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AIM AND SCOPE

The bursting of the U.S. housing bubble caused the values of subprime mortgage
based securities to plummet, which in turn triggered the 2008 global financial
crisis due to liquidity problems in the financial system. The crisis reached its peak
when Lehman Brothers declared its bankruptcy on 15th of September, 2008. To
avoid the risk of a financial collapse, the U.S. Federal Reserve (Fed) has taken
steps to launch its quantitative easing programme (i.e., creating money and
buying bonds and other financial assets from banks), On 22 of May 2013
Chairman Bernanke signaled the first tapering (The FED would reduce its
purchases beginning in January 2014 )and than the FED announced its second
tapering on 18th of December, 2013



V.

Aim and Scope

Investigate the effects this historical shocks on the volatility of stocks market
and interest rates.

Measure the size and persistence of the shocks.

Analyze volatility spillovers across stock markets and interest rates of
European Countries

Estimate dynamic correlations between stock markets and interest rates

We focus on PIIGS (Portugal, Italy, Ireland, Greece, Spain) countries.



DATA AND VARIABLES

Stocks: Stock Markets Returns
Interest Rates:. Ten Years Bond Rates (%)
Period: 2008 Jan. -2014 April (Daily Data)

Data Source: Bloomberg
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TEN YEARS BOND GRAPHICS FOR PIIGS COUNTRIES
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Domestic credit provided by financial sector (% of GDP)
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STOCK MARKETS RETURNS ( Log-difference)
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PIRICAL METHODOLOGY



VAR-BEKK (Engle and Kroner (1995))

H =CC'+ Au_u A +GH_ G (1)

H:variances-covariances matrix
C:Lower triangular matrix of constants
A: shock spillovers

G:volatility spillovers

WHY BEKK?

|. Variances from BEKK are always positive

Il.  Provides dynamic (conditional) correlations

lIl. Optimal model for the modelling of conditional variances and
covariances (Caporin ve McAleer (2009))



VIRF (Hafner ve Herwartz (2006))

The VIRF is a symmetric function of the shock as opposed to odd function in the
traditional analysis

The VIRF is not a homogeneous function of any degree, in contrast to traditional
linear analysis

The VIRF depends on the history through the volatility state Hg at the time when
the initial shock occurs

No ordering problem in variables since identification of shocks is done through

HY2 =T AYT" (2) 7 e vt
- v
Ft :(7/,[1,7/‘:2,....,]/«) A'[ =d|ag (A’ltlﬂ?t’ """ ﬂ“Kt)
v
g =H™"u, 3) j

Vech(H,)=vech(C)+ Fvech(u,_u;, )+ Bvech(H,,)

V,(&,) =E| vech(H,)|&,,Q, |- E| vech(H,)|Q,

Jordan decomposition rather than Cholesky decomp as in linear analysis

(4) First term: expectation of volatility conditional on an initial shock
and history
Second term: baseline expectation conditional on history only
:I (5) Exp: VAR-BEKK(1,1), itis a 3 dim. Vector where 1st and 3rd
elements represent the reaction of conditional variances of
variables and 2nd element representConditional covariances of
vars to the shock

V,(g,)=F {vech(Hé’zgO gHy'*)—vech(H, )} = FD; (Hy? ® Hy? ) D, vech(s, 551, ) for t=1 (6)

Vi(¢,) =(F+G)  FD; (H3? ® Hy”) D, vech(z, 55— 1)
= (F+G)V,,(g,) fort>2

D: duplication matrix (vech(Z) = Dvech(2)
(7) D+: the Moore-Penrose inverse matrix
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Estimation results for VAR-BEKK-t model - GREECE

-0.000544125*** 0.197990713*** 0.017821632 0.971817351*** -0.009389107 0.99520082

-0.000944928*** 0.174092617*** 0.314361379*** -0.043062478*** 0.944811326 0.98194364

0.000000007 0.98194364

0.97691774
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Correlation of GRSTOCK with GRBOND10
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Correlation of GRSTOCK with GRBOND10
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Estimation results for VAR-BEKK-t model - PORTUGAL

-0.000544125*** 0.197990713*** 0.017821632 0.971817351*** -0.009389107 0.99520082

-0.000944928*** 0.174092617*** 0.314361379*** -0.043062478*** 0.944811326 0.98194364

0.000000007 0.98194364

0.97691774
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Correlation of PSTOCK with PBOND10

DYNAMIC CONDITIONAL CORRELATION (DCC) BETWEEN STOCK AND BOND10Y FOR PORTUGAL
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Estimation results for VAR-BEKK-t model - SPAIN

-0.000544125*** 0.197990713*** 0.017821632 0.971817351*** -0.009389107 0.99520082
-0.000944928*** 0.174092617*** 0.314361379*** -0.043062478*** 0.944811326 0.98194364
0.000000007 0.98194364

0.97691774



VIRF FOR SPAIN
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DYNAMIC CONDITIONAL CORRELATION (DCC) BETWEEN STOCK AND BOND10Y FOR SPAIN
Correlation of SPSTOCK with SPBOND10
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Correlation of SPSTOCK with SPBOND10
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Estimation results for VAR-BEKK-t model - ITALY

-0.000544125*** 0.197990713*** 0.017821632 0.971817351*** -0.009389107 0.99520082

-0.000944928*** 0.174092617*** 0.314361379*** -0.043062478*** 0.944811326 0.98194364

0.000000007 0.98194364

0.97691774
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DYNAMIC CONDITIONAL CORRELATION (DCC) BETWEEN STOCK AND BOND10Y FOR ITALY

Correlation of ITSTOCK with ITBOND10

06 Leh -
g Lehman Tapering 1 11 I Tapering 2
T i J i
4 : n i
] 1l
L2 l ‘ i [
0.0 dl u‘ J : L 1
: il | r Tl 1 ‘ i
no | | ‘
. -
04 - m '
il {
-0.6 Y il
b ]
-0.8 1 I 1
1] il il
_1.0 T T [ T ' | T T J I T T ] T ] I T T I T T I ] T | T T I ] T T l T T T | T T ] l T ' T ] T T l I T T T . T T l J T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Italy - Bond and Stock
40002 (4] —
— o
35002 o N
N ™
30002 N ﬁ
25002 Q (Q\]
To) —
20002
15002
10002
5002
2
e} o0} [e] [ee] ()] (o2} ()] (o2} o o o o — i i i N N N N ™ ™ ™ ™ < < <
o o o o o o o o — i i i i — - — — — - — — - — - — — —
o o o o o (@] o (@] (@] o o o o (@] o (@] o (@] o (@] o o o o o (@] (@]
« S R « « N. R « « S R « « N. R f\! « N. R f\! « « N « « N R
— < N~ o I < N~ o - < N~ o I < N~ o - < N~ o - < N~ o — < N~
o S o = ) S o = o S ) — ) S o = o S ) = o S o = ) S o
N N N N N N N N N N N N N N N N N N N N N N N N N N N

—jtstock




DYNAMIC CONDITIONAL CORRELATION (DCC) BETWEEN STOCK AND BOND10Y FOR ITALY
Correlation of ITSTOCK with ITBOND10
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-0.166***

Estimation results for VAR-BEKK-t model - PIlIGS

Shock Spillovers (A)

-0.045***  -0.018 -0.023**

0.201***  0.006 0.031

-0.077* 0.142***  -0.054*

-0.025 -0.070%**  0,143%**

0.171***  0.168***  0.103***

-0.003
-0.035
-0.036
-0.043*
0.317***

0.985***
0.032**
-0.002
0.020***
-0.085***

Volatility Spillovers (B)

-0.009***  -0.005 -0.002

0.987***  0.024 -0.008

0.026* 0.988***  0.022**

0.015%**  0,023***  (0.991***

-0.069***  -0.090*** -0.032**

0.003
0.035**
0.026
0.010*
0.871***
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GREEK Variance

ITALY Variance

SPAIN Variance

PORTUGAL Variance

VIRF - BOND MARKE

Excluding Lehman shock.......
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GRSTOCK Variance

GRBOND10 Variance

VIRF FOR GREECE
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PSTOCK Variance

PBOND10 Variance

0.500

VIRF FOR PORTUGAL

15 Sept 2008

0.400 -

0.300

0.200

0.100 -

0.000

50 100 150 200 250 300 350 400

0.400

0.300 -

0.200

0.100 -

0.000

50 100 150 200 250 300 350 400 450 50

0.250

22 May 2013

18 Dec 2013

0.200

0.150

0.100 -

0.050 -

0.006

0.004 -

0.002

0.000

50 100 150 200 250 300 350 400

0.000

T T T
50 100 150 200 250 300 350 400 450

4.000

3.000

2.000 -

1.000 -

0.000

0.003

0.002

0.001 -

50 100 150 200 250 300 350 400

0.000

50 100 150 200 250 300 350 400 450 500




S8:53538s8¢
B N
< |c L5
©) . @
2| |2 ]
o — - T0ZC/8T/CT
Y = | .
@) RS
LL [
W.u = =w o el - €T0¢/2c/S
1 o
— = (@)
18I ’
AR
a 5
ANn o ' 'S
PKV m ":l L =
S § I==— g
— m | 0
TR — g O
LLl M | & .m
=y B
Ll m B m -
B L.
~~ T i o0
C S Fie) :
O o O ®©
0% _ o
Z m = o M
o 8 g o
= .
<3 !
- -0
LL m )
Elo
O 9
O 9
i I
> 8
O 1s2)
— m b
m ﬂ llllllllllllm WOON\Q\m
O -
@) m A
Q ; |
M B [
< - {
Z
S
A
T _"
Oy N O O O © O ® © < N O o © < N O
O OMEBlfeerd @ ©Q Q +w oo

¥102°L0°¢C

¥102'v0°¢

¥T102'T0°C

€T02°0T'¢

€T02°L0°¢C

€10Ccv0°¢

€10C'T10°¢

¢10¢'0T'¢

¢102°L0¢

¢T02v0'¢

¢T102'10°¢

TT0C0T'¢

T10C2°L0°¢C

110Cv0°¢C

T10C'10°¢C

0T0C0T'¢

0T0C'L0C

0TO0Cv0'¢C

0T0CT0°¢C

600C°0T°¢

600C°L0°¢C

600C'v0'¢

6002'T0°C

8002°0T'¢

8002°L0°¢

800c¥0'¢

800C'T0°¢C

—plO0y —pstock






SPSTOCK Variance

SPBOND10 Variance

1.250

VIRF FOR SPAIN

15 Sept 2008

22 May 2013

18 Dec 2013

1.000 -

0.750

0.500 -

0.250 -

0.000

0.000 -

0.000

0.000 —

0.060

0.040

0.020

0.000

100

200

300

400

500

600

700 800

900

1000

0.000

100

200

300 400

500

600

700

800

900

1000

0.000

100 200 300 400 500 600 700 800 900 1000

0.125

0.100

0.075 4

0.050 +

0.025 +

0.000

0.001

0.001 -

0.001 -

0.000 -

0.125

0.100 +

0.075 4

0.050 +

0.025 +

100

200

300

400

500

600

700 800

900

1000

0.000

100

200

300 400

500

600

700

800

900

1000

0.000

100 200 300 400 500 600 700 800 900 1000




DYNAMIC CONDITIONAL CORRELATION (DCC) BETWEEN STOCK AND BOND10Y FOR SPAIN
Correlation of SPSTOCK with SPBOND10
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ITSTOCK Variance

ITBOND10 Variance
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Effects of the shocks on volatility (Size)
All PIIGS (STOCK)

i Stock?

Lehmanf TaperingA [ Tapering2[
Greecel 0.1192 0.0270 0.02660
[taly? 0.3970 0.01960 0.03660
Spainf? 0.7480 0.001470 0.0516P
[relandl 0.150 0.00208 0.0050P

Portugal® 0.2650 0.00660 0.008370




Effects of the shocks on volatility (Persistence)
All PIIGS (STOCK)

Stocksl

- Lehmanf Tapering@[ Tapering2[
Greecel 113p 13660 10890
[taly® 2530 930E 7620
Spainf 221P 7140 650P
[relandp 3030 7230 8560
Portugall! 2450 356F 399E




Effects of the shocks on volatility (Size)
PlIGS/Ireland (BOND)

TaperingAL Tapering[20]
Greecell 0.5780 0.0580
[taly 0.02370 0.01940
Spain 0.00840 0.02910
PortugalP 0.04360 0.0020F




Effects of the shocks on volatility (Persistence)
PlIGS/Ireland (STOCK)

Stocks0
Tapering@A [

Lehmanf[ Tapering20

Greecel 113 13660 10890
[talyP! 2530 930F 7620
Spainf 2210 7140 6500
Ireland@ 3030 7230 8560
Portugal® 2450 3560 399@




Conclusion

-There Is a significant volatility spillovers between financial markets In
all PIIGS countries

- Lehman bankruptcy seems to have a more significant impact than
tapering on financial markets in PIIGS, both in terms of size and
persistence.
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