










































































The slope of the yield curve has been found to have indicator properties for
both inflation (Mishkin (1990)) and growth (Estrella and Hardouvelis (1991)).

Table O: Significance Levels for F-Tests of exclusion of macro volatility
measures from a twelfth order VAR

4 'G C#@ G +2G

=.1G 3 B4FG ##6G +* 6G $/£ o0+

RPI ( 97.0 86.2 87.0 91.3 50.0 87.3 19.0

RPI (

(r+1 (+12) 54.8 21.0 81.7 74.9 14.5 00~ 316

RPI s ~< 4.1 69.1 53.9 718 12.8 474 95.8

RPI s ( . .

(r+1 (+12) 18.2 0.0 77.8 229 0.0 0.0 843
(& ( 0.0 12.6 00" 00" 233 24.8 69.5
# " ( & (

(t+1  (+12) 00" 29 249 375 51.3 0.0" 459
L (% (832 49 1.8 1.1 6.0 1.3 65.7
L (% (

(r+1 (+12) 8.4 79.8 00" 0.0~ 13.1 263 17.2

48 00"

As Table O shows, measures of macroeconomic volatility seem, in general, to
have a strong link with asset price volatility with the notable exception of
foreign exchange market volatility. Certainly these results are consistent with
the peak in asset price volatility in the late 1970s being linked to high inflation
and output volatility. Interestingly, the level of inflation seems to have a
weaker link to asset price volatility than inflation volatility. However, as Joyce
(1995) and others have shown, there is a strong link between the level of
inflation and its variability, this suggesting that measures that lead to lower
inflation should also lead to lower asset price volatility.

Macroeconomic imbalance

At times of serious macroeconomic imbalance it seems likely that asset price
volatility will be higher as investors assess the likelihood of a major correction
to cure that imbalance. We looked at two sources of imbalance; the current
account and the fiscal balance. Unfortunately, we were not able to find
consistent monthly measures of these variables over the whole period (though
monthly current balance figures were available back to 1963) and so we used
linear interpolation for periods when only the quarterly data were available.
We also used a linear interpolation of quarterly GDP to scale these balances
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Table P: Significance Levels for F-Tests of exclusion of macro imbalance
variables from a 12th order VAR

Variable Excluded Equation for:
Stocks Treasury Bills Bonds $/£ Spot
46-95 72-95 46-95 72-95 46-95 72-95 46-95 72-95
Current balance 88.0 43.2 82.7 53.1 40.2 46.1 - 8.5
Fiscal balance 71.6 8.4 81.0 6.4 58.2 22 - 86.2

It seems that these balances have, at best, a weak relationship with asset price
volatility. As might be expected the size of the fiscal balance does seem to help
predict bond volatility, though only in the post Bretton Woods period. The
current account balance on the other hand does not have a strong relationship
with any of the measures of volatility though its relationship with foreign
exchange volatility is significant at the 10% level.

Macroeconomic Policy Regimes

The United Kingdom has had a number of different policy regimes over the
last 50 years, some of which have involved direct measures to reduce foreign
exchange volatility. An important aspect of such regimes is the extent to which
they reduce volatility in one asset price simply to increase it in another.
Table Q shows a simple test of different policy regimes based on the
significance of dummy variables that cover different regimes in our VAR.

Table Q: T-Tests of inclusion of policy regime dummies in a twelfth order
VAR

Dummy For Equation For

Stocks Treasury Bills Bonds $/£ Spot
Bretton Woods -1.5 -1.6 038 247
M3 targeting -1.0 24" -0.4 0.7
ERM -1.5 p) i =14l 0.7

These results seem to indicate a marked difference in the performance of
Bretton Woods and the other regimes tested. Bretton Woods was associated
with a significant reduction in exchange rate volatility without increasing the
volatility of other assets (indeed there was a reduction in equity and weasury
bill volatility though it is not significant). M3 targeting and the ERM, on the
other hand, simply led to an increase in short-term interest rate volatility. Note
that, although ERM did not lead to a decrease in sterling/dollar exchange rate
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volatility, it did presumably lead to a reduction in volatility against other ERM
members.

Company sector performance

A number of studies (eg Fama and French (1988)) have found that dividend
yields have the ability to predict future equity returns, also Keim and
Stambaugh (1986) show that credit spreads have some forecasting power as
well. We investigated the role of this variable for predicting future volatility.
The measure of credit spreads used was the difference between treasury bill
yields and bank bill yields and so is not directly caused by corporate credit risk,
it should, however, be related.

Black (1976) shows that financial leverage also predicts stock market volatility
(clearly a firm with a larger debt to equity ratio will show greater equity price
volatility for a given change in the value of the firm’s assets) , but unfortunately
we were unable to find such data for the United Kingdom so we looked at an
alternative variable - company sector financial surplus (as a proportion of GDP)
- instead.

Table R: Significance Levels for F-Tests of exclusion of company
performance variables from a twelfth order VAR

Variable Excluded Equation for:
Stocks Treasury Bills Bonds $/£ Spot
_46-95 72-95  46-95 72-95 46-95 72-95 46-95 72-95
Dividend yield 66.1 Dk 28.1 48.2 116 00 B 59.2
Credit spread 12.7 374 16.2 68.0 356 341 - 32:2
Company sector
Financial surplus  12.6 60.0 69.6 38.2 17.8 107 98.2 Sils2

Table R indicates that, of the company performance variables, only dividend
yields have a significant ability to predict volatility.
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Financial Innovation and Regulation

It is often argued that financial volatility is due either to excess speculation in
general or derivatives markets in particular. We have tested for the effect of
both the introduction of various derivatives contracts and the impact of various
market liberalisation/restriction measures.

Table S: T-Tests of inclusion of financial structure dummies in a twelfth
order VAR

Dummy For Equation For

Stocks Treasury Bills Bonds $/£ Spot
Exchange Controls -0.1 -1.3 -1.2 -1.5
Competition and Credit 1.4 -0.3 1.0 5
Control
Big Bang -1.6 0.9 -0.2 -0.9
Introduction of derivatives
Equity option and future -0.2 - -
Short sterling future - 0.3 - -
Short sterling option - -0.2 - -
Long gilt future - - 2.3 -
Long gilt option - - 0.4 -

The results of Table S show that financial innovation and regulation seem to
have had no significant impact on asset price volatility with the possible
exception of the introduction of the long gilt future that may have reduced bond
market volatility. Although the result that the introduction of derivatives
contracts is associated with lower volatility has been found in some other
studies (for example Robinson (1993)) it has been argued that this does not
necessarily represent a causal relationship. Overall, however, it seems that
macroeconomic volatility is the most important determinant of asset price
volatility.

V. Consequences of Asset price volatility

Presumably, the main reason why policy-makers are interested in financial
market volatility is that they believe that it can adversely effect real economic
activity (though Froot and Perold (1990) suggest that higher volatility may be
an indication of greater informational efficiency). There is, however, little
evidence of any link between asset price volatility and real activity (see for
example Kupiec (1991)). This section looks at some simple tests of the
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influence of asset price volatility on real variables. In particular, we focus on
the influence of volatility on the level of investment and saving in the economy.

To begin with we again estimated simple VARs of asset price volatility one for
consumer confidence (the Gallup measure) and one for capital issuance. The
results are summarised in Table T:

Table T: Significance levels for the exclusion of volatility measures from
VARs of Consumer Confidence and Capital Issues

Test For Exclusion Of: Consumer Confidence Net Capital Issues
Jan 1974 - June 1995 Jan 1980 - Aug 1992

Stocks 90.6 28.2

Treasury Bills 82.1 -

Bonds 324

$/£ Spot 1 37.0

Table T indicates that asset price volatility seems to have no influence on these
variables in these simple equations.

As well as these simple tests we re-estimated the Bank of England model
equations for aggregate investment and consumption including four lags of
quarterly versions of our volatility measures and again tested for exclusion of
these variables. The equations have the following form.
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Consumption

Ac—00088+ Ag_, —023 ean +016 A ipdi , — 02 Arpdi,_, +025 Arm+
013 Arm_, — 02517, + durmmies

C = log real consumers’ expenditure
ecm = error correction term of the form:
ecrn=c — rpdi — (163 +035(rm — rpdi) + 0.043(k — rpdi) + 0.028nea)
rpdi = log real personal disposable income
rm = log real divisia money supply
rr = real interest rate
k = log capital stock
nea = net external assets as a proportion of GDP
Investment

Aifk = 000053 —0.000028rcc, _; + 0014 Agdp+ Q013 Agdp, , - 00633k, +dummies

1 = investment
k  =capital stock
rcc = real cost of capital

Table U: Significance levels for the exclusion of volatility measures from
Bank of England model equations for Investment and Consumption

Test For Exclusion Of: Consumption Investment
Mar 1977 - Jan 1995 Jan 1976 - Feb 1995

Stocks 12.6 38.1

Treasury Bills 94.0 94.0

Bonds 344 91.1

$/£ Spot 22 5.2

Once again there seems to be no significant influence of asset price volatility on
consumption or investment. One variable, exchange rate volatility, is
significant at the 10% level in the investment equation but it is hard to say if
this is a genuine effect or simply a coincidence. Overall it seems that, in the
simple tests undertaken here, asset price volatility does not significantly
influence real economic variables.
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VI. Conclusion

Contrary to popular belief, asset price volatility in the United Kingdom has
been on a steadily declining trend since the late seventies, though it is still
higher than in the Bretton Woods period. It is also the case that, although
volatility is persistent (but mean reverting) within a market, the extent to which
it is transferred between markets is limited. The evidence presented here
suggests that the recent declining trend is related to falling real and nominal
macroeconomic volatility. Our results suggest that little else seems to be
important in predicting asset price volatility and, in particular, direct policy
measures to restrict or liberalise financial markets seem not to have influenced
asset price volatility at all.

As far as policy regimes that target one or other financial variable are
concerned, it seems that there has been a change in market reaction since
Bretton Woods. In Bretton Woods, targeting and stabilising the exchange rate
was associated with lower volatility in all asset prices. ERM and M3 targeting,
however, reduced volatility in one variable simply to increase it in another
(short-term interest rates).

In common with many other studies, we do not find that financial market
volatility significantly influences macroeconomic performance, though like the
rest of our investigation, our testing suffers from the lack of a fully specified
model of how volatility might influence performance and reliance on a number
of maintained hypotheses. Overall, our results are simply indicative of the sort
of relationships that might occur between asset price volatility and other
variables. A fuller description of these relationships needs a greater
understanding of the nature of asset price volatility in order to explain the
stylised facts uncovered here.
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Appendix
A: Equities

Daily observations were obtained on the FT-30 share price index for the
50-year period January 1945 to August 1995. The daily return series, r;, was
calculated for successive closing prices, P; as follows:

r.=In(P)-In(P_,) (A.1)

{

End of month prices were taken from the daily price series, P;, to form a
monthly series, P,. A monthly returns series, R, was then calculated via the
analogous condition to (A.1):

R, =1n(P)-1n(P_,) (A2)

t

Logs are used instead of percentage price changes to ensure that, if prices are
lognormally distributed, the returns series are normally distributed. The
monthly series, R,, can also be written as the sum of N, daily series, thereby
satisfying equation (A.2).

(Source: Financial Times)

B: Bonds

Daily observations on the UK gilt market were obtained for a series of ten-year
stocks over the period January 1980 to August 1995. From 1985 to 1995 the
data were derived from gilts identified as benchmark stocks. Prior to that date
gilts were chosen which were trading closest to par and had a large amount
outstanding. Observations for each year were obtained for the following
stocks:




Table A.1: Summary of Benchmark Gilts 1980-1995

Year Coupon Type Maturity Year Coupon Type Maturity
1980 13% Treasury 1990 1988 P4 %o Treasury 1998
1981 13% Treasury 1990 1989 12% % Exchcquer 1999
1982 1324 % Exchequer 1992 1990 9% Conversion 2000
1983 12%2 % Treasury 1993 1991 10 % Trcasury 2001
1984 122 % Exchequer 1994 1992 9% % Trcasury 2002
1985 12% Trcasury 1995 1993 8% Treasury 2003
1986 12 % Treasury 1995 1994 6% % Treasury 2004
1987 8% % Treasury 1997 1995 8% % Treasury 2005

Holding period returns were calculated using equation (A.1) for successive
daily closing prices, P, Over the longer sample period, January 1945 to

August 1995, closing price data were unavailable. Monthly observations of
ten-year par yields, y,(lzo) were obtained and a holding period returns series

was constructed using the following approximation:

(120) (120) 120 ‘|
1 Y Sy ¥ -k
R =— y;120) +( -1 ! )( ! )J (A.3)

12 =Kk

t

where 1=1/(1+y"2712). Originally developed by Shiller, Campbell and
Schoenholtz (1983), this approximation has been shown by Campbell (1986) to
provide a good approximation in the United States and by Hall and Miles
(1992) in the United Kingdom.

(Source: Bank of England)

C: Exchange Rates

Daily observations for the dollar/sterling spot exchange rate, S;, were obtained
over the sample period January 1972 to August 1995. The daily returns series,
ri, was calculated as the difference between successive log spot rates, s;, as
follows:

Vi =Sy el (A4)
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Monthly data were obtained over the full sample period, January 1945 to
August 1995. Denoting the log end of month spot rate by s,, monthly returns
were calculated as follows:

R, =8, — 5 (A.5)

Values for r; and R, represent the depreciation in the dollar over successive
days, i-1 to i, and months, ¢-1 to ¢, respectively. Note that this measure ignores
any returnes earned in the foreign currency and is therefore not a time holding
period return.

(Source: Bank of England)

D: Treasury Bills

Daily observations on three-month treasury bill yields were collected over the
period January 1979 to August 1995. The daily price series, P;, was calculated

from daily yields, y,@) as follows:

P =_&_ (A.6)
i (1 + s y'_(s))

A daily returns series, r;, was then constructed for successive daily prices using
equation (A.1). Monthly data for three-month treasury bills were obtained over
the full sample period, January 1945 to August 1995, as discount rates, d; . End
of month prices, P,, were then calculated as follows:

P = 100(1—%’—) (A.7)

The monthly holding period returns series, R,, was then constructed for
successive month-end prices using equation (A.2).

(Source: Bank of England)




E: Macroeconomic Data
RPI Inflation - Monthly index (Source: Central Statistical Office (CSO))
Output - Industrial Production (Source: CSO)

Yield Curve Slope - Bond yield minus treasury bill yield (Source: as above)

F: Macro Imbalance Series

Current Balance - Current account of the balance of payments divided by
nominal GDP. Quarterly GDP series interpolated to monthly (Source: CSO)

Fiscal Balance - General Government financial balance divided by nominal
GDP. Quarterly GDP series interpolated to monthly (Source: CSO)
G: Company Sector Performance Series

Dividend Yield - Yield on FT-30 index monthly series constructed from annual
dividends before 1963. (Source: Financial Times)

Credit Spread - three month bank bill minus treasury bill rate (Source: Capie
and Webber, 1985)

Company Sector financial surplus - Industrial and Commercial companies
surplus divided by nominal GDP (Source: CSO)
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Figure 1: Monthly Holding Period Returns
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Notes: Figures along the y-axis refer to monthly holding period returns expressed at a monthly
rate. Annualised rates are found by scaling these figures by 12. The x-axis runs from February
1945 to August 1995.




Figure 2: Daily Holding Period Returns
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Notes: Figures along the y-axis refer to daily holding period retumns expressed at a monthly rate.
Annualised rates are found by scaling these figures by the average number of trading days in the
year, approximately 252. The x-axis runs from February 1945 to August 1995 for the stocks
series, from January 1979 for the treasury bill series, from January 1980 for the bonds series and
from January 1972 for the dollar/sterling exchange rate.
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Figure 3: Estimated Historical Volatilities
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Notes: Figures along the y-axis refer to estimates of monthly volatility expressed at a monthly rate.
Observations along the x-axis run from February 1946 to August 1995.



Figure 4: Estimated Conditional Volatilities With Seasonal
Dummies
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Observations along the x-axis run from February 1947 to August 1995.
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Figure 5: Estimated Conditional Volatilities Without Seasonal
Dummies
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Figure 6: Estimated Conditional Volatilities From Univariate
GARCH Models
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Notes: Results derived from a GARCH(1,1) model. The mean equation in each case was a twelfth
order autoregression with seasonal dummies and dummies for extreme outliers.
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Figure 7: Impulse Response Functions
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