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Weighted graphical Lasso
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Weighted graphical Lasso

e Weighted graphical Lasso (Rothman et al., 2008; Jankova &
van de Geer, 2018):

d
) 2. e
6. :arg@fgz;{n%(@;znw > @”}’ Y

ij=1,i#j

ST I3 d REEBHMTIEEDOES

01 120 D (i) RHERT

A> 0SB EZ IV FO—ILTEFa—VINFTX—K—
S, DRNBERDINITANTELSIE, LOBRBLRIEDRIT—ENICEFE
9% (Duchi et al., 2008, Lemma 1)

HBR31T5 N — 2 D graphical Lasso L[EFETH D, HERBITHIR—ZD
EH7% L graphical Lasso & DIEEFREIMEEA KW
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A=

o —fi%IC, (weighted) graphical Lasso &
o (1EE%E/ILLICET 3) —%i4
o AN—X—HM (LOFRPZELLEOLHETS)
ZMWILTE%L (Lam & Fan (2009) *° Bithimann & van de Geer
(2011) @ Chapter 7 Bg)
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ZEREDRHE

o TRTORT (i,)) ICDVWTHRE (2) 2RITT 3 &, 5t () BokE
ZREFFICEITLTWVWB LIRS
o WEDIBE d=504%HDT (3) = 126756
o CDELIBT—ARATI, HEIRTICOVWTIREREHER > TEEH TN
BHERIIERDOBRETCHRE LICBRKELDBHIFZINIELE>T
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o FRFEDHEE(|L Family-wise error rate (FWER) CIE(EN 3
o FWER Z#8%E LIcBRKEUTICIZ B 72D ICIIMEL DIRED p fE
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o CCTRpEDCHEDIEBRERICIREZEN T ICHIARTEER Holm D
&S £ U Romano-Wolf DA E=ERA L IEREZEBN T
o CNHSDHEDFEMIS (Belloni et al., 2018, Section 2.4) ;’55”
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o FATETEMR (V—F - STER)
o 2 DDFRINT — X DREICKEEZ > TE L 5 8EEF
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o Kawaller et al. (1987), Stoll & Whaley (1990), Chan (1992), de Jong &
Nijman (1997), ...
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e Finucane (1991), Chan et al. (1993), de Jong & Donders (1998), ...
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(Hoffmann, Rosenbaum & Yoshida, 2013, HRY €7 /L)
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DS #tFEE (Dobrev & Schaumburg, 2016)

o 2DTEHDEMEEA L BDERT—RICDOWT, RA1LTT0cR%Z
B> CHEEFICE LA OEHZ LT D= Tl
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1

UDS ) Y /A /B
( ) min{nl,nQ} ; kéN k5N+9
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e X=AorB&t>0ICxLT

0 ZhX5

o Oy I3BA LAR Y TDRIMRIRE (ADHTIE 1us)
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arg max U==(6)
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e Dobrev & Schaumburg (2016) (&,
o KEE 10 Y £ D&Y
o S&P500 58D ETF & Z D%
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o KEMBDELS|: Brokertec, % —/\@> 11— X (Secaucus), NJ
e S&P500 58 ETF (SPDR S&P 500 ETF) MEXS|: L2 13 DEXE|FR,
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NASDAQ-BATS EX5|IFREID ) — F - S &R

o ARDEREFKADRETITOTHD
o NASDAQ DY —/N@AH—TFT L v b (Carteret), NJ
e BATS OH—/N@>d—H X, NJ
o h—=7L v h->O—NRAFZRRETEET S K 0.09ms DB
(Tivnan et al., 2020, Table 2)

o DSH#ENE = 0.3ms = RFH7A 0.2ms (FE THSRKDDH ?

o KEMATIBTIX, FEEIFITOHE « [ECIEIRD' Securities
Information Processor (SIP) ICEITNTcDE, TiZL£ATORRTE
SUBE (NBBO) Y (—H& D) RERICIRE TN B

e Daily TAQ 7—2®D MTimel DEBICEEHINTVWEIRALZAZV TS
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o (I, Daily TAQ 7—4&ICI&, TParticipant Timestampl & WS IEHE
DH O, BEIFAH S SIP ACIBERMIEE SNEZHEERINTLS

o £CZ T, [Participant Timestampl Z XA LRAX > FICAADELT
DS#EEZHALELTHS

& 1: DS HEEDEHIRETEDLLE (BALIZ ms)

1st Qu. Median 3rd Qu. Mode
SIP Timestamp 0.20 0.30 0.30 0.30
Participant Timestamp —0.10 0.10 0.10 0.10

e Participant Timestamp T3 &, DS #EEIF 0.1ms ICEH
o DSHTEEIX NBEEAE) TIHSMERDITITETEMR HLLIF
NBELDRFAE] 25X TVWED
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##E 1: Participant Timestamp Z2HhICES BOMESR

e Participant Timestamp IFEBEE |[FRDREHICEDWVWTEHEINTWS
e, B IFAEDEETD X L ICRE E NS (clock synchronization D
fERE)

o ZEGIFRIZHEFREF (UTC) h S DEFFTD X L %Z 0.1ms AARICHI X
BZIEEEREINTVED, N X LI3EFEELD S

o REDXLIETY36 71 7 OMFEE S L L) (Hasbrouck, 2019, p.12)
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