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Introduction

What we do

@ The stock market is a key element in the transmission
mechanism of monetary policy to the real economy

@ The degree of comovement between sector-specific asset
returns may vary significantly over time

@ What is the role that sectoral comovement plays in the
propagation of monetary policy shocks on the stock
market?

@ We study the effect of monetary policy shocks on stock
returns in periods:

o (i) when industries tend to move together.
o (ii) when industries follow more idiosyncratic dynamics.
@ Important implications: this information would allow policy

makers to identify circumstances in which MP decisions are
the most potent on financial markets.



Introduction

Outline

© High Frequency Analysis (Two steps)
e Connectedness Index
e Event study

@ Low Frequency Analysis (One step)

e Nonlinear FAVAR
e Impulse response analysis

@ Conclusions



High-frequency effects

30-industry Fama-French portfolio data

Abbreviation Industry definition
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High-frequency effects

Stock Market Connectedness

@ Industry stock returns are subject to complex interactions over
time

@ We estimate an index of “connectedness” by relying on a VAR
at a daily frequency using the returns of the 30 industries
portfolio from Fama-French:

o We follow the line of Korobilis and Yilmaz (2016) where
time-variation in the parameters of the VAR is approximated
by forgetting factors

@ The TVP-VAR can be represented as
Yt = Prxe + €t,

Bt = Be—1 + N,
where €t ~ N(O, Qt)



High-frequency effects

Daily Connectedness Index
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@ Stock market connectedness experiences significant changes
over time

@ It tends to pick up during stock market turmoils (October
1987, October 2008)



High-frequency effects

Event study - regressions

@ Monetary policy surprises can be calculated using the 30 days
Federal Funds Futures (Bernanke and Kuttner (2005))

: D
Al = 5=—(fma — fmd-1)-

@ The expected component of the rate change is
Ai° = Ai— A,

@ The effects of monetary policy on industry-specific stock
returns (sp;) are obtained from

spi = o+ BEAIE + BUAIL + €.



High-frequency effects

Event study — What role for connectedness?

@ Are strongly interconnected systems more prone to the
propagation of monetary policy shocks?

@ We include information about connectedness in the regression:
spl = o+ BEAIE 4+ BUAIL + BEAC: + BUACAIY + e

@ The term AC; denotes the daily change in total connectedness
on days of U.S. monetary policy announcements.

@ The interaction term AC;Ai} captures the extent to which
the effects of monetary policy surprises vary with different
degrees of stock market connectedness.



High-frequency effects

Monetary policy surprises, the stock market, and

connectedness

Bu Bcu F-test Differential in
stock returns

AUTOS -1.873 -12.576*** 13.454  -2.365
(1.163)  (1.407)

BUSEQ -2.335 -26.082%%* 35541  -4.905
(2.208)  (2.890)

FABPR -2.972%%* _12936*** 20338  -2.433
(0.929)  (1.262)

FIN 2.114%  -8.161*** 53897 -1.535
(1.126)  (1.639)

SP500 -3.405%** _9720%** 21710  -1.828

(0.804)  (2.031)

Notes: Standard errors are in parenthesis. The F-test is a joint test for no effect of the monetary policy surprise
(i.e., (BY, BY) = (0,0)). The 5 percent critical value for an F distribution with 2 and 121 degrees of freedom is
given by 3.07. The differential in stock returns column measures how much more a given industry reacts to
monetary policy surprises when the change in total connectedness is in the 75th percentile compared with a
situation where connectedness is in the 25th percentile (i.e. less connectedness).



High-frequency effects

Summary High Frequency Analysis

@ The interaction term is negative for nearly all industries,
suggesting that an increase in connectedness is associated
with more negative responses of industry level stock returns to
monetary policy surprises.

@ The differential in stock returns column between high and low
connectedness indicates that stronger connectedness leads to
a more negative response of stock returns.



Low-frequency effects

The Model (Non-linear FAVAR)

@ It assesses shocks propagation, accounting for comovement:

[;z] B {/\IY /\%HE]#{QF] [e(:F]NN(O,Q)

:t = ®s(L) ?:1 + ut; : ut; ~ N(0,%sy)
: -1 L

u



Low-frequency effects

The Model (Non-linear FAVAR)

@ It assesses shocks propagation, accounting for comovement:

[;z] B {/\IY /\%HE]#{QF] [e(:F]NN(O,Q)

Yt Yt—l UY :| |: UY :|
= q) * L —|— t y ¢ ~ N O,Z *
[Ft] st(){,_—tl] [Uf |~ o Es)

@ The dynamics of the factor loadings are given by
F F
NS = (Mosio Mg ANswe )y Aisie = Ao+ AL1Sie



Low-frequency effects

The Model (Non-linear FAVAR)

@ It assesses shocks propagation, accounting for comovement:

[;z] B {/\IY /\%HE]#{QF] [e(:F]NN(O,Q)

i) ool ] L] rore
@ The dynamics of the factor loadings are given by
NS, = (Misio Ao, ANsy ) Aisie = Ao+ AL1Sie
@ The dynamics of the VAR equation are given by
Ps: = Po(l—5f)+ PSS, Tsr=%o(1—5;)+ 15,



Low-frequency effects

The Model (Non-linear FAVAR)

@ It assesses shocks propagation, accounting for comovement:

Yl = IY OF v + OF ) OF ~ N(0,%)
o) = Lo llR ]l L]
6] - o 2] (5] [5]-ose

@ The dynamics of the factor loadings are given by
NG, = (M5 Ao sy Asy, )y Aisie = Ao+ AT1Sie
@ The dynamics of the VAR equation are given by
CDSQ‘ = ®o(1-5;)+ P15], 25;220(1 —S5/)+X1S5;

@ Each state variable S;; follows the dynamics of a two-state
Markov chain with constant transition probability, and

1 N
5;:H<N;5,-,t>c>/



Low-frequency effects

@ The sample size extends from January 1960 to December
2014

@ The vector Y; includes: Industrial Production, CPI inflation,
Commodity price index, Dividends, Effective feds funds rate
(we use the Wu and Xia (2015) shadow interest rate from
January 2009 onwards)

@ The vector X; collects the 30 industry-specific equity returns
from the Fama-French database (we extract one factor for
ease of interpretation)

@ We use a recursive identification scheme (same ordering as in
Gali and Gambetti (2015))



Low-frequency effects

Factor extracted from the 30 industry portfolio
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@ The estimated factor exhibits a correlation of 0.7 with the
returns form the S&P500

@ Hence, it can be interpreted as an indicator of the overall
performance of the US stock market



Low-frequency effects

Time-varying factor loadings for selected industries
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Low-frequency effects

Changes in comovement across industry stock returns
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@ The figure plots the latent variable that measure the overall
degree of comovement across industries, S;.

@ Most of industries experienced a declined in comovement
around the early 2000s.



Low-frequency effects

Impulse Responses

o Effect of monetary policy shocks on stock returns during:

Low-Comovement Regime High-Comovement Regime
0.05 0.05

0.1}

-0.15 -0.15
1 2 3 4 5 6 1 2 3 4 5 6

@ In the high-comovement regime, responses of stock returns
are amplified compared with responses in the low-comovement
regime

@ This finding lines up well with the results from the event study



Low-frequency effects

Network of industry-specific stock returns

@ The model allows to characterize the interactions among

industries:
(1) L= () )?
q;; = 1- T Zl <5i,t - Sj,t) (1)
t=

@ If industries i and j are highly interconnected, they should
experience similar degrees of comovement with the factor:

gij =1

@ All relationships are collected in an adjacency matrix (network)

0 di2 13 - dim
@1 0 @3 - $@m
Q=| B1 @2 0 - @Gm (2)

dma1 d9dm2 dm3 - 0



Low-frequency effects

Network of industry-specific stock returns

@ The network has a core-periphery structure, with a dense core
and a sparse periphery

TELCM

Bilateral relations with g; ; > 0.5



Low-frequency effects

Centrality of network of industry-specific stock returns

@ We quantify the interconnection of a given industry by
computing its corresponding closeness centrality

0.16

012

o1

FabP
Carr
Cnstr
Paper
h
ElcEq
Other
0




Conclusions

Conclusions

@ The effect of monetary policy shocks on the stock market is
amplified (about twice) when industries exhibit a higher
degree of comovement

@ There is a set of key industries acting as main conduits in the

propagation of monetary policy shocks throughout the stock
market

@ We propose an econometric framework that allows us to:

@ Identify periods in which monetary policy decisions could be
the most potent on the stock market

@ Provide a detailed characterization of the connectedness of
industry-specific stock markets



Time-varying Centrality of Indu

Conclusions

e Financial Industry
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Conclusions

Time-varying Centrality of Indu

o Oil Industry
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Conclusions

Time-varying Centrality of Indus

o Telecommunications Industry
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Conclusions

Time-varying Centrality of Indu

o Steel Industry
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Appendix

Details on the large TVP-VAR

@ The TVP-VAR can be represented as
Vi = Bexe + €1,
Bt = Br-1 + €,
where n: ~ N(0, Q).
@ Initial conditions for the model are given by
Bo ~ N(mg, Co), Lo ~ iW(So, no)
@ Time t priors are given by
Bt|De—1 ~ N(mt\t—la Ct|t—1)
Y¢|Deq ~ iW(St|t—17 NMyje—1
where Mijg—1 = M1, Ct\tfl = %Ct—lv St|t71 =51, and
Nije—1 = Ine_1

@ Variance discounting/forgetting factors (approximations), A,
§ €(0,1]



Appendix

From variance decompositions to Connectedness index

Variance Decomposition / Connectedness Table

X1 X2 XN From others
H H H H
x1 dfl dy} din 21 91
H H H H
X2 dy d3 don 217'52 d2j
H H H H
XN dH di, . dfiy 2_j#n AN
H H H
To others Zi;ﬁl dji Zi;& dp - Zi;fﬁN diy _

“From” connectedness: ZJ’\Ll i dé."
=1,

“To" connectedness: Z,N:1 i dij."
“Net" connectedness: “To" connectedness - “From” connectedness

w " 1 N H
Total” connectedness: W Ei,j:l,i;éj dij



Appendix

From variance decompositions to Connectedness index

Variance Decomposition / Connectedness Table

X1 X2 XN From others
H H H H
X1 d11 d12 le Zﬁél dlj
H H H H
X2 dy1 d3) N 2#2 d2j
H H H H
XN dh, dif, . dily 2_j#n AN
H H H
To others Zi;ﬁl diy Zi;& dip - Zi;fﬁN diy _

“From” connectedness: ZJ’\Ll i dé."
=1,

“To" connectedness: Z,N:1 i dij."
“Net" connectedness: “To" connectedness - “From” connectedness

w " 1 N H
Total” connectedness: W Ei,j:l,i;éj dij



Appendix

Multi-State Markov-Switching FAVAR (MS2-FAVAR)

The MS2-FAVAR can be represented in a state-space form:
Zy = Hs Wi+ v, vt~ N(0,0)
Wy = Gop+ GWi_1+ ue,  ur ~ N(0,X),
The measurement equation can be alternatively expressed as
Zi=(Ho(1-/®S5)+H o ®S5}))o W + v,
where Z; = (Ye, Xi), We = (Y, Ft)', ve = (0,ef), S = (0,S;)

0 0
(/o] 5 (/o] 5
0 0
Ho=| A1 - A, )\}ZO Hi=1 Ay A, (A£0+A£1)
/\Zl e )‘g/,n A2.0 )\3/,1 e )‘Zn (A2 +A31)
L )\);,1 )‘%,n )‘51,0 i L A%,l )‘%,n ()\57,0 +)\Z,1) i
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