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A presentation of:

Market volatility in time and space
Who is driving the bus? 
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The problems

Stylised facts:
Long-run S&P/ASX 200 volatility fell in March 2003
Cross-sectional volatility has been falling

Questions:
Are these two “facts” related?
Are recent events consistent with our view?
Can we use our models to isolate volatility from 
market corrections?
Can we trade off our models?
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Volatility halved in March 2003

Source: CommSec Quantitative Research, Data to 8 September 2006
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Source: CommSec Quantitative Research, Data to 31-August-2006

Looking at the year-to-date
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An unusually large increase or decrease followed by a 
correction over 1 or 2 days.

For example, down 1.5% one day, up approximately 
1.5% in the next day or two.

Can be daily.

Can be intra-daily.

What is a switchback? 
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Source: CommSec Quantitative Research, Data to 30-June-2006

ASX 200 daily returns: 14 switchbacks in the 
six months to 30 June 2006
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Compared to only 2 for the same period last year!

Source: CommSec Quantitative Research, Data to 30-June-2005
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20 breaches of 50 pts – 6 not switchbacks

Switchbacks in S&P/ ASX 200

Source: CommSec Quantitative Research, Data to 8 September 2006
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Who stole the daily volatility?

Points change in S&P/ ASX 200

-200

-150

-100

-50

0

50

100

150

16
 J

un
 0

6

23
 J

un
 0

6

30
 J

un
 0

6

7 
Ju

l 0
6

14
 J

ul
 0

6

21
 J

ul
 0

6

28
 J

ul
 0

6

4 
A

ug
 0

6

11
 A

ug
 0

6

18
 A

ug
 0

6

25
 A

ug
 0

6

1 
S

ep
 0

6

8 
S

ep
 0

6

Week ending

P
oi

nt
s

Week Daily average

Source: CommSec Quantitative Research, Data to 8 September 2006



12

Realised autocorrelations

Source: CommSec Quantitative Research. Data to 31 August 2006

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5
A

pr
-8

5

A
pr

-8
8

A
pr

-9
1

A
pr

-9
4

A
pr

-9
7

A
pr

-0
0

A
pr

-0
3

A
pr

-0
6

Au
to

co
rre

la
tio

n

Autocorrelations Smoothed



13

Recent autocorrelations

-0.5

-0.4

-0.3

-0.2

-0.1

0
Au

g-
05

Se
p-

05

O
ct

-0
5

N
ov

-0
5

D
ec

-0
5

Ja
n-

06

Fe
b-

06

M
ar

-0
6

A
pr

-0
6

M
ay

-0
6

Ju
n-

06

Ju
l-0

6

Au
g-

06

A
ut

oc
or

re
la

tio
n

Source: CommSec Quantitative Research. Data to 31 August 2006



14

Can treat as data (eg use daily returns for monthly volatilities)

No parameters to be assumed or estimated

Can easily allow for breaks in levels

Need to compensate for skewness

Need to compensate for autocorrelation

Realised volatilities
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Autocorrelation example with quarterly returns
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Implication of autocorrelation:
Traditional annualising formula (       ) is biased
Volatility understated when autocorrelation is high
Volatility overstated when autocorrelation is low

We account for this autocorrelation by using a Newey -
West correction in our realised volatility calculation.

Dealing with autocorrelation

Tσ
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Non-parametric

Allows for general non-specific forms of autocorrelation.

When there is no autocorrelation the traditional formula 
is closely approximated.

When there are switchbacks or positive autocorrelation 
we remove the bias.

The Newey - West correction

)()( '
222

'
1110 Σ+Σ+Σ+Σ+Σ=Ω ww
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So how do our Newey - West corrected volatilities 
compare with the ‘regular’ realised volatilities

S&P/ASX 200 accumulation index
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… and since March 2003

S&P/ASX 200 accumulation index

Source: CommSec Quantitative Research. Data to 31 August 2006
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Compensates for positive skew inherent in volatility data

Logarithms and the data are special cases

L’Hôspital’s rule

is the Box-Cox parameter to be estimated and        is 
the transformed variable.
λ

Box-Cox transformation

0)xln(x

01xx

)(

)(

=λ=

≠λ
λ
−

=

λ

λ
λ

)(x λ



21

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
A

pr
-8

5

A
pr

-8
6

A
pr

-8
7

A
pr

-8
8

A
pr

-8
9

A
pr

-9
0

A
pr

-9
1

A
pr

-9
2

A
pr

-9
3

A
pr

-9
4

A
pr

-9
5

A
pr

-9
6

A
pr

-9
7

A
pr

-9
8

A
pr

-9
9

A
pr

-0
0

A
pr

-0
1

A
pr

-0
2

A
pr

-0
3

A
pr

-0
4

A
pr

-0
5

A
pr

-0
6

Vo
la

til
ity

Cross-sectional volatility

Source: CommSec Quantitative Research



22

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1
A

pr
-8

5

A
pr

-8
6

A
pr

-8
7

A
pr

-8
8

A
pr

-8
9

A
pr

-9
0

A
pr

-9
1

A
pr

-9
2

A
pr

-9
3

A
pr

-9
4

A
pr

-9
5

A
pr

-9
6

A
pr

-9
7

A
pr

-9
8

A
pr

-9
9

A
pr

-0
0

A
pr

-0
1

A
pr

-0
2

A
pr

-0
3

A
pr

-0
4

A
pr

-0
5

A
pr

-0
6

Tr
an

sf
or

m
ed

 v
ol

at
ili

ty

Transformed cross-sectional volatility

Source: CommSec Quantitative Research



23

0

10

20

30

40

50

60

70

80

90

100
A

pr
-8

5

A
pr

-8
6

A
pr

-8
7

A
pr

-8
8

A
pr

-8
9

A
pr

-9
0

A
pr

-9
1

A
pr

-9
2

A
pr

-9
3

A
pr

-9
4

A
pr

-9
5

A
pr

-9
6

A
pr

-9
7

A
pr

-9
8

A
pr

-9
9

A
pr

-0
0

A
pr

-0
1

A
pr

-0
2

A
pr

-0
3

A
pr

-0
4

A
pr

-0
5

A
pr

-0
6

Vo
la

til
ity

Time-series volatility

Source: CommSec Quantitative Research



24

0.3

0.4

0.5

0.6

0.7

0.8
A

pr
-8

5

A
pr

-8
6

A
pr

-8
7

A
pr

-8
8

A
pr

-8
9

A
pr

-9
0

A
pr

-9
1

A
pr

-9
2

A
pr

-9
3

A
pr

-9
4

A
pr

-9
5

A
pr

-9
6

A
pr

-9
7

A
pr

-9
8

A
pr

-9
9

A
pr

-0
0

A
pr

-0
1

A
pr

-0
2

A
pr

-0
3

A
pr

-0
4

A
pr

-0
5

A
pr

-0
6

Tr
an

sf
or

m
ed

 v
ol

at
ili

ty

Transformed time-series volatility

Source: CommSec Quantitative Research



25

Trim 5% of data
C.V. first test = 9.8
C.V. increases with each subsequent test  

Andrews’ tests for stability
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Andrews’ tests - system
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Equation
Coef t-ratio Coef t-ratio

Constant 0.4746 3.07 0.3312 5.07
Lambda -0.1711 2.35 -0.5016 2.96
Time-series (-1)**L1 0.1019 1.27 -0.0626 0.60
Cross-section (-1)**L2 0.1770 2.16 0.6884 12.33
Dummy: June 2000 -0.0300 3.10
Dummy: June 2003 -0.0336 2.46
Dummy: April 1988 -0.4619 3.00

Time-series Cross-section

Equation estimates

Source: CommSec Quantitative Research
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Time-series volatility does not cause cross-sectional 
volatility

Time-series volatility does not cause time-series volatility

Cross-sectional volatility causes time-series volatility

Cross-sectional volatility causes cross-sectional volatility

Co-breaking occurs at June 2003

Causality
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Equation
Coef t-ratio Coef t-ratio

Constant 0.4950 2.68 0.3069 7.21
Lambda -0.1850 3.32 -0.5034 3.20
Time-series (-1)**L1
Cross-section (-1)**L2 0.2130 2.87 0.6660 13.98
Dummy: June 2000 -0.0347 3.69
Dummy: June 2003 -0.3258 2.51
Dummy: April 1988 -0.0487 3.35

Time-series Cross-section

Final model

Source: CommSec Quantitative Research
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Logs inappropriate
Independence not supported (market inefficiency)

Unidirectional causality

Recent time series fall in long-run vol ‘explained’ by fall 
in cross-sectional vol

But what do we do with this information?

Conclusions
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Industry Quarterly forecasts used to determine 
market fundamentals

Source: CommSec Quantitative Research, Reuter’s Knowledge, Data to 15 August 2006
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From our fundamentals we now have the 
“Exuberance Monitor” – ASX 200 index

Source: CommSec Quantitative Research, Reuter’s Knowledge, Data to 5 September 2006
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If expected volatility is low and expected returns are 
high – gear up and hard

Trade off switchbacks – but very risky

Trade off exuberance

Monitor volatility and returns

To drag it out!
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CommSec does not have access to any information concerning Commonwealth Bank or its subsidiaries which is not publicly available or any other confidential information 
about the Commonwealth Bank or its subsidiaries.  We do not make recommendations on the Commonwealth Bank.

Commonwealth Securities Limited ABN 60 067 254 399 AFSL 238814 ("CommSec"), is a wholly owned, but non-guaranteed, subsidiary of the Commonwealth Bank of 
Australia ABN 48 123 123 124 AFSL 234945 ("the Bank"), both incorporated in Australia with limited liability.    

This report is published, approved and distributed by CommSec.

This report is published, approved and distributed in the UK by the Bank.  The Bank is registered in England No. BR250 and authorised and regulated in the UK by the 
Financial Services Authority (FSA). This report does not purport to be a complete statement or summary. For the purpose of the FSA rules, this report and related services 
are not intended for private customers and are not available to them.   
Commonwealth Research is unit of the Commonwealth Bank Group of Companies (The Commonwealth Bank Group).   

This report been prepared without taking account of the objectives, financial situation or needs of any particular individual.  Any individual should, before acting on the 
information in this report, consider the appropriateness of the information, having regard to the individual's objectives, financial situation and needs and, if necessary, seek 
appropriate professional advice. 

We believe that the information in this report is correct and any opinions, conclusions or recommendations are reasonably held or made, based on the information available 
at the time of its compilation, but no warranty is made as to accuracy, reliability or completeness. To the extent permitted by law, the Commonwealth Bank Group does not 
accept liability to any person for loss or damage arising from the use of this report.   Any valuations, projections and forecasts contained in this report are based on a number 
of assumptions and estimates and are subject to contingencies and uncertainties.  The inclusion of any such valuations, projections and forecasts in this report should not be 
regarded as a representation or warranty by or on behalf of the Commonwealth Bank Group or any other person that such valuations, projections and forecasts or their 
underlying assumptions and estimates will be met.   Past performance is not a reliable indicator of future performance.

The Commonwealth Bank Group have effected or may effect transactions for their own account in any investments or related investments referred to in this report, including 
selling to or buy from clients on a principal basis.   The Commonwealth Bank Group may engage in transactions in a manner inconsistent with this research report.   In the 
case of certain products the Bank is or may be the only market maker.   No inducement has been or will be received by the Commonwealth Bank Group or the research 
analyst from the subject of this report or its associates to undertake the research or make the recommendation.    The research staff responsible for this report receive a 
salary and a bonus that is dependent on a number of factors including their performance and the overall financial performance of the Commonwealth Bank Group.    The 
Commonwealth Bank Group provide, or seek to provide, services to the subject of the report and its associates.   

This report is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other 
jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject the Commonwealth Bank Group to any 
registration or licensing requirement within such jurisdiction. All material presented in this report, unless specifically indicated otherwise, is under copyright to the 
Commonwealth Bank Group.  None of the material, nor its content, nor any copy of it, may be altered in any way, transmitted to, copied or distributed to any other party, 
without the prior express written permission of the Commonwealth Bank Group.

Important Information
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