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Abstract

Vector autoregressive (VAR) models in high dimension suffer from noisy estimates, unstable predictions
and hard interpretation. Consequently, the sparse vector autoregressive (sVAR) model, which forces many
small coefficients in VAR to exactly zero, has been suggested and proven effective for the modeling of
high dimensional time series data. This paper studies coupling measures to select non-zero coefficients in
sVAR. The basic idea based on the simulation study reveals that removing the effect of other variables
greatly improves the performance of coupling measures. sVAR model coefficients are asymmetric; therefore,
asymmetric coupling measures such as Granger causality improve computational costs. We propose two
asymmetric coupling measures, filtered-cross-correlation and filtered-Granger-causality, based on the filtered
residuals series. Our proposed coupling measures are proven adequate for heavy-tailed and high order sVAR
models in the simulation study.
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2. 9|9} YD |22l 22 (sVAR)
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T=200, Normal, d=10

Coefficient Matrix PSC Correlation
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Figure 3.1. The top left matrix represents the true coeffieint matrix. Estimated proportion on non-zero coefficients
for sVAR(1; 6) based on 500 replications.

Table 3.1. MSP for sVAR(1;6) model (3.1)

AHET PSC correaltion CC PC Granger-causality
MSP 0.1254 0.2667 0.1514 0.2674 0.1278

d)

o} thHzE A A D] A9 Al7tel] w2 AF#4] (temporal dependence) ¥ 7+ ol g} th2 W4=0bo] A3
= (interdependence) EA5}7] wZo] PSCQ] 37 AEE g Y] "ol vz M-S a3
AAG ZAE o]&sto] JAAAE SE3H] $2 Aee Ut 2oz HAth TAdA A
o] BAfol® 2 4es Bidetl 74 (2.2)004] AHE o] AR} h Abojol AT ATkl wE
/4 (temporal dependence)ol] st EF-E EFo| nejste] A A3 AANF7] WlE o2 KT
SHAEE, PSCY] 7 I vt/ w2l vl E8AQ i A8 TS A5 + Aok A 239 A
S8 A1(5,3) = 60|31 A1(3,5) = —.322 B3 (3.1)2 o] F Algol s AZ3BA 7 A2 AF
S0} sict. o34

=

ox X oZ:

r

:% J_Eﬂs}x] ore TfA AFBALE (5,3) D (3,5) F XA BF 00] ofd W
S= AEE 3 WE PSCE A% 1 ARSI AR Robde B 5 Uk GeA BA4L T
e ZE BN U FE ASE HYT BAT 4 Ach A BIURE EOE VAR BN FE
AE5S Hol: AZY 2 Yux] BisESe] a9E Ad3] AAS e PH A2E vgos A
S 1A G E5YS &5 A

i AHEY dWAS thAF AALOAA 6, A Akme] 2 ALl R UM A fe) 23S AT
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22X 7)€ SAFEY ZEsHA FREE S YEFAES K] I tiAFoE A8 FAo] &
ZH A ME A8 8 F A7 A Ak BEE A2 tE & RE 2dEY 43
AL A"EE F A Y, Y, 25 UHR A4 A8 G398 A AT 4 (2.1)00A Aes b
B {ewi}, {er;} 5 0183 E=0]7]0f $2 oS BOIAW, (i,5)9 (4,9), i # 7 A5 BE 3|
HAAQ FAZFE AAS Fo2 dnd oz v dE 71X+ VAR BEgA = 8283 X9 H
F7HA 28 = QU uehA B = e AE8AEE E017] F8A FAEEHA 2AFEAE A
A& A ot 84S BAY Ad SEE tha3 Zo] AlQtsith
4.1. ZEHE FRo] v18te & 2l 22120 (Filtered-Cross-Correlation; FCC)
FE ~dEY dAAGE o8 S5 UL FEof HETAGAA A7A 51‘:]' wEbA] ok
FAcE] W A A AR AAAYTE o] fste] W4 AHE A "Hrtd 1 FeS IA 2o
=7 FOoHME thHAGS AAT & A& Aot FAFSR V8 Y ;Y =A% /BLL AL T3t
71 9181A Yy, —ii el A aAE A ASI] dofR JA;
€i = Yii— Z D}Dfit}/t—h,—ij
h=—oc0

ﬁj(h) = Cov(€tth,is €t,5)

_ (R
%‘ez‘(h)ﬁ’;‘j(h)
© 2 AYsity. wAFABA pf;(h)E AR hell ESIRE WG AEo)] 2ol FCC A%

FCC := sup lp5; ()]

o= Bo@rt FCC SAZe] e $4¢ LALDRAE BRaAARAE Fo) FAFOZH vl
< ZheksiA Ak 4 9o,

3749 B uge] Wz 24 AV AN FL A YA ALE i) Ao A5 0|99

Agol et ABBAS AABIY O FL AZY Z27H 2 5 92 Anugth weby 245 3

FEAE T3] F3 Lol AR WE {er), fers}oll A AR THAA ARBAES A5 o]
FGC2} Ao 8th 5 Yoo, 9 Vit

o?(eilU) < 0*(erilU = €1-nyy), i # ]
o] AH3stA AlAF hell tisiAl ZE|RFE ZQA AFAA T AHsch A QAFAA 2} v A
2 % 2AIEE ol g3lo] VAR(h)E A%E F
€ =ao0+a1ei—15+ -+ ane—n; +biec—1;+ -+ bper_n; + €

AFA Ho by = by = - = by, = 00] T F-31% BARE FGCS) 474 BE2 ALgaTh A%
£ WUe BRe DA ABANA AER AolH A3 (23)7 SHEAAE BAME]
oeA] AL ARl Aol 196/y ek Aol A8 hE ALBET)
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Table 5.1. MSP for sVAR(1;3) model (5.1)

FEEE PSC Granger-causality FCC FGC
MSP 0.0714 0.0667 0.0021 0.0055
5. POJAI
2 =gold Ade BEYH AEY S5 A5 S Lolus) AaA thee) 2APe it
2] 2o] Al AF} 27t Ake e FE IAE o83 AEH SEE0] f F2 85 Y ¢
T AARTE B =RoAE AT =R IRE A AUFeR 23317 olHe F 7] A9, A
WAE FEHE ReE AL ool 4g AHBT T, F WAL sVAR(2) RRL AE3H i, 53
Mo AR BERG T4 9ol theAA T A0kE 2 oF wE B}
5.1. @olAls 1
RlAF 1o E g AFRERT O Fee oS AAE ARES soln 54 (32)2 ol
BAF FRA BE 2.5 WEE U R0 AA4E HolEE 8 RE 29 ER 934, 23
A AFAA L} A FCC, FGCY A vasitt RoAd B3P X7t 10]3L 00] obd A7t
A 7191 sVAR(1;3) Rgo =z
X 0 000O0OO Xeo11 Zta
Xi,2 0 0000O0O Xi-1.2 Zt,2
X3 _ 0 00.700 Xi_13 n Zi3 7 (5.1)
Xia -300000 Xi 1,4 Zi.4
X5 0 000O0OO Xio15 Zis
Xi6 0 40000 Xi-16 Zi6
olxwlold ME| (Zy1,...,Zu6) = o] 00] 4] (3.2)8 EA-ZEA g Y o4 § = 58 A
765] ohi e t-F3xolth. thiF -2 X5 o83 olfr= 7k A<s FCC, FGC7F AL 2|7t FEl2
BHoAE FFo] FHoldd HoF7] figo|tt. AU AT A5 HstA] = AT sVAR(1;3)

A

o
B2 (5.1)1A thi=F AEEE 08T 4704 = FCC, FGC7t PSCu 12 1A <17 Het o
S AAE AU

Figure 5.1-2 500H¢] WHES oAl FAF (i,5) A f1x]o thst 9 g =g Jepdnh. AA
PSCe] 7% (3,1)°] fAIgt Aol thsiAE 00]X|Tk 00] ofd ZoE ZHE BF{FIAL (6,2)00 9
218k 00] opbd Algel thfA 00& ZE BRIt 2AA JAB}TA Y HALE JAI uppA &2
(3,1), (6,2)AXI8F Ag=ell thsiA ZEHE A5 A= A3E Fo] FEHL HYE /I 4% PSC ¥4
I AA AAFA ] 7S F AEE S5 A5l 547 oS &+ Aok

SAY 27} AR 0,8 AN Yol WSSl BAE AAT DY ARl A0E 2L
BASE o83 FOCY A5 w9 52 MER 00] ol A5 5] 91412 & F454rh =8 1

A ATBAE BAF FGCS FPOIE 00] obd ASE 9% & 243te] ezt A WS 7]
£ PSC @ a9 AA ATBAE ol§% PHHLH VAR BHY 5 Adel B0 29 4
92 ¢ 5 Atk EF FHL WE AL ool 4ol AT FeI7k AR ol v F
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Figure 5.1. Variable selection for sVAR(1;3) model in (5.1) with innovations following multivariate t(5)-
distribution.
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Figure 5.2. Variable selection for sVAR(2;10) model in (5.2).

Table 5.2. MSP for sVAR(2;10) model (5.2)
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