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Executive
summary

A Volatility changes were mostly downwards on the montAsset volatilities were
almost all low or medium relative to their 4Bonth averages.

A Realised volatility(of the Eurostoxxndex over 30 daygll from 11.7% to 10.8%
(medium).

A Equity market price moves were strongly positive in Japan, but mixed
elsewhere. Volatility trends were mostly downwardSector volatilities ended at
8-12%and were low to medium relative to the last 12 months.

A Sovereign bongrice moves were negativ¥/olatility moves were also
downwards, ending at just 3%(Italy at 7.2% though). All were low, except Italy
at high.

A FX moves were mixed with the euro strongérolatility moves were downwards
and ended at 6%V olatilities relative to the euro were all medium.

A Optionvolatility will probably have been low, as underlying price moves during
the month were moderate, while volatility of volatility was largely down e.g. to
80% for the US (low).

A 1 2 YY 2 R pridgeAn®dEeSwere once again larger than other asset classes.
Volatility moves were dowre.g.Oil down to 17.9% (low).

A Real Estatéequity) price moves were mostly negati%olatility moves were
again mixedand finished at 713% (all low or medium). PE Funds rose while hedge
funds fell, with volatilities up.
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Summary volatilitymatrix and

We allowed ourselves a sneak peak into the
following month a few issues back (as there
gSNBE &aAIYyATAOIYyG alLRadl

outlook

North America

we are going to do the same again. Due to a 5.2% -0.9 low
combination of technical factors (the ending in Asia ex-Ja .
’ : J -Japan
mid-September of a tax break which gave rise to 13.0% 0.4 high
purchasing of Treasuries up to that point), the Europe 8.8% 0.2 medium
start of reversal of QE, and macro data (a strong Japan (Nikkei)
- . ’ - . 11.8% -0.5 low
jobs data print) US bond yields spiked upwards. EQUITIES . :
Although the 10 year bond gets most attention neray 11.5% -0.6 low
we think it encapsulates both short tferm _rate Consumer Staples 7.8% 0.3 medium
pressure as well as longgarm recession risk, Financials ]
and it is hard to unentangle these two elements. 9.1% 0.3 medium
To our mind the 2 year bond is a clearer IT 10.3% -0.7 low
YS I & dzNB-T R S & NNB I dzNJy a & Yxé’u@rfhw'&é’z‘?@aﬂﬂt@oﬁﬂxﬂ I a 80% 0.6 low
to force money out of risfree assets (by VOLATILITY il
reducing their yields and so making them less Volatility of VSTOXX 81% -0.7 low
attr_au_:t_ive) and into more risky assets. QT, Germany 3.3% 0.6 low
definitionally, should do the opposite. As the US USs
is leading the cycle in terms of transition from SgXEENMENT 2.6% 1.1 low
QE to QT, it is perhaps unsurprising that-figle Japan 0.7% -0.8 low
i i 0,

gssets are Iookl_ng more and more attractl_ve. 3% Italy 2 204 11 high
risk free is starting to look enticing. What is -
interesting is that we have not yet seen any ul's 6.3% -0.3  medium
impact on t_he other side: rlsk_y assets b_ecomlng G/ Yen 6.7% 04 medium
less attractive (and hence prices dropping). As ~ FXVS$ G enE _
QT progresses, we should see the riskiest assets - 5.9% 1.2 high
(high growth, lossnaking companies) sell off al A 5.50 0.2  medium
the most. .

Qil (Breny 17.9% 1.0 low
A second conundrum: the spread between US /o5 11ES

. . Gold 0

and German 2 year bond yields is at a pb389 7.4% -1.5 low
high, due to the US leading the path out of QI%. ~ Copper L 232% 11 high
{AYyOS UKS flU0S mdbpdhbnQa FRSYSUSN UKS abtlINBT R K|-0a ]
reached more than 2%, equity markets have 13.4% 02  medium
subsequently sold off, and whenever it has gone PROPERTY Europe 7.3% -0.7 low
negative equity markets have subsequently Japan 06 low

NI ffASRd . &8 GKA& YSIEad
late for a seloff, but the spread is now over

HFRX Global HF

2.6% -0.6 low
3.4%. Food for thought at least. ALTERNATIVES
AVg PE Fund 7.6% 0.7 high
KURTOSIS ZCF 1% left (vs -2.33
for normal curve) 2.74 -1.0 high
Average market
CORRELATION correlation with euro 40% 1.8 high

equities

Note: Throughoutthe text we refer to volatilities
as being "low", "medium" or "High". We define
this by defining three equal "sized" regimesover
the last 12 months i.e. & | A Fdaélity implies
that volatility is in the upperthird of its statistical
rangeoverthe last 12 months Thetable showsthe
"z-score"of the volatility of eachmarket, i.e. how
many standard deviations above (or below) the
mean over the last 12 months each market's
volatility is.



Key News
Major Volatility-Driving Events

News flowfinally picked up again post the summer lull.
The AmericeChina trade war continued to intensify

The Fed continued raising rates, with its third raise this
year to a range of-2.25%. Russia also increased rates
to combat inflation. The ECB confirmed plans to exit QE

The S&P500 and Nasdaq made newiwde highs

The Italian government continued to argue with the EC
over the size of its budget deficit; it proposed 2.4%,
higher than the EC wished
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Wage inflation started to appear: US average hourly
earnings rose by 2.9% y/y and Amazon increased its ,,
minimum hourly wage to $15 in the US and £10.50 in
London

3.0%

0 KANR

GE sacked its CEO due to the slow pace of a turnaro
plan. Danske Bank also lost its CEO due to a money 0%
laundering scandal. Audi sacked its CEO over the
emissions scandal. The CEO of CBS resigned overs o
harassment allegations

Shares in Canadian cannabis companies got very high
Thyssenkrupp planned to split itself into two
BMW issued a profits warning
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derivatives, burning through several layers of defence
the exchange

no
KT

M&A overcame its summer torpor. Coca Cola bought
Costa Coffee for $5bn. Comcast beatt Zentury Fox in
the auction for Sky, with a £30bn bid. Barrick Gold
agreed to buyRandgoldor $6bn. Sirius XM bought
Pandora for $4bn. Michael Kors bought Versace for
$2bn.

5%
%
3%
2%
1%
Oil prices continueg to rise to over $&Ml as Irapiqnv 0%
adzLJJX € NBYFAYSR fAYAUSR
keen to increase production

The government of Argentina
announced a raft of measures to shore
up the Peso. Turkey also raised rates to
defend the Lira

South Africa slipped back into recession

2018 GDP estimates for developed
countries were decreased for Germany
and ltaly.

GDP ESTIMATES FOR 2018, DEVELOPED COUNTR
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2018 GDP growth forecasts for developing
countries were again reduced for Brazil and
Turkey and also Russia this month. India was
revised up slightly.
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Kurtosis

Correlationin the equity markets

Both tails stayed hard left, with the right tail in
particular going very far left.

The left tail ended a42.74 vs-2.33 theoretical and the
right tail at just +1.34 vs +2.33.

CornishFischer expansion of Eurostoxx50 (60 days)

. \
I MA At b 'JLMA @Ieﬂ tail ended at2.74vs-2.33
2 [T IYE L\[ PN theoretical and the right tail at jus
2 L +1.34vs +2.33.
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——ZCF 1% left ----- Z 1% left ZCF1%right ----- Z1%right
Methodology

To capture a measure of both Skewness and Kurtosis we look at
the CornishHFischer expansion, which gives a good measure of
the tails of the equity market. (We use a-68lendar day rolling
basis). The underlying market we plot is terostoxx50, but

other equity markets normally show very similar results.

We plot on the chart the expectedstores for 1% left tail (i.e. a
99%VaR and a 1% right tail assuming a normal distribution: +/
2.33.

We also show the Cornidfischer expansion result for the same
market. This indicates how far from a normal distribution each
tail was.

On a long term basis on average the tails are slightly fatter than
the normal distribution would suggest, which should not come
as a surprise. What is perhaps more surprising is how much
variation in fattailednesghere has been: a daily 99¥%aRhas
varied between1 and-4.5 standard deviations over time. The
biggest variations from +2.33 came in 2008, 2010 and 2016.
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Inter-market correlations
with EU equities

Inter-market correlations (60 days)
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Average correlation stayed at 40% (high). North America
correlation rose, while Japan equity fell

Multi -assetportfolio volatility
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Averageasset ~ ---- Multi-asset portfolio Diversification impact

We also look at a hypothetical mutisset portfolio
consisting of equities, bonds, gold, oil and hedge funds.

Average asset volatility fell again from 9.2% to 7.5%, while
the benefit of (multiasset) diversification was unchanged
at (3.6%). In combination portfolio volatility fell again from
5.6% to 3.8%.

Note: Thechart shows30-day correlationovertime betweendifferent marketsand
the pan-Euroequity market Higherlevelsof correlationwill in generalleadto less
ability to diversifyrisks, and higher portfolio volatility for given position holding
volatility.



Equities
Stock price

STOCK PRICE PERFORMANCE: REGIONS (LOG SCALES)
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Japan, but mixed elsewhere.
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election, North America was +0.3%, Europe was +0.3%, and

Asia exJapan was down once more,-4t6% on continuing

worries over the trade war and slowing domestic economy,
and hit a new 12Znonth low during the month.

STOCK PRICE PERFORMANCE: SECTORS (LOG SCALES)
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——Energy -~ Consumer Staples ——IT ----- Financials, rh axis
Sector price move dispersion was once again high.

IT was0.5%, Financials wer8.7%, Consumer Staples were
+0.1%, while Energy reversed recent losses on the higher oil
price and was +2.7%.




¢ 8.8%

Equities
Volatility

EQUITY VOLATILITY: REGIONS
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Regional volatility moves were mostly downwards.

North America fell once again to 5.2% (low), Europe fell to 8.8%
(medium) and Japan (Nikkei) fell to 11.8% (medium down to low),
while Asia exJapan rose again to 13.0% (high).

EQUITY VOLATILITY: SECTORS
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Sector volatility moves were mixed.

Energy fell back to 11.5% (medium down to low), Consumer Staples
rose again to 7.8% (medium), Financials fell to 9.1% (medium) and IT
rose to 10.3% (low).



Equity Implied Volatility

Market-Implied Near Term Outlook

Implied Volatility

Implied volatility moves were once again small, and
remained towards the (the possibly artificially) low
levels of 2017.

The VIX fell from 12.9 to 12.1, while European implied
volatility (VSTOXX) fell from 15.6 to 14.8 on the

month.
IMPLIED VOLATILITY
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Implied vs RealisedVolatility

(European equity) implied volatility fell slightly, as did
realised volatility. The ratio of implied/realised therefore
remained relatively steady, rising just slightly to 136%.

This ratio is only slightly above a neutral level, suggesting
that the market did not expect there to be further
volatility-inducing news over the next 30 days compared
to the last 30 days.

IMPLIED VS. REALISED VOLATILITY
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Note: Note: the implied/realisedvolatility ratio givesan indicationas
to whetherthe market seesan eventin the next 30 days(the implied
volatility period)whichwill increaserealisedvolatility (implied/realised
>100%, e.g. within 30 days prior to the Greekelectionsduring the
Greekcrisis)or a period of relative calm after high realisedvolatility
(implied/realised <100% e.g. immediately after 5 NJ- 3 Eafmih@
a g KL GitS @ § imrdents)
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Fixed Income
10-Year Government Bond Futures

PRICES OF 10Y BOND FUTURES
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Prices

Governmentbond price moves were negative on
the month across the board as US QT continued
to progress and unemployment numbers
continued to fall.

German bonds fel2.7%, US bonds fell.3%;
and Japan los0.2%.

The focus ireuropeargovernment bonds remained
on Italy though. Italian spreads over Germany
finished at 2.7%, and reached a p@sirozone crisis
high of 2.9%.

Spanish bonds by contrast remained around 1%
over German.

Volatility

Despite the drop in prices, volatility moves were
again downwards on the month.

Germany fell to 3.3% (high down to low), US fell
to 2.6% (medium down to low), Japan fell to 0.7%
(medium down to low) and even lItaly fell to 7.2%

(high).



Foreign Exchange

Prices
Most currencies fell against the euro.

The Yen fel2.4%, the dollar was fractionally down, while sterling
strengthened by +0.6% as some progress was made towards Brexit.
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conventional currency quotations, but with higher on the chart representing a stronger currency
vs. the euro.
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(Equity)

Options

Option volatility is mainly driven by the volatility of volatility and

Y2@Sa&a Ay LINROSE 2F (KS dzyRSNIe@Ay3d AyadNdzySyda | FFSO
deltas.

Volatility of Implied Volatility

Volatility of implied volatility fell.

Volatility of the VIX fell to 80% (medium down to low), and
volatility of the VSTOXX fell to 81% (medium down to low).

Volatility of volatility is likely to have been a downward driver of
option volatility during the month.

VOLATILITY OF VOLATILITY OO/

1% EUROPE

Major (Regional Equity) price moves

(Equity) price moves were relatively small with the exception of
Japan.

Price moves are unlikely to have been drivers of option volatility.

CHANGE IN PRICES OF EQUITY INDICES, 30 DAYS

Note on Treatment Optionsshow more complexbehaviourthan the other instrumentswe look at in this report, so we make some simplifying
assumptionsAsCallsand Putsare in effect polar oppositesand in and out of the moneyoptionsbehaveverydifferently, it is hard to generaliseall
2 LJ{ Ab2h#Awio@ Howeverwe lookat the two keydrivers volatility of impliedvolatility and major price movementsof the underlyingsecurity

Impliedvolatility (viaan option's Vega)drivesoption prices, soa big indicator of option pricevolatility isthe & @ 2 t lofiniplieddi2et | 4 A € A G & ¢

But usuallythe biggestdriver of individualoption pricesis the movementof the underlying(via the option Delta) a movein either directionwill
causethe option to go more in or out of the money(anda correspondinghangein the 2 LJ(i ADRIja &nd price volatility). Asa proxyfor this, we
look at the 30-day price swing of equity marketindices optionson bondsor FXcould of coursebehavedifferently. The30-day periodis relatively
closeto the time to maturity of many options Callsand Putswill respondin oppositefashions callsbecomingmore volatile (relative to the sizeof
the underlyingnotional) aspricesrise

Note on Convertibles Convertiblesare in effecta combinationof a bondand a call option, with the bond portion usuallymakinglittle contribution
to the instrumentvolatility unlessthe option s significantlyout of the money Assuch,convertibleLJ2 NJi véldtiliiezilendto behavesimilarly
to call option portfolios,and this commentarycanbe appliedto convertiblesaswell asoptions



