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Å Volatility changes were mostly downwards on the month. Asset volatilities were 
almost all low or medium relative to their 12-month averages.

Å Realised volatility(of the Eurostoxxindex over 30 days) fell from 11.7% to 10.8% 
(medium).

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

Å Sovereign bondprice moves were negative. Volatility moves were also 
downwards, ending at just 1-3% (Italy at 7.2% though). All were low, except Italy 
at high.

Å FX moves were mixed with the euro stronger.Volatility moves were downwards 
and ended at 6%.Volatilities relative to the euro were all medium.

Å Option volatility 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).

Å /ƻƳƳƻŘƛǘƛŜǎΩprice moves were once again larger than other asset classes. 
Volatility moves were downe.g.Oil down to 17.9% (low).

Å Real Estate(equity) price moves were mostly negative. Volatility moves were 
again mixed and finished at 7-13% (all low or medium). PE Funds rose while hedge 
funds fell, with volatilities up.

NiallhΩ/ƻƴƴƻǊ
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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. άIƛƎƘέvolatility implies
that volatility is in the upper third of its statistical
rangeoverthe last12months. Thetableshowsthe
"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.

ASSET 
CLASS

AREA
LATEST 

VOLATILITY
LATEST 

Z-SCORE
REGIME

EQUITIES

North America
5.2% -0.9 low

Asia ex-Japan 13.0% 0.4 high

Europe 8.8% -0.2 medium

Japan (Nikkei) 11.8% -0.5 low

Energy 11.5% -0.6 low

Consumer Staples 7.8% -0.3 medium

Financials 9.1% -0.3 medium

IT 10.3% -0.7 low

VOLATILITY OF 
VOLATILITY

Volatility of VIX 80% -0.6 low

Volatility of VSTOXX 81% -0.7 low

GOVERNMENT 
BONDS

Germany 3.3% -0.6 low

US 2.6% -1.1 low

Japan 0.7% -0.8 low

Italy 7.2% 1.1 high

FX VS $

ú/$ 6.3% -0.3 medium

ú/Yen 6.7% -0.4 medium

ú/CHF 5.9% 1.2 high

ú/Ã 5.5% -0.2 medium

COMMODITIES

Oil (Brent)
17.9% -1.0 low

Gold 7.4% -1.5 low

Copper 23.2% 1.1 high

PROPERTY

US 13.4% 0.2 medium

Europe 7.3% -0.7 low

Japan 9.3% -0.6 low

ALTERNATIVES
HFRX Global HF

2.6% -0.6 low

Avg PE Fund 7.6% 0.7 high

KURTOSIS
ZCF 1% left (vs -2.33 
for normal curve) -2.74 -1.0 high

CORRELATION
Average market 

correlation with euro 
equities

40% 1.8 high

Summary volatility matrix and outlook

We allowed ourselves a sneak peak into the 
following month a few issues back (as there 
ǿŜǊŜ ǎƛƎƴƛŦƛŎŀƴǘ άǇƻǎǘ ōŀƭŀƴŎŜ ǎƘŜŜǘ ŜǾŜƴǘǎύ ŀƴŘ 
we are going to do the same again. Due to a 
combination of technical factors (the ending in 
mid-September of a tax break which gave rise to 
purchasing of Treasuries up to that point), the 
start of reversal of QE, and macro data (a strong 
jobs data print) US bond yields spiked upwards. 
Although the 10 year bond gets most attention 
we think it encapsulates both short term rate 
pressure as well as longer-term recession risk, 
and it is hard to unentangle these two elements. 
To our mind the 2 year bond is a clearer 
ƳŜŀǎǳǊŜ ƻŦ άǊƛǎƪ-ŦǊŜŜέ ǊŜǘǳǊƴǎΦ v9Ωǎ ǇǳǊǇƻǎŜ ǿŀǎ 
to force money out of risk-free assets (by 
reducing their yields and so making them less 
attractive) and into more risky assets. QT, 
definitionally, should do the opposite. As the US 
is leading the cycle in terms of transition from 
QE to QT, it is perhaps unsurprising that risk-free 
assets are looking more and more attractive. 3% 
risk free is starting to look enticing. What is 
interesting is that we have not yet seen any 
impact on the other side: risky assets becoming 
less attractive (and hence prices dropping). As 
QT progresses, we should see the riskiest assets 
(high growth, loss-making companies) sell off 
the most.

A second conundrum: the spread between US 
and German 2 year bond yields is at a post-1989 
high, due to the US leading the path out of QE. 
{ƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎ ǿƘŜƴŜǾŜǊ ǘƘŜ ǎǇǊŜŀŘ Ƙŀǎ 
reached more than 2%, equity markets have 
subsequently sold off, and whenever it has gone 
negative equity markets have subsequently 
ǊŀƭƭƛŜŘΦ .ȅ ǘƘƛǎ ƳŜŀǎǳǊŜ ǿŜΩǊŜ ŀƭǊŜŀŘȅ н ȅŜŀǊǎ 
late for a sell-off, but the spread is now over 
3.4%. Food for thought at least.
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GDP ESTIMATES FOR 2018, DEVELOPED COUNTRIES

GDP ESTIMATES FOR 2018, DEVELOPING COUNTRIES

u 2018 GDP growth forecasts for developing 
countries were again reduced for Brazil and 
Turkey and also Russia this month. India was 
revised up slightly.

Key News
Major Volatility-Driving Events
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u News flow finally picked up again post the summer lull.

u The America-China trade war continued to intensify

u The Fed continued raising rates, with its third raise this 
year to a range of 2-2.25%. Russia also increased rates 
to combat inflation. The ECB confirmed plans to exit QE

u The S&P500 and Nasdaq made new all-time highs

u 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

u {ƘƛƴȊƻ !ōŜ ǿƻƴ ŀ ǘƘƛǊŘ ǘŜǊƳ ŀǎ ƭŜŀŘŜǊ ƻŦ WŀǇŀƴΩǎ [5t

u 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

u GE sacked its CEO due to the slow pace of a turnaround 
plan. Danske Bank also lost its CEO due to a money 
laundering scandal. Audi sacked its CEO over the 
emissions scandal. The CEO of CBS resigned over sexual-
harassment allegations

u Shares in Canadian cannabis companies got very high

u Thyssenkrupp planned to split itself into two

u BMW issued a profits warning

u Knorr-BremseŀƴƴƻǳƴŎŜŘ ŀ ϵмлōƴ LthΦ CǳƴŘƛƴƎ /ƛǊŎƭŜΩǎ 
ŀƴŘ !ǎǘƻƴ aŀǊǘƛƴΩǎ ǎƘŀǊŜǎ ǎƭǳƳǇŜŘ ŀŦǘŜǊ ǘƘŜƛǊ Lthǎ

u ! bƻǊǿŜƎƛŀƴ ǘǊŀŘŜǊ ƭƻǎǘ ƻǾŜǊ ϵмллƳ ǘǊŀŘƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅ 
derivatives, burning through several layers of defence at 
the exchange

u M&A overcame its summer torpor. Coca Cola bought 
Costa Coffee for $5bn. Comcast beat 21st Century Fox in 
the auction for Sky, with a £30bn bid. Barrick Gold 
agreed to buy Randgoldfor $6bn. Sirius XM bought 
Pandora for $4bn. Michael Kors bought Versace for 
$2bn.

u Oil prices continued to rise to over $80/bbl as Iranian 
ǎǳǇǇƭȅ ǊŜƳŀƛƴŜŘ ƭƛƳƛǘŜŘ ŀƴŘ ht9/ ŘƛŘƴΩǘ ŀǇǇŜŀǊ ǘƻ ōŜ 
keen to increase production

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

u South Africa slipped back into recession

u 2018 GDP estimates for developed 
countries were decreased for Germany 
and Italy.
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Kurtosis
Correlationin the equity markets

Methodology

To capture a measure of both Skewness and Kurtosis we look at 
the Cornish-Fischer expansion, which gives a good measure of 
the tails of the equity market. (We use a 60-calendar day rolling 
basis). The underlying market we plot is the Eurostoxx50, but 
other equity markets normally show very similar results.

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

We also show the Cornish-Fischer 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 fat-tailednessthere has been: a daily 99% VaRhas 
varied between -1 and -4.5 standard deviations over time. The 
biggest variations from +/-2.33 came in 2008, 2010 and 2016.

Cornish-Fischer expansion of Eurostoxx50 (60 days)
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Both tails stayed hard left, with the right tail in 
particular going very far left.

The left tail ended at -2.74 vs -2.33 theoretical and the 
right tail at just +1.34 vs +2.33.

The left tail ended at -2.74 vs -2.33 
theoretical and the right tail at just 
+1.34 vs +2.33.
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Average correlation stayed at 40% (high). North America 
correlation rose, while Japan equity fell

Note: Thechart shows30-daycorrelationovertime betweendifferentmarketsand
the pan-Euroequitymarket. Higherlevelsof correlationwill in generalleadto less
ability to diversifyrisks,and higher portfolio volatility for given position holding
volatility.

Inter-market correlations (60 days)

Multi -assetportfolio volatilit y

We also look at a hypothetical multi-asset 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 (multi-asset) diversification was unchanged 
at (3.6%). In combination portfolio volatility fell again from 
5.6% to 3.8%.

Inter-market correlations 
with EU equities

AVERAGE 
CORRELATION 

ҫ 1.8%PORTFOLIO 
VOLATILITY 

ҫ1.7%AVERAGE 
VOLATILITIES
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STOCK PRICE PERFORMANCE: REGIONS (LOG SCALES)

STOCK PRICE PERFORMANCE: SECTORS (LOG SCALES)

Equities
Stock price

Sector price move dispersion was once again high.

IT was -0.5%, Financials were -0.7%, Consumer Staples were 
+0.1%, while Energy reversed recent losses on the higher oil 
price and was +2.7%.

aŀƧƻǊ Ŝǉǳƛǘȅ ƛƴŘƛŎŜǎΩ ǇǊƛŎŜ ƳƻǾŜǎ ǿŜǊŜ ǎǘǊƻƴƎƭȅ ǇƻǎƛǘƛǾŜ ƛƴ 
Japan, but mixed elsewhere.

¢ƘŜ bƛƪƪŜƛ ǿŀǎ ҌрΦр҈ ƻƴ ƛƴŎǊŜŀǎŜŘ ƘƻǇŜ ŀǊƻǳƴŘ !ōŜΩǎ ǊŜ-
election, North America was +0.3%, Europe was +0.3%, and 
Asia ex-Japan was down once more, at -1.6% on continuing 
worries over the trade war and slowing domestic economy, 
and hit a new 12-month low during the month.
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EQUITY VOLATILITY: REGIONS

EQUITY VOLATILITY: SECTORS

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 ex-Japan rose again to 13.0% (high).

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).

Equities
Volatility

9

ҫ 8.8%EUROPE

0%

5%

10%

15%

20%

25%

North America Europe Asia ex-Japan Japan (Nikkei)

0%

5%

10%

15%

20%

25%

30%

Energy Consumer Staples IT Financials



Equity Implied Volatility 
Market-Implied Near Term Outlook

Note: Note: the implied/realisedvolatility ratio givesan indicationas
to whether the market seesan event in 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 5ǊŀƎƘƛΩǎcalming
άǿƘŀǘŜǾŜǊitǘŀƪŜǎέcomments).

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 vsRealisedVolatility

(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 VOLATILITY

IMPLIED VS. REALISED VOLATILITY

12.1 VIX

14.8 VSTOXX 
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Prices

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

German bonds fell -2.7%, US bonds fell -1.3%; 
and Japan lost -0.2%.

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 Italy fell to 7.2% 
(high).

PRICES OF 10Y BOND FUTURES

10 YEAR BOND SPREADS OVER GERMANY, %

VOLATILITY OF 10Y BOND FUTURES

Fixed Income
10-Year Government Bond Futures
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The focus in European government bonds remained 
on Italy though. Italian spreads over Germany 
finished at 2.7%, and reached a post-eurozone crisis 
high of 2.9%.

Spanish bonds by contrast remained around 1% 
over German.
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Note: ¢ƘŜ ŎƘŀǊǘǎ ǎƘƻǿ ŎǳǊǊŜƴŎƛŜǎ ǾǎΦ ǘƘŜ ϵΦ !ȄŜǎ ƻƴ ǘƘŜ ŦƛǊǎǘ ŎƘŀǊǘ ŀǊŜ ƛƴǾŜǊǘŜŘ ǘƻ ǎƘƻǿ 
conventional currency quotations, but with higher on the chart representing a stronger currency 
vs. the euro.

Prices

Most currencies fell against the euro.

The Yen fell -2.4%, the dollar was fractionally down, while sterling 
strengthened by +0.6% as some progress was made towards Brexit.

Volatility

C· Ǿƻƭŀǘƛƭƛǘȅ ƳƻǾŜǎ ǊŜǾŜǊǎŜŘ ƭŀǎǘ ƳƻƴǘƘΩǎ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ ŀƴŘ ŀƭƭ ŦŜƭƭΦ

ϵκϷ ŦŜƭƭ ǘƻ сΦо҈ όƘƛƎƘ Řƻǿƴ ǘƻ ƳŜŘƛǳƳύΣ ϵκ¸Ŝƴ ŦŜƭƭ ǘƻ сΦт҈ όƘƛƎƘ Řƻǿƴ ǘƻ 
ƳŜŘƛǳƳύ ŀƴŘ ϵκϻ ŦŜƭƭ ǘƻ рΦр҈ όƳŜŘƛǳƳύΦ

C· w!¢9{ ±{Φ ϵ

±h[!¢L[L¢¸ hC C· w!¢9{ ±{Φ ϵ

Foreign Exchange
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(Equity) 
Options

Option volatility is mainly driven by the volatility of volatility and 
ƳƻǾŜǎ ƛƴ ǇǊƛŎŜǎ ƻŦ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀŦŦŜŎǘƛƴƎ ƻǇǘƛƻƴǎΩ 
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.

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.

VOLATILITY OF VOLATILITY

CHANGE IN PRICES OF EQUITY INDICES, 30 DAYS

80% US

81% EUROPE

Note on Treatment: Optionsshow more complexbehaviourthan the other instrumentswe look at in this report, so we makesomesimplifying
assumptions. AsCallsandPutsare in effect polar oppositesand in andout of the moneyoptionsbehaveverydifferently, it is hard to generaliseall
ƻǇǘƛƻƴǎΩbehaviour. However,we lookat the two keydrivers: volatility of impliedvolatility andmajorpricemovementsof the underlyingsecurity.

Impliedvolatility (viaan option'sVega)drivesoptionprices,soa big indicatorof optionpricevolatility is theάǾƻƭŀǘƛƭƛǘȅof impliedǾƻƭŀǘƛƭƛǘȅέ.

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 correspondingchangein theƻǇǘƛƻƴΩǎDeltaand pricevolatility). Asa proxyfor this, we
look at the 30-day priceswingof equity market indices; optionson bondsor FXcouldof coursebehavedifferently. The30-day period is relatively
closeto the time to maturity of manyoptions. Callsand Putswill respondin oppositefashions: callsbecomingmorevolatile (relativeto the sizeof
the underlyingnotional)aspricesrise.

Note on Convertibles: Convertiblesare in effect a combinationof a bondanda call option, with the bondportion usuallymakinglittle contribution
to the instrumentvolatility unlessthe option issignificantlyout of the money. Assuch,convertibleǇƻǊǘŦƻƭƛƻǎΩvolatilitieswill tend to behavesimilarly
to calloption portfolios,andthis commentarycanbeappliedto convertiblesaswell asoptions.
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