciation cancel each other out to a degree. Net net,
there may be a slight increase in NGDP growth but it is marginal and shows
that most of the impact of a devaluation for EM countries historically has been
for higher inflation.
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Figure 51: Impact of Major EM FX Moves (vs. US $) on Real GDP. Domestic (left) and Relative to US (right)
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Figure 52: Impact of Major EM FX Moves (vs. US $) on Nominal GDP. Domestic (left) and Relative to US (right)
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In terms of equities (Figure 53), a depreciation doesn’t seem to help on an
absolute or relative basis versus the performance beforehand. Could this be
because an EM devaluation is often likely to be due to economic issues that
may not have been addressed by simply devaluing?

An appreciation actually sees a slight improvement in equity performance
domestically and relative to the US. Maybe this is due to domestic economic
strength leading to the revaluation — a move that initially hinders performance.
However after this the underlying economic strength is often maintained and

equities eventually take it in their stride and prosper again.
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Figure 53: Impact of Major EM FX Moves (vs. US $) on Equities. Domestic (left) and Relative to US (right)
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For bonds, there does seem to be a bias to lower absolute and relative yields
after both major depreciations and appreciations. Perhaps this reflects the fact
that over the three decades or so of data which forms the bulk of the EM
analysis data set, there has been a general tightening of spreads. It's been
generally a period of falling yields and EM convergence with the US. If one had
to highlight a major move it would be that after an appreciation the initial
reaction is to see a sharp fall in yields on both an absolute and relative basis.

Figure 54: Impact of Major FX Moves (vs. US $) on Bonds. Domestic (left) and Relative to US (right)
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Conclusion

The most interesting finding in this chapter is the lack of evidence suggesting
that a major devaluation helps push real GDP higher. This is true for both DM
and EM countries. Perhaps it reflects the fact that the devaluation arose due to
structural weakness in the economy that a currency move could not fix. Where
it does make a difference is through higher inflation which in a world of high
debt and low inflation may still be an attractive option for some countries.
Domestic equities also increase which may help domestic investors.

For those that see an appreciation there is evidence to suggest that the pace of
growth and inflation slows relative to the US and that equities sharply under-
perform. So this might be a warning to the US itself that tightening policy
while much of the rest of world compete in a currency war may have
significant ramifications.
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Mean Reversion Conclusions

We now move on to the data-heavy back section of the report which includes
all the long-term returns data from bonds and equities across numerous global
markets. First we update our annual mean reversion exercise. One of the
original motivations for first compiling this report back in 2005 was the belief
that traditional developed world asset classes exhibited a rhythm of returns
through time that were subject to clear mean reversion tendencies. In every
edition of this report we've updated what we consider to be the potential
future returns of various asset classes based on them mean reverting over
different time horizons.

This is a US centric exercise given the long unbroken history available.
However we continue to include EUR and GBP credit. In Figure 55 we show
what nominal and real returns could be over the next decade if assets revert
back to their long-term average valuations. A brief appendix is posted at the
end of this section that takes us through our methodology for the mean
reversion exercise. It basically assumes that earnings, PE valuations, inflation,
real yields and economic growth return to their long-run averages/trend.

The results are only meant to be a relative value guide and work best on a
relative basis across asset classes and the longer the time horizon you view
them over. As discussed earlier, we have mainly concentrated on US assets in
this section. This enables us to delve deeper into history to analyse the
long-term rhythm of returns. In reading the results, hopefully one will be able
to understand the type of returns that a sophisticated Developed Market sees
through time.
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Figure b5: Potential Annualised Returns Based on Full Mean Reversion over Different Time Horizons

Actual LT Annualised Return*

Mean Reversion Expected
Nominal Returns

Mean Reversion Expected
Real Returns

Nominal Real 3yr Byr 10yr 3yr Byr 10yr

US Assets  Equity (Trend Earnings/Average PE) 8.5% 6.7% -15.1% -7.4% -1.1%  -16.9% -9.2% -2.9%
Equity (Trend Earnings/Average PE since 1958) 8.5% 6.7% -6.9% -2.0% 1.7% -8.8% -3.9% -0.1%

Treasury (10yr) 5.1% 3.3% -4.1% -1.0% 1.3% -6.1% -2.9% -0.5%

Treasury (30yr) 4.7% 1.6% -6.7% -2.6% 0.6% -8.7% -4.5% -1.2%

IG Corporate Bond 5.7% 2.6% -1.9% 0.8% 2.9% -4.0% -1.1% 1.1%

BBB Bond 6.6% 3.8% -0.4% 2.0% 3.8% -2.5% 0.0% 1.9%

Property 3.5% 0.4% -10.7% -5.9% -2.2% -12.6% -7.7% -3.9%

Gold 1.9% 0.2% -17.5% -10.3% -45% -19.2% -12.0% -6.2%

Oil 1.4% -0.8% -2.6% -0.9% 0.4% -4.6% -2.8% -1.4%

High Yield USD High Yield 8.4% 5.6% 2.2% 3.9% 5.3% 0.0% 1.9% 3.4%
Treasury (Duration Matched) 6.1% 3.4% -2.4% 0.0% 1.8% -4.5% -1.9% 0.0%

EUR High Yield -3.6% -0.3% 2.3% -5.6% -2.2% 0.4%

Treasury (Duration Matched) -4.7% -1.8% 0.4% -6.8% -3.7% -1.4%

iBoxx EUR  Corporate Bond -3.5% -0.7% 1.4% -5.6% -2.6% -0.4%
BBB Bond -2.8% -0.2% 1.7% -4.8% -2.1% -0.1%
Non-Financial Bond -4.2% -1.1% 1.2% -6.2% -3.0% -0.6%
Non-Financial BBB Bond -3.2% -0.5% 1.5% -5.2% -2.5% -0.3%

Bund (Duration Matched) -4.5% -1.6% 0.5% -6.5% -3.5% -1.3%

iBoxx GBP  Corporate Bond -4.3% -0.6% 2.2% -6.3% -2.5% 0.5%
BBB Bond -1.5% 1.1% 3.1% -3.5% -0.8% 1.3%
Non-Financial Bond -5.2% -1.2% 1.9% -7.2% -3.1% 0.1%
Non-Financial BBB Bond -2.4% 0.5% 2.7% -4.4% -1.4% 0.9%

Gilt (Duration Matched) -5.7% -2.0% 0.9% -7.6% -3.8% -0.9%

iBoxx USD Corporate Bond -1.1% 1.3% 3.1% -3.2% -0.7% 1.2%
BBB Bond 0.5% 2.3% 3.6% -1.7% 0.3% 1.8%
Non-Financial Bond -1.6% 0.9% 2.9% -3.7% -1.0% 1.1%
Non-Financial BBB Bond 0.0% 1.9% 3.5% -2.2% 0.0% 1.6%

Treasury (Duration Matched) -4.1% -1.0% 1.3% -6.1% -2.9% -0.5%

Note: * - Based on longest available series in our historical returns analysis.
Source: Deutsche Bank, GFD, Mark-it Group

For equities we use two slightly different methods. Method 1 simply looks at
mean reverting earnings back to their long-term trend and PE ratios back to
their long-term average. Method 2 recognises that earnings growth may have
increased (albeit slightly) post 1958 and uses the trend line of earnings seen
since then and the (again slightly higher) average PE ratio seen since. We have
often noted that up until 1958 dividend yields were always above bond yields.
This situation reversed for the next 50 years when in November 2008 S&P 500
dividends briefly crossed above bond yields again. Since this point the two
have crossed a few times. In fact over the past year we have seen them cross
again. However despite 10 year Treasury yields remaining fairly low and range
bound over the past year the latest point shows Treasury yields back above the
c.2.0% dividend yield currently offered by the S&P 500.

The jury is still out however as to whether the post 1958 move to lower
dividends and perhaps higher earnings growth has actually been positive or
negative for equity returns. We think the jury is still out as there is no
conclusive evidence that earnings have broken permanently higher (and not
just cyclically) from their long-term trend post-1958. Basically when we look at
our long database of returns, performance seems to be superior when
investors receive higher dividends rather than when companies retain
dividends and attempt to expand their businesses. We've written about this in
length in previous studies for those that want to explore the arguments further.
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Overall this leaves us preferring method 1 over the very long-term but we've
included both results in the exercise for those that think it's a slightly different
market now to that seen prior to 1958 and the great dividend crossover.

If we use method 1, annualised real returns on this method show a negative
trend over the next decade. In fact based on this analysis even nominal returns
look to be negative. The returns are slightly better if you use method
2 although real returns over the next decade still just about fall into negative
territory. The important point to note is that the returns based on this analysis
are comfortably below the longer-term averages using either method. This
backs up our claim that US equities are expensive on an historical basis.

Before we move on from equities we should stress that the biggest problem
with valuations today is that earnings/profits in the US are at a very high share
of GDP relative to history. If this does eventually mean revert, our low future
return numbers are absolutely justifiable. If however we’'ve moved to a
permanent new plateau of higher earnings relative to the size of the economy
then our numbers are too low.

Potential Treasury returns for both 10yr and 30yr Treasuries sit in between the
results for the two different methods for equities. Mean reverted returns are
actually broadly similar to what we showed in last year's study. If we assume
mean reversion over the next decade then 30yr Treasuries are expected to
return around 0.6% p.a. in nominal terms and -1.2% in real terms. The

outcome for 10yr Treasuries is slightly better with expected returns of 1.3% p.a.

and -0.5% p.a. in nominal and real terms respectively.

Future credit returns also look challenging based on this analysis but given the
spread widening we've seen YTD they are higher than we showed last year.
Potential LT IG corporate and BBB returns are around 3% p.a. and 4% p.a.
respectively in nominal terms if we assume mean reversion over the next
decade. This is still below the LT average levels of around 6% p.a. but real
returns are expected to be positive. Perhaps more importantly is that excess
returns are expected to be in excess of 2% p.a. which is higher than the long-
term average.

Extending this analysis to the iBoxx indices we can see that while real returns
for EUR corporate bonds are expected, over 10 years, to be negative, GBP and
USD real returns are expected to be positive. Again the key point here is that
excess returns are expected to be positive across all currencies, which sits well
with our general view that credit spreads are not anywhere close to the
extreme tights of history. In fact most iBoxx indices are actually wider than
their long-term median levels.

Looking now at HY we can see the potential real returns for USD HY assuming
mean reversion over the next decade are notably higher than we showed in
last year's study at 3.4% p.a. (5.3% p.a. in nominal terms). While these levels
are still below the long-term average levels, just as we saw with IG credit
expected excess returns (3.4% p.a.) are higher than the long-term average
although only around 1% higher than expected |G excess returns (partly due to
duration). For EUR HY expected returns over the next decade are notably lower
than for USD HY but they are still positive with excess returns of nearly 2% p.a.
This analysis assumes long-term average levels of default but it's worth
highlighting that defaults over the past decade have been consistently and
significantly lower than long-term averages.

For property, using Robert Shiller's long-term data back to 1900, the asset
class still appears expensive on a mean reversion basis. In nominal terms our
mean reversion suggests house prices could fall by around 2% p.a. over the
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next decade. This is a third year in a row where expected returns have fallen,
reflecting continued improvement in US real estate. We should note that this
exercise purely looks at mean reverting to its long-term trend relative to
inflation (back to 1900). In the earlier section on global asset prices, we looked
at global house prices against income since 1970. On this basis US property
looks cheaper relative to history. However the upward path of real prices since
this point has probably been influenced by very low and consistently falling
bond yields since the early 1980s. The pure mean reversion of real prices back
to 1900 does a better job of smoothing out secular trends. In the US where
supply constraints are less of an issue than say the UK, we do wonder whether
property should outstrip the pace of inflation over the very long-run.

Finally we look at commodities. In recent studies our mean reversion exercise
has highlighted that both Oil and Gold were likely to have poor decades in both
nominal and real terms. Given the significant re-pricing we’'ve seen for oil over
the past 12 months (a drop of around 50% since the last study) our mean
reversion exercise now shows a positive expected nominal return over the next
decade and only a marginally negative real return. So much cheaper but only
really back closer to its long-term real price trend. While Gold has also fallen
over the past year it has not been to the same extent and therefore while
expected returns are higher than they were a year ago they are still expected to
be comfortably negative at -4.5% and -6.2% p.a. in nominal and real terms
respectively.

We now look at the methodology of this mean reversion exercise and then
move on to the data bedrock of the piece which is the database of long-term
returns across the globe. First we look at the US and then other international
markets.

Mean reversion assumptions

As an appendix to this section we outline the methodology and the variables
that we have mean reverted in order to calculate potential returns for the
various asset classes discussed in this study.

Inflation

The starting point, which is essential for calculating possible future returns
across all asset classes (including equities), is to get a future CPI time series.
For this we have just reverted the YoY growth in CPI to its long-term average
(around 3.2%).

Equities

For equities although we have used slightly different methodologies the broad
principles were the same. Essentially we first calculate a mean reverted price
series. We do this by first reverting real earnings back to their long-term trend
line. We mean revert the current PE ratio back to its long-term average.
Combining the reverted earnings and PE ratios we then calculate a price. In
order to calculate total returns we have assumed real dividends revert back to
their long-term trend line. By combining the prices and the dividends we
calculate total returns. As already mentioned we used two slightly different
methodologies the specific of which are outlined in the bullets below.

= Method 1: We revert earnings, PE ratios and dividends back to their
long-term trend/averages using all available data back to 1871.

= Method 2: We revert earnings, PE ratios and dividends back to their
long-term trend/averages based on data since 1958. As already mentioned
this recognises that earnings growth may have increased (albeit slightly)
post 1958 and the previously discussed dividend crossover.
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Treasury/Government bond mean reversion

For Treasuries and other Government bond series we have reverted to the
long-term average real yield which has been calculated by subtracting YoY CPI
from the nominal bond yield. We can then use these yields to calculate
prospective returns.

Corporate bond mean reversion (IG and HY)

For corporate bonds we mean revert credit spreads to their long-term average
level. These spreads coupled with the already calculated Treasury/Government
bond vyields give us an overall corporate bond vyield that can be used to
calculate possible future returns. We have used appropriate duration matched
Treasury/Government yields for the various different corporate bond series.

For the iBoxx indices, which only have data back to 1999, we have created a
longer-term spread series by regressing the iBoxx spread data against the
Moody's long-term spread series. The results of the regression can be used to
calculate a longer-term spread series, which can be used to calculate the long-
term average level that is then used for mean reversion purposes.

For further details on how we have calculated bond returns (both Government
and corporate) please refer to a previous version of this report (100 Year of
Corporate Bond Returns Revisited, 5th November 2008).

US property and commodity mean reversion

For both US property and the various commodity series we have calculated a
real adjusted price series and simply mean reverted to the long-term average
level of these series.

Deutsche Bank AG/London
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Historical US Asset Returns

We now look at long-term US returns going back to the start of the
19th century (where possible). Figure 56 and Figure 57 show why we invest in
assets over the medium to long-term. Using data going back over 200 years, it
is quite clear that history tells us that holding cash on deposit has been a
recipe for wealth erosion. We split the data up by nominal and real returns
through different time periods. We also show returns annualised within each
decade and also by 50 year buckets. This hopefully helps us see both cyclical
and secular trends.

Over the entire sample period, Equities outperform Corporate Bonds, which
outperform Government Bonds, which outperform Cash, which interestingly
has outperformed the Commodities analysed in this section. Over the last
100 years (since 1916), where we have data for the widest selection of assets,
Equities outperform 30yr Governments by 4.7% p.a., Corporates by 3.9% p.a.
and Cash by 6.3% p.a. (on a nominal basis).

So through time equities have clearly outperformed other assets. The same is
also true for the last 5 years even though the annualised nominal return has
dropped to just below 12%. The next best performing asset class has been
long dated Treasuries with 30yr bonds returning nearly 8% p.a. in total return.
Credit returns (both IG and HY) have been negatively impacted by replacing a
solid year of returns from 2010 with this year's weaker returns and in the case
of IG losses. |G credit returns are broadly in line with the long-term averages
while HY returns over the past 5 years are comfortably below these averages.

It has continued to be a tough time for commodities. Within our study Wheat
(-12.4%), Oil (-11.7%) and Copper (-11.6%) have all seen double digit
annualized negative returns in nominal terms over the past 5 years as
commodities have struggled YTD. Gold has also had another fairly week year
so far with the annualized nominal return for the past 5 years now at -4.4%
and comfortably below the long-term average of 1.9%.

Property (US) is an asset class that has only just out-paced inflation (0.4% p.a.
real) over the long-term. We would stress that this is a price-only series and
doesn’t include potential rental yields but it's a reminder that real adjusted
capital returns in the asset class can be minimal over longer time periods,
especially in markets like the US where overall ample space and a lack of
restrictive planning prevents their being a national supply shortage relative to
demand.

Non-financial IG Corporate Bonds have steadily out-performed Government
Bonds over all medium-term time periods. The levels of defaults historically
seen in IG very rarely erode the additional spread the asset class provides.
Periods of under-performance are much more likely to be driven by temporary
spread widening. These spread changes tend to be highly cyclical whereas
equity and Treasury valuations tend to exhibit a more secular pattern. HY is still
a fairly new market in the context of this study, with new issuance (rather than
simply fallen angels) only existing from the mid 1980s. In this time, we’ve been
through longer and less frequent business cycles than long-term history, but
also through two deep default cycles (2000-2003 and 2007-2009), with the
former far worse for HY (especially in Europe) than it was for the overall
economy. So we would argue that we don’t have enough data yet to assess
what a likely long-term return number for HY should be. However the excess
return of 2.3% p.a. over Government Bonds since we have data might be
argued to be disappointing relative to the lower risk returns seen in IG credit.
Much of this ‘disappointment’ has been obscured by the high total returns in
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fixed income which has given the asset class a healthy 5.6% p.a. nominal
return over the last 25 years (since 1991) and 6.1% p.a. since 1986. This is
relevant as HY investors are more total return biased than the more excess
return biased IG investors.

In the following section (starting on page 54) we extend the analysis of
historical asset returns to equity and bond markets around the world.
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Figure 56: Nominal Returns for US Assets over Different Time Horizons

Treasury Treasury Treasury (HY House Prices

Equity Corp Bond AAA Bond BBB Bond (10yr) (30yr) HY Bond Matched) Treasury Bill (Price Only) Gold Copper Qil Wheat
last byrs (2011-2015) 11.60% 6.50% 5.93% 6.30% 4.19% 7.62% 6.02% 2.10% 0.05% 4.33% -4.39% -11.52% -11.65% -12.44%
last 10yrs (2006-2015) 6.85% 6.42% 6.12% 6.53% 4.94% 5.82% 7.15% 4.09% 1.11% -0.35% 8.17% 0.71% -2.14% 2.06%
last 15yrs (2001-2015) 4.70% 8.05% 7.83% 8.04% 5.19% 6.51% 7.55% 4.00% 1.45% 3.17% 9.98% 6.91% 4.15% 3.30%
last 25yrs (1991-2015) 9.63% 8.78% 8.49% 9.03% 6.65% 7.91% 8.72% 5.568% 2.77% 3.37% 4.02% 2.80% 2.22% 1.62%
last 50yrs (1966-2015) 9.565% 7.88% 7.57% 8.18% 7.26% 6.97% 5.06% 4.88% 7.17% 3.86% 5.81% 1.74%
last 75yrs (1941-2015) 11.13% 5.99% 5.59% 6.50% 5.47% 5.04% 3.95% 4.76% 4.77% 4.07% 4.30% 2.03%
last 100yrs (1916-2015) 9.80% 5.88% 5.19% 5.08% 3.565% 3.80% 4.09% 2.39% 3.13% 1.15%
last 125yrs (1891-2015) 9.32% 4.73% 3.39% 3.26% 1.93% 3.43% 1.20%
last 150yrs (1866-2015) 8.87% 4.74% 3.46% 2.45% 0.97% 1.36% 0.97%
last 175yrs (1841-2015) 8.83% 4.85% 3.68% 2.31% 1.28%
last 200yrs (1816-2015) 8.563% 4.89% 1.99% 0.89%
since 1800 8.562% 5.07% 1.90% 0.70%
since 1900 9.48% 5.67% 4.75% 4.70% 3.48% 3.48% 3.51% 2.19% 2.97% 1.54%
since 1920 9.99% 6.13% 5.89% 6.59% 5.32% 5.19% 3.54% 3.67% 4.26% 2.69% 2.41% 0.51%
since 1930 9.44% 6.06% 5.82% 6.51% 5.30% 5.09% 3.51% 4.03% 4.77% 3.06% 3.31% 1.32%
since 1971 10.27% 9.10% 8.66% 9.562% 7.62% 7.78% 5.00% 4.97% 7.86% 3.41% 6.11% 1.87%
since 1986 10.21% 9.32% 8.99% 9.54% 7.21% 8.44% 8.36% 6.10% 3.47% 4.02% 3.96% 4.36% 2.08% 0.40%
RETURNS BY DECADE
1800-1809 11.09% 9.12% 0.00% -1.62%
1810-1819 4.91% 6.23% 0.00% -4.63%
1820-1829 6.94% 5.53% 0.00% -1.63%
1830-1839 5.34% 2.75% 0.67% 1.38%
1840-1849 7.83% 7.47% 5.02% -0.03% -2.57%
1850-1859 1.62% 3.98% 5.08% 0.00% 2.35% 5.70%
1860-1869 18.34% 6.30% 5.04% 1.81% 1.90% -12.73% -1.80%
1870-1879 7.73% 3.67% 4.11% -1.78% -2.05% -14.26% 5.23%
1880-1889 5.68% 5.48% 3.04% 0.00% -1.66% -0.70% -5.09%
1890-1899 5.37% 3.93% 2.33% 0.00% -1.26% 4.88% -1.21%
1900-1909 9.92% 4.39% 1.63% 2.17% 3.04% 1.97% 0.00% -3.55% -1.43% 6.06%
1910-1919 4.35% 2.62% 2.52% 2.52% 3.28% 3.15% 0.00% 3.34% 13.33% 7.19%
1920-1929 14.78% 6.74% 6.52% 7.31% 5.48% 6.05% 3.88% 0.65% 0.00% -0.48% -4.98% -6.18%
1930-1939 -0.47% 6.50% 7.48% 6.44% 3.95% 5.49% 0.58% -1.21% 5.41% -3.51% -1.81% -2.22%
1940-1949 8.99% 3.93% 2.92% 5.44% 2.70% 2.42% 0.48% 8.12% 1.47% 4.00% 0.28% 7.64%
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%
1960-1969 7.76% 0.57% 0.42% 0.89% 2.76% 0.51% 4.06% 1.85% 0.04% 5.43% 0.78% -2.96%
1970-1979 5.77% 5.34% 5.02% 5.85% 6.08% 3.71% 6.48% 7.99% 32.23% 6.28% 28.04% 11.43%
1980-1989 17.47% 13.72% 13.03% 14.44% 12.78% 12.64% 9.13% 6.94% -2.85% 0.57% -5.40% -0.74%
1990-1999 18.21% 9.31% 8.84% 9.99% 7.98% 8.40% 10.59% 7.23% 4.95% 2.67% -4.02% -2.12% 1.67% -6.31%
2000-2009 -0.95% 8.87% 8.91% 8.68% 6.63% 7.03% 6.30% 5.81% 2.74% 3.95% 14.32% 13.96% 11.91% 6.67%
2010-2015 12.17% 7.31% 6.96% 7.22% 4.70% 7.95% 7.37% 2.69% 0.06% 2.87% 0.58% -4.98% -7.66% -0.33%
RETURNS BY HALF CENTURY
1800-1849 7.20% 6.20% 0.13% -1.83%
1850-1899 7.61% 4.67% 3.91% #N/A 0.00% -0.16% 0.48%
1900-1949 7.39% 4.82% 3.25% 3.72% 2.24% 2.49% 1.35% -0.09% 0.89% 2.34%
1950-1999 13.55% 5.70% 5.33% 6.22% 5.91% 4.84% 5.30% 4.46% 4.00% 3.17% 4.72% -0.03%
2000-2015 3.78% 8.28% 8.17% 8.13% 5.90% 7.38% 6.70% 4.63% 1.73% 3.564% 8.96% 6.45% 4.13% 3.99%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Figure 57: Real Returns for US Assets over Different Time Horizons

Treasury Treasury Treasury (HY House Prices

Equity Corp Bond AAA Bond BBB Bond (10yr) (30yr) HY Bond Matched) Treasury Bill (Price Only) Gold Copper Oil Wheat
last byrs (2011-2015) 9.92% 4.89% 4.33% 4.69% 2.62% 5.99% 4.42% 0.56% -1.46% 2.76% -5.83% -12.86% -12.98% -13.76%
last 10yrs (2006-2015) 4.91% 4.49% 4.19% 4.59% 3.03% 3.90% 5.20% 2.20% -0.72% -2.16% 6.21% -1.12% -3.91% 0.20%
last 15yrs (2001-2015) 2.57% 5.85% 5.63% 5.83% 3.04% 4.34% 5.36% 1.88% -0.62% 1.07% 7.74% 4.73% 2.03% 1.19%
last 25yrs (1991-2015) 7.15% 6.32% 6.03% 6.56% 4.24% 5.47% 6.25% 3.19% 0.45% 1.03% 1.66% 0.47% -0.10% -0.68%
last 50yrs (1966-2015) 5.23% 3.63% 3.33% 3.92% 3.03% 2.76% 0.92% 0.75% 2.95% -0.23% 1.64% -2.27%
last 75yrs (1941-2015) 7.02% 2.07% 1.69% 2.57% 1.57% 1.15% 0.11% 0.88% 0.89% 0.22% 0.45% -1.74%
last 100yrs (1916-2015) 6.41% 2.61% 1.94% 1.83% 0.35% 0.59% 0.87% -0.77% -0.05% -1.98%
last 125yrs (1891-2015) 6.32% 1.86% 0.55% 0.42% -0.87% 0.59% -1.57%
last 150yrs (1866-2015) 6.58% 2.53% 1.28% 0.30% -1.16% -0.78% -1.16%
last 175yrs (1841-2015) 6.54% 2.65% 1.50% 0.16% -0.85%
last 200yrs (1816-2015) 6.71% 3.13% 0.28% -0.80%
since 1800 6.72% 3.33% 0.22% -0.96%
since 1900 6.25% 2.55% 1.66% 1.61% 0.42% 0.42% 0.46% -0.83% -0.07% -1.46%
since 1920 7.12% 3.37% 3.13% 3.82% 2.58% 2.46% 0.85% 0.97% 1.55% 0.01% -0.26% -2.11%
since 1930 6.15% 2.87% 2.63% 3.30% 2.14% 1.93% 0.39% 0.90% 1.62% -0.04% 0.20% -1.73%
since 1971 5.97% 4.85% 4.42% 5.25% 3.43% 3.68% 0.91% 0.88% 3.66% -0.62% 1.98% -2.10%
since 1986 7.40% 6.53% 6.21% 6.75% 4.47% 5.67% 5.60% 3.40% 0.82% 1.36% 1.30% 1.70% -0.53% -2.16%
RETURNS BY DECADE
1800-1809 11.09% 9.12% 0.00% -1.62%
1810-1819 4.56% 5.87% -0.34% -4.96%
1820-1829 9.05% 7.62% 1.98% 0.31%
1830-1839 3.23% 0.70% -1.35% -0.65%
1840-1849 10.82% 10.45% 7.94% 2.75% 0.13%
1850-1859 0.07% 2.39% 3.47% -1.53% 0.79% 4.08%
1860-1869 13.58% 2.02% 0.81% -2.29% -2.20% -16.24% -5.75%
1870-1879 10.20% 6.04% 6.50% 0.47% 0.19% -12.30% 7.64%
1880-1889 5.68% 5.48% 3.04% 0.00% -1.66% -0.70% -5.09%
1890-1899 5.23% 3.79% 2.19% -0.13% -1.39% 4.74% -1.34%
1900-1909 7.36% 1.95% -0.74% -0.22% 0.63% -0.41% -2.34% -5.80% -3.73% 3.58%
1910-1919 -2.78% -4.39% -4.48% -4.49% -3.78% -3.90% -6.84% -3.72% 5.59% -0.14%
1920-1929 15.87% 7.75% 7.53% 8.33% 6.48% 7.06% 4.87% 1.61% 0.95% 0.46% -4.08% -5.29%
1930-1939 1.60% 8.72% 9.72% 8.65% 6.11% 7.69% 2.67% 0.85% 7.60% -1.560% 0.24% -0.19%
1940-1949 3.45% -1.36% -2.31% 0.07% -2.52% -2.79% -4.63% 2.62% -3.69% -1.29% -4.83% 2.17%
1950-1959 16.67% -2.02% -2.25% -1.60% -1.80% -2.67% -0.20% 0.74% -3.562% 3.66% -0.75% -2.84%
1960-1969 5.11% -1.89% -2.05% -1.59% 0.23% -1.96% 1.51% -0.65% -2.41% 2.84% -1.69% -5.34%
1970-1979 -1.51% -1.90% -2.20% -1.43% -1.21% -3.43% -0.85% 0.56% 23.14% -1.03% 19.23% 3.76%
1980-1989 11.78% 8.22% 7.56% 8.90% 7.32% 7.19% 3.84% 1.76% -7.55% -4.30% -9.98% -5.54%
1990-1999 14.83% 6.19% 5.73% 6.85% 4.90% 5.30% 7.43% 4.17% 1.95% -0.26% -6.77% -4.92% -1.23% -8.99%
2000-2009 -3.42% 6.15% 6.19% 5.97% 3.97% 4.36% 3.65% 3.17% 0.18% 1.36% 11.46% 11.12% 9.12% 4.01%
2010-2015 10.50% 5.70% 5.36% 5.62% 3.13% 6.34% 5.76% 1.16% -1.43% 1.33% -0.93% -6.40% -9.05% -1.82%
RETURNS BY HALF CENTURY
1800-1849 7.70% 6.70% 0.60% -1.37%
1850-1899 6.85% 3.93% 3.19% -0.70% -0.86% #N/A -0.23%
1900-1949 4.91% 2.41% 0.87% 1.33% -0.11% 0.13% -0.98% -2.40% -1.44% -0.02%
1950-1999 9.17% 1.62% 1.27% 2.12% 1.83% 0.79% 1.24% 0.43% -0.01% -0.81% 0.68% -3.88%
2000-2015 1.58% 5.98% 5.88% 5.84% 3.66% 5.10% 4.44% 2.41% -0.43% 1.35% 6.64% 4.19% 1.92% 1.78%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Historical International Asset Returns

International equity return charts

‘Figure 58: Last 5 Years Annualised Equity Returns — Nominal (left), Real (middle), USD (right)
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Figure 59: Last 25 Years Annualised Equity Returns — Nominal (left), Real (middle), USD (right)
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Figure 60: Last 50 Years Annualised Equity Returns — Nominal (left), Real (middle), USD (right)
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Figure 61: Last 100 Years Annualised Equity Returns — Nominal (left), Real (middle), USD (right)
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International 10 year government bond return charts

‘Figure 62: Last 5 Years Annualised 10 Year Government Bond Return

s — Nominal (left), Real (middle), USD (right)
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Figure 63: Last 25 Years Annualised 10 Year Government Bond Returns — Nominal (left), Real (middle), USD (right)
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Figure 64: Last 50 Years Annualised 10 Year Government Bond Returns — Nominal (left), Real (middle), USD (right)
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Figure 65: Last 100 Years Annualised 10 Year Government Bond Returns — Nominal (left), Real (middle), USD (right)
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Long-Term Asset Return Study: Scaling The Peaks

International equity minus bond return charts

/

‘Figure 66: Last 5 Yrs Annualised Equity-Bond Return
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‘Figure 67: Last 25 Yrs Annualised Equity-Bond Return
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Figure 68: Last 50 Yrs Annualised Equity-Bond Return
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‘Figure 69: Last 100 Yrs Annualised Equity-Bond Return

6% 1 DM

- 6%
L 5%
L 4%
3%
2%

1%

5% A
4% A
3% A
2% A
1% A
0% - T T

© ®
= o
© c
5 o
a i
<

Source: Deutsche Bank, GFD

EM
(%) ' ~ .
o) >

0%

Page 56

Deutsche Bank AG/London



uopuo/OY Jueg 8yosineq

/G obed

Figure 70: Developed Market Nominal Annualised Equity and Bond Returns

Returns by Decade

Last Last Last Last Last 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 2b5yrs 50yrs 100yrs 1900 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
Australia 6.3% 53% 10.1% 11.9% 11.8% 11.8% 7.9% 13.6% 9.7% 154% 10.2% 10.1% 153% 14.0% 8.6% 17.7% 11.0% 8.9% 55%
Austria 1.7% -3.0% 4.1% 6.5% 16.3% 1.4% 7.4% 15%
Belgium 10.2% 3.8% 8.7% 9.4% 34% 7.2% 206% 11.4% 18% 9.7%
Canada 34% 49% 85% 9.0% 84% 13.3% 10.0% 10.4% 12.2% 10.6% 5.6% 5.6%
Denmark 156.9% 9.9% 12.1% 7.9% 238% 11.1% 6.7% 18.5%
France 87% 43% 85% 10.1% 11.6% 10.5% 56% 8.1% 16.9% -15% 20.7% 240% 45% 6.8% 21.9% 143% -03% 7.9%
Germany 89% 69% 75% 80% 6.0% 55% 77% 10.0% 51% 5.6% -18.7% 18.1% 45% -6.0% 258% 6.0% 22% 15.9% 12.1% -0.9% 10.4%
Greece -13.6% -14.3% 2.1% 36.2% 38.3% -7.2% -17.3%
Ireland 19.6% 0.9% 9.7% 14.4% -2.8% 16.1%
Italy 6.4% 03% 65% 7.7% 65% 304% 235% 3.7% -3.0% 28.0% 12.6% -1.5% 4.6%
Japan 135% 1.1% 0.8% 7.2% 14.2% 15.9% 33.9% 13.0% 123% 21.3% -43% -5.0% 11.3%
Netherlands  11.1% 6.2% 9.9% 10.5% 6.1% 4.4% 215% 194% -1.6% 10.8%
Norway 59% 6.7% 7.8%
Portugal -24% -08% 5.5% 11.1% 0.6% -3.1%
Spain 68% 1.2% 10.6% 11.7% 13.3% 19.1% -1.2% 27.4% 187% 43% 25%
Sweden 93% 81% 123% 13.3% 35% -0.2% 105% 163% 8.1% 6.7% 324% 19.0% 13% 12.0%
Switzerland 9.2% 4.6% 9.6% 2.0% 10.6% 16.0% 1.1% 8.1%
UK 58% 54% 86% 119% 99% 86% 69%| 81% 54% 48% 43% 48% 38% 44% 49% 55% 3.0% 06% 15% 95% 19% 89% 172% 83% 10.2% 23.9% 149% 1.6% 7.2%
us 11.6% 68% 96% 9.6% 98% 95% 85%| 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% 12.2%
BOND
Australia 84% 6.8% 9.0% 9.0% 65% 6.1% 53% 58% 51% 35% 34% 21% 46% 47% 51% 31% 42% 69% 124% 129% 6.7% 8.1%
Austria 44% 4.0% 67% 7.3% 04% 70% 64% 62% 81% 87% 85% 58% 4.7%
Belgium 73% 51% 77% 80% 65% 5.6% 37% 6.1% 5.0% 53% 48% 26% 28% -11% 85% 29% 49% 43% 44% 6.3% 12.0% 104% 6.0% 6.3%
Canada 51% 5.2% 8.0% 82% 6.2% 5.6% 50% 72% 53% 36% 18% 28% 58% 52% 35% 15% 37% 68% 134% 107% 6.8% 5.4%
Denmark 51% 47% 78% 102% 75% 68% 59%| 36% 49% 106% 40% 36% 48% 46% 60% 49% 32% 37% -05% 74% 60% 48% 45% 41% 10.1% 189% 11.2% 6.1% 57%
France 59% 49% 78% 84% 65% 56% 62%| 23.1% 6.0% 106% 37% 05% 67% 49% 6.0% 45% 43% 31% -1.0% 73% 38% 28% 48% 43% 61% 149% 107% 59% 5.8%
Germany 53% 48% 65% 71% 75% -17.3% 59% 58% 81% 82% 69% 58% 55%
Greece 19.2% 5.3% 53% 87%
Ireland 176% 6.3% 83% 91% 63% 56% 15% -0.7% 6.2% 38% 7.1% -06% 3.4% 55% 184% 10.6% 5.1% 9.8%
Italy 87% 54% 92% 10.0% 7.1% 6.5% 14.3% 10.2% 7.2% 56% 63% 1.0% 123% 6.4% 59% 51% 15% 29% 59% 50% 33% 50% 65% 173% 143% 58% 7.0%
Japan 21% 21% 42% 6.0% 66% 6.1% 70% 57% 58% 14% 78% 82% 41% 59% 123% 68% 92% 72% 18% 22%
Netherlands 56% 48% 72% 73% 42% 40% 50%| 38% 177% 89% 32% 55% 57% 24% 6.0% 62% 26% 26% 21% 63% 47% 46% 02% -77% 75% 96% 87% 59% 57%
Norway 42% 41% 7.3% 7.7% 6.0% 5.6% 40% 39% 33% 36% 55% 68% 13% 37% 12% 69% 42% 121% -36% 50% 4.6% 11.9% 11.7% 54% 47%
Portugal 135% 6.2% 8.4% 19.5% 109% 6.7% 8.4%
Spain 99% 6.1% 83% 92% 71% 69% 85%| 3.6% 13.6% 233% 9.8% 156% 95% 24% 10.7% 11.4% 52% 89% 27% 53% 58% 59% 28% 48% 6.0% 163% 121% 56% 7.7%
Sweden 49% 4.4% 74% 75% 58% 54% 59% 6.4% 35% 34% -12% 67% 56% 73% 13% 36% 43% 124% 11.9% 56% 4.6%
Switzerland 37% 34% 49% 47% 4.4% 6.0% 42% 41% 27% 29% 58% 39% 59% 43% 37%
UK 27% 38% 66% 86% 65% 56% 48% 61% 41% 72% 33% 38% 33% 28% 38% 27% 29% 12% -11% 52% 71% 33% 34% 50% 94% 140% 102% 54% 32%
us 42% 49% 6.7% 73% 52% 48% 51%| 91% 62% 55% 28% 75% 40% 63% 37% 55% 39% 16% 25% 55% 40% 27% 04% 28% 6.1% 128% 8.0% 6.6% 47%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Figure 71: Developed Market Real Annualised Equity and Bond Returns

Returns by Decade

last Last Last Last Last 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 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
Australia 41% 27% 75% 63% 75% 7.7% 95% 123% 42% 146% 11.3% 45% 84% 11.2% -14% 86% 86% 56% 3.2%
Austria -35% -48% 2.0% 05% 122% -1.0% 55% -0.4%
Belgium 89% 2.0% 66% 56% 06% 01% 152% 9.1% -0.3% 8.0%
Canada 1.7% 32% 65% 4.7% 3.7% 106% 71% 27% 56% 83% 35% 3.8%
Denmark 146% 8.1% 10.0% -1.6% 16.3% 8.8% 4.7% 16.9%
France 76% 29% 67% 54% 34% 32% 53% -33% 83% -43% -88% 17.4% 0.6% -22% 14.1% 12.2% -2.1% 6.6%
Germany 76% 54% 56% 52% -19.4% -17.1% 6.1% 9.6% 52% 3.6% -32.6% -89.3% 6.5% -95% 23.1% 35% -2.6% 128% 9.6% -25% 9.0%
Greece -13.3% -155% -2.4% 14.3% 25.4% -10.1% -17.7%
Ireland 186% 0.1% 7.5% 11.8% -5.2% 15.3%
Italy 53% -13% 38% 1.4% 6.1% -12.8% 19.8% 0.0% -141% 159% 83% -37% 3.3%
Japan 126% 07% 05% 4.3% 10.4% -25.1% 30.2% 7.1% 3.1% 185% -5.3% -4.7% 10.6%
Netherlands 9.1% 44% 7.6% 6.8% 2.0% -2.6% 183% 16.6% -3.7% 8.8%
Norway 46% 4.8% 6.2%
Portugal -3.6% -22% 2.3% 51% -1.9% -4.4%
Spain 59% -04% 7.6% 47% 71% 12.6% -13.9% 16.0% 141% 1.3% 1.4%
Sweden 88% 6.7% 104% 83% 84% -09% 65% 11.3% 4.1% -2.0% 23.0% 15.6% -0.6% 11.1%
Switzerland 9.7% 44% 8.6% -2.8% 7.0% 136% 02% 8.4%
UK 38% 3.0% 62% 59% 57% 48% 49%| 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% 4.9%
us 99% 49% 71% 52% 64% 63% 6.7%| 11.1% 46% 91% 32% 108% 0.1% 13.6% 102% 57% 52% 74% -28% 159% 16% 3.4% 16.7% 5.1% -15% 11.8% 148% -3.4% 10.5%
BOND
Australia 6.1% 42% 6.4% 36% 24% 21% 56% 48% 5.0% 23% -30% 38% 57% -02% -31% 1.7% -29% 38% 104% 35% 5.8%
Austria 25% 21% 47% 3.9% 15% 27% 20% 48% 59% 39% 28%
Belgium 6.0% 33% 57% 4.2% 0.5% 48% 58% 35% 15% 39% -07% -0.2% 3.6% -69% 22% 16% -08% 69% 82% 39% 4.6%
Canada 34% 34% 6.0% 4.0% 3.0% 6.7% 7.1% -1.0% -09% 1.0% -07% 6.8% 84% 46% 3.6%
Denmark 39% 3.0% 59% 53% 32% 28% 20.2% 43% 39% 33% 41% 62% 56% 33% 26% -88% 84% 40% 03% 06% -14% 05% 11.7% 90% 41% 42%
France 48% 3.4% 6.0% 38% -1.4% -1.4% 6.2% 42% 55% 46% 45% 27% -115% -06% 0.8% -224% -08% 04% -28% 75% 87% 40% 4.6%
Germany 4.0% 33% 46% 4.3% 9.5% -20.4% 3.6% 3.4% 30% 53% 45% 4.0% 4.2%
Greece 19.6% 3.7% 2.0% 8.1%
Ireland 16.6% 53% 6.2% 3.2% 3.0% 18% -41% -09% -6.7% 88% 80% 25% 9.0%
Italy 76% 38% 65% 3.6% -25% -1.9% 10.7% 7.1% 6.1% 43% -87% -52% 55% -298% 02% 13% -56% 63% 99% 34% 57%
Japan 13% 17% 38% 3.0% -09% -0.6% 105% -09% 22% -7.1% 119% 4.6% -32.7% 3.0% 64% -20% 67% 6.1% 21% 15%
Netherlands 37% 31% 49% 37% 1.0% 09% 35%| 29% 19.2% 10.7% 29% 6.9% 55% 26% 58% 81% 34% 07% -46% 85% 6.1% -3.0% -34% -11.2% 03% 6.7% 62% 3.6% 3.8%
Norway 3.0% 22% 53% 3.0% 21% 1.8% 32% 29% 2.0% 45% 56% 71% 05% 27% -93% 11.7% 31% 7.8% -82% 13% -35% 34% 9.0% 34% 32%
Portugal 122% 4.7% 52% 24% 49% 41% 6.9%
Spain 9.0% 44% 54% 24% 09% 1.5% 282% 7.0% 175% 6.8% 27% 95% 122% 53% 86% -11% 45% 08% -33% -28% -09% -76% 59% 78% 26% 6.4%
Sweden 44% 3.0% 56% 28% 19% 18% 59% 6.9% 27% 23% -11.0% 11.8% 49% 34% -3.0% -02% -42% 44% 86% 37% 3.8%
Switzerland 41% 32% 39% 21% 21% 95% 55% -04% 15% -03% 08% 06% 37% 33% 4.0%
UK 08% 1.3% 42% 28% 25% 18% 29%| 27% 50% 97% 27% 59% 33% 23% 43% 31% 29% 05% -81% 85% 66% 05% -07% 13% -32% 66% 65% 34% 1.1%
us 26% 30% 42% 3.0% 19% 1.7% 33%| 91% 59% 76% 07% 105% 24% 20% 6.0% 55% 38% -07% -45% 65% 6.1% -25% -18% 02% -12% 73% 49% 4.0% 31%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Figure 72: Developed Market USD Annualised Equity and Bond Returns

Returns by Decade

Last Last Last Last Last 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 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
Australia -1.2% 5.0% 9.8% 10.9% 10.5% 10.6% 8.0% 13.6% 6.9% 185% b55% 6.4% 153% 14.0% 85% 138% 9.0% 124% 15%
Austria -5.1% -35% 3.5% 14.6% 16.8% 0.0% 11.3% -2.5%
Belgium 6.4% 3.2% 8.0% 10.2% 3.4% 135% 17.8% 10.1% 5.4% 53%
Canada -22% 3.6% 7.9% 8.6% 85% 151% 87% 95% 123% 81% 9.0% 1.8%
Denmark 11.8% 9.3% 11.5% 11.5% 21.3% 9.8% 10.5% 13.7%
France 49% 37% 79% 97% 66% 6.1% 57% 03% 75% -6.9% -17% 19.9% 3.2% 10.3% 17.6% 129% 33% 3.6%
Germany 51% 63% 68% 9.8% -20.5% -17.9% 76% 10.0% 51% 5.6% -36.5% -90.5% 10.0% -29.1% 25.9% 7.3% 10.3% 16.1% 105% 2.7% 6.0%
Greece -16.6% -14.7% -0.5% 17.5% 285% -4.2% -20.6%
Ireland 155% 0.4% 8.7% 122% 0.7% 11.5%
Italy 28% -03% 47% 56% 6.1% -7.6% 236% 3.6% -54% 223% 8.0% 21% 0.4%
Japan 48% 08% 1.3% 9.6% 6.1% -25.6% 33.9% 13.0% 16.9% 27.7% -09% -4.1% 6.5%
Netherlands 72% 56% 92% 11.9% 6.5% 11.3% 21.4% 17.7% 1.9% 6.4%
Norway -1.2% 4.6% 1.5%
Portugal -5.8% -14% 4.3% 79% 42% -6.9%
Spain 31% 07% 87% 9.7% 3.8% 17.3% -07% 21.2% 139% 8.0% -1.5%
Sweden 4.4% 7.4% 105% 12.2% 6.0% -15% 82% 163% 81% 9.1% 27.2% 154% 3.0% 8.9%
Switzerland 84% 7.8% 10.8% 12.7% 11.0% 15.6% 5.6% 9.4%
UK 54% 42% 7.6% 105% 87% 7.6% 64%| 81% 56% 55% 43% 48% 39% 64% 29% 55% 3.1% 06% -1.1% 124% -02% 52% 172% 67% 93% 20.0% 149% 1.6% 6.3%
us 116% 68% 9.6% 96% 98% 95% 85%| 11.1% 49% 69% 53% 78% 16% 183% 77% 57% 54% 9.9% 43% 148% -05% 9.0% 193% 78% 58% 175% 182% -0.9% 12.2%
BOND
Australia 08% 65% 87% 81% 52% 5.0% 73% 38% 51% 36% 34% -05% 74% 02% 15% 31% 42% 68% 87% 109% 10.1% 4.0%
Austria 0.7% 34% 6.1% 8.9% 35% -182% 6.4% 63% 163% 92% 7.0% 9.6% 05%
Belgium 3.6% 45% 71% 87% 47% 3.8% 35% 63% 49% 53% 48% 26% 28% -82% -3.6% 47% -03% 43% 45% 126% 94% 92% 98% 2.0%
Canada -06% 39% 75% 78% 59% 53% 8.0% 42% 53% 35% 1.6% 20% 65% 41% 3.6% 32% 24% 59% 135% 82% 10.2% 1.6%
Denmark 14% 41% 72% 103% 69% 6.2% 123% 6.6% 42% 53% 63% 40% 49% 32% 37% -37% 11.1% 26% 1.7% 45% 32% 139% 165% 10.0% 99% 1.4%
France 23% 43% 72% 80% 1.7% 1.4% 3.7% 109% 37% 04% 7.0% 49% 59% 45% 44% 31% -82% -13% -1.9% -163% 1.3% 3.0% 9.6% 108% 94% 97% 1.6%
Germany 16% 42% 58% 89% 13.2% -37.6% 59% 7.1% 16.7% 84% 54% 96% 1.3%
Greece 15.1% 4.7% 87% 4.4%
Ireland 76% 25% 0.0% -3.2% -9.0% -7.7% 15% -15% 7.0% 6.8% -0.3% -22.4% -575% -12% 64% -34% 2.0% 2.7%
Italy 5.0% 49% 74% 77% 13% 1.4% 11.6% 73% 52% 69% 04% 115% 76% 54% 58% -75% -08% 55% -257% 34% 49% 3.9% 121% 9.6% 9.6% 2.7%
Japan -68% 18% 4.6% 83% 23% 25% 54% 09% 58% 15% 7.6% 05% -332% 59% 123% 11.2% 14.9% 11.0% 28% -22%
Netherlands 19% 43% 6.6% 86% 44% 43% 52%| 54% 169% 92% 3.1% 55% 6.1% 22% 58% 62% 26% 26% 13% 72% 7.6% -25% 03% -73% 147% 9.6% 73% 9.6% 1.5%
Norway -27% 2.0% 58% 74% 52% 4.8% 6.7% 45% 38% 53% 35% 68% 14% 36% -16% 99% 25% 68% -36% 49% 86% 86% 95% 89% -1.4%
Portugal 9.6% 57% 7.2% 72% 7.7% 105% 4.1%
Spain 6.1% b56% 65% 72% 36% 4.1% 244% 99% 1568% 97% 21% 101% 109% 32% 11.0% 34% 16% 27% -33% -58% 32% 6.6% 106% 76% 94% 3.4%
Sweden 01% 37% 57% 65% 49% 47% 58% 6.3% 36% 33% -35% 93% 42% 51% 13% 37% 66% 80% 84% 75% 1.7%
Switzerland 29% 66% 6.0% 79% 6.2% 69% 57% 45% 27% 29% 16.9% 43% 56% 89% 4.9%
UK 23% 26% 56% 73% 53% 45% 43%| 61% 44% 80% 33% 37% 34% 48% 19% 27% 30% 12% -3.6% 80% 49% -02% 34% 34% 86% 104% 102% 54% 2.4%
us 42% 49% 67% 73% 52% 48% 51%| 91% 62% 55% 28% 75% 40% 63% 37% 55% 39% 16% 25% 55% 40% 27% 04% 28% 6.1% 128% 8.0% 6.6% 4.7%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Figure 73: Emerging Market Nominal Annualised Equity and Bond Returns

Returns by Decade

Last Last Last Last Last 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 25yrs 50yrs 100yrs 1900 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
India 7.6% 12.7% 15.3% 21.1% 15.2% 9.4%
Korea -1.9% 42% 7.3% 20.0% 40.7% 29.2% 4.6% 9.9% 2.0%
Malaysia 27% 86% 71% 128% 5.6% 7.8% 5.9%
Mexico 4.1% 11.3% 20.4% 35.9% 18.3% 6.8%
Philippines 13.3% 14.3% 11.8% 9.3% 5.1% 15.7%
South Africa 12.6% 13.4% 15.0% 16.8% 16.0% 24.1% 13.9% 14.7% 13.9%
Taiwan 36% 6.1% 6.3% 39% 09% 51%
Thailand 6.4% 89% 65% 27.3% -24% 87% 11.5%
BOND
India 63% 50% 96% 75% 59% 54% 51%| 57% 63% 53% 55% 46% 30% 51% 42% 41% 31% 23% 05% 59% 80% 42% 30% 42% 49% 44% 141% 85% 52%
Korea 51% 5.6% 10.2% 17.0% 28.5% 27.2% 22.1% 15.6% 7.7% 5.7%
Malaysia 33% 39% 63% 7.1% 11.3% 9.0% 7.6% 55% 3.8%
Mexico 6.7% 8.4% 145% 8.0%
Philippines 7.1% 10.5% 16.3% 9.7%
South Africa  7.6% 7.7% 133% 11.9% 8.1% 7.5% 46% 56% 37% 48% 20% 48% 48% 35% 53% 49% 7.4% 152% 17.5% 12.1% 8.8%
Taiwan 1.5% 2.2% 6.9% 1.4%
Thailand 24% 63% 93% 13.6% 13.7% 7.9% 3.8%
Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD

Figure 74: Emerging Market Real Annualised Equity and Bond Returns
Returns by Decade

Last Last Last Last Last 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 25yrs 50yrs 100yrs 1900 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
India 03% 41% 7.2% 10.6% 8.6% 1.7%
Korea -36% 1.7% 36% 11.7% 22.3% 20.3% -09% 65% 0.0%
Malaysia 03% 6.0% 4.2% 9.0% 1.7% 55% 3.4%
Mexico 1.1% 7.2% 10.3% 13.7% 12.7% 3.5%
Philippines 10.0% 10.1% 5.8% 05% -0.2% 12.3%
South Africa  6.8% 7.0% 7.7% 7.4% 54% 83% 42% 81% 84%
Taiwan 26% 49% 47% 1.0% 0.0% 4.1%
Thailand 68% 77% 3.8% 21.1% -6.9% 6.1% 11.4%
BOND
India -09% -831% 1.9% -03% 04% 05% 31% 35% 13% -45% 53% 11.4% -52% 1.6% -1.6% -26% -40% 42% 23% -23%
Korea 33% 3.1% 64% 8.9% 134% 105% 13.6% 95% 45% 3.7%
Malaysia 09% 1.3% 34% 3.6% 54% 54% 36% 32% 1.4%
Mexico 3.6% 4.5% 9.1% 45%
Philippines 4.0% 6.4% 10.5% 6.6%
South Africa  2.1% 1.6% 6.1% 28% 25% 24% 6.0% -3.0% 4.4% 53% -12% 16% 22% -24% 05% 75% 57% 3.6%
Taiwan 0.6% 1.1% 5.9% 0.4%
Thailand 29% 51% 6.4% 8.1% 85% b53% 3.6%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Figure 75: Emerging Market USD Annualised Equity and Bond Returns

Returns by Decade

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

Syrs  10yrs 2byrs 50yrs 100yrs 1900 1800 1809 1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009 2015
EQUITY
India -0.6% 84% 9.5% 10.2% 145% 3.1%
Korea -2.9% 25% 52% 16.4% 34.3% 24.9% -0.7% 9.6% 1.7%
Malaysia -34% 75% 53% 104% 2.1% 89% 2.4%
Mexico -2.0% 6.3% 12.3% 19.8% 145% 2.5%
Philippines 11.7% 15.8% 9.5% 23% 3.6% 15.5%
South Africa  -2.1% 53% 7.7% 10.2% 143% 11.0% 4.2% 12.6% 3.3%
Taiwan 14% 6.2% 5.6% 20% 07% 4.8%
Thailand 27% 104% 5.1% 243% -6.0% 10.0% 10.2%
BOND
India -1.8% 09% 4.0% 20% 27% 26% 68% 37% 33% 47% 21% 27% 26% 23% 37% 38% 6.0% 05% 29% -05% 43% -32% 38% 7.8% -0.9%
Korea 40% 39% 8.0% 13.5% 7.3% 21.4% 180% 9.8% 75% 5.5%
Malaysia -29% 28% 45% 65% 15.1% 6.7% 3.9% 6.6% 0.3%
Mexico 0.4% 3.6% 10.9% 3.6%
Philippines 5.7% 11.9% 14.6% 9.6%
South Africa -6.4% 0.0% 6.0% 56% 45% 4.3% 26% b56% 38% 48% -06% 76% 26% 00% 53% 49% 59% 3.0% 76% 101% -1.3%
Taiwan -0.6% 2.3% 6.7% 1.1%
Thailand -1.1%  7.8%  7.8% 10.9% 95% 9.1% 25%

Note: 2015 Returns are calculated up to 31August. So for example the last 5 years data is actually for 4 years and 8 months, 10 years for 9 years and 8 months. Source: Deutsche Bank, GFD
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Important Disclosures
Additional 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 . Other information 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 http://gm.db.com/ger/disclosure/DisclosureDirectory.eqsr

Analyst Certification

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 in this report. Jim Reid/Nick Burns/Seb Barker

Regulatory Disclosures
1.Important Additional Conflict Disclosures

Aside from within this report, important conflict disclosures can also be found at https://gm.db.com/equities under the
"Disclosures Lookup" and "Legal" tabs. Investors are strongly encouraged to review this information before investing.

2.Short-Term Trade |ldeas

Deutsche Bank equity research analysts sometimes have shorter-term trade ideas (known as SOLAR ideas) that are
consistent or inconsistent with Deutsche Bank's existing longer term ratings. These trade ideas can be found at the
SOLAR link at http://gm.db.com.
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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.

Deutsche Bank may consider this report in deciding to trade as principal. It may also engage in transactions, for its 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 or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt 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 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 has no
obligation to update, modify or amend this report or to otherwise notify a recipient thereof if any opinion, forecast or
estimate contained herein changes or subsequently becomes inaccurate. This report is provided for informational
purposes only. 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 instrument is
denominated in a currency other than an investor's currency, a change in exchange rates may adversely affect the
investment. Past performance is not necessarily indicative of future results. 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 sourced from Deutsche Bank, subject companies, and in some cases, other parties.

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 the liquidation of positions), and
settlement issues related to local clearing houses are also important risk factors to be considered. 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. It is important to note that 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 important in swaps markets, where floating coupon
rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons. It is
also important to acknowledge that funding in a currency that differs from the currency in which coupons are
denominated carries FX risk. Naturally, options on swaps (swaptions) also bear the risks typical to options in addition to
the risks related to rates movements.

Derivative transactions involve numerous risks including, among others, market, counterparty default and illiquidity risk.
The appropriateness or otherwise of these products for use by investors is dependent on the investors' own
circumstances including their tax position, their regulatory environment and the nature of their other assets and
liabilities, and as such, investors should take expert legal and financial advice before entering into any transaction similar
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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. 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.jsp. 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 incur risks 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.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and
SIPC. Non-U.S. analysts may not be associated persons of Deutsche Bank Securities Incorporated and therefore may not
be subject to FINRA regulations concerning communications with subject company, public appearances and securities
held by the analysts.

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 Frankfurt am Main. Deutsche Bank AG is authorized under
German Banking Law (competent authority: European Central Bank) 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.
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: 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 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.

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, The Financial Futures Association of Japan, and Japan Investment
Advisers Association. 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 changes in market
and/or economic trends, and/or fluctuations in market value. Before deciding on the purchase of financial products
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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.

Malaysia: Deutsche Bank AG and/or its affiliate(s) may maintain positions in the securities referred to herein and may
from time to time offer those securities for purchase or may have an interest to purchase such securities. Deutsche Bank
may engage in transactions in a manner inconsistent with the views discussed herein.

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 only undertake the financial services activities that fall
within the scope of its existing QFCRA license. Principal place of business in the QFC: Qatar Financial Centre, Tower,
West Bay, Level b, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related
financial products or services are only available to Business Customers, as defined by the Qatar Financial Centre
Regulatory Authority.

Russia: This 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 only undertake the financial services activities that fall
within the scope of its existing CMA license. 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 only available to Professional Clients, as
defined by the Dubai Financial Services Authority.

Australia: Retail clients should obtain a copy of a Product Disclosure Statement (PDS) relating to any financial product
referred to in this report and consider the PDS before making any decision about whether to acquire the product. Please
refer to Australian specific research disclosures and related information at
https://australia.db.com/australia/content/research-information.html

Australia and New Zealand: This research, and any access to it, is intended only for "wholesale clients" within the
meaning of the Australian Corporations Act and New Zealand Financial Advisors Act respectively.
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