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Abstract

This paper investigates a new volatility model, in which a regime switching
parameter representing a high or low volatility level is added in the GARCH(1,1)
model. Importantly, the model adopts the endogenous regime switching model
recently introduced by Chang et al. (2017) and the future transition between
states depends on the current state as well as the realization of the underlying
financial time series. Application on the U.S. monthly stock index return series
shows that the endogenous regime switching mechanism improves the data fit-
ting and forecasting of stock return volatility. Moreover, using the latent factor
extracted from the model and the FRED-MD data set, we employ the adaptive
LASSO method to examine which macroeconomic variables are related to stock
market volatility.
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Abstract

2 =52 GARCH(1,]) 3o ¥54 £Fo] =2 =i E2 =i
dehle 52 2019 Al2e BEe 2AT. 2 APiAE I 4
=l Chang et al. (2017)2] W Ad A =+H 72 gt 2 3 (Endogenous Regime Switching
Model)2 =)t =4, o] 7] 5§ AAE L] WSA7F v 7] 2] HE/dol
=AY 22 AHE A ot= ol & =
A det. ml=he] e FrRA 4o gt daf, WY JHASe] x0T F
7t o) WA AE 9 o SEo] FYA7= A2 YT EI
5G] Fo] AU F2 =1-& 2o A (latent facton) & &
5}a7, Adaptive-LASSO ®H-2 0]-25}¢] FRED-MD t|o]|EjH|o| A 9] T12}¢
AXNAARSTE 5 outt Hg-Eo] FAAY HEde A E o Sof #H

o] YA Z Bty
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L AMZ
FE AR WEA T A AASte] F2E AT Hof F shitol
SR AEo] AW QLT Ak AW L Gl Hopolth. AE AL A
(ex posn O H & 0] B7H557] wh Rl e Aol A o] thAlah

X H X(conditional variance)S 345}
R d(structural model)2 A}-&5fo] ZAH BARS =619t 11
Aol Lz rdlz2 ARCHS GARCH dg]o] =go| 9it}. ARCH/GAR
Blo] Bgo] de] &85 = o= BP9 24 BEX
Aot 205 EAF Hell= expato] EAstA] ¢7] &
SN FAS U e glo] Ao FEE ARESHo]
BAHS 417 248 5 917] Wk Webd GARCH @efo] 2
P EDELECE PR RS ERERE EL RS
AL 9lom, o] ZRol 4 2744 (deterministic) 54
St

ARCH/GARCH & g 2] A4 & B § o] & & (stochastic) ZHS L o111
2} =1 2H(regime switching) L3-S A3tol= Al o5 TS & 5] o] Fo] A
ot 7HS B2 Q] = HAE 2y 0 2= Hamilton (1989)0] A2 A2t
o} 3 I =H A 8 B (Markov regime switching model)©] §1 0.1 7 7] 2] AFej
H =9} 7 o] 2-E(transition probability)o] ]3] A Aej7F A& H = Ao
A &2 nyolgtal & 4 QItt. Hamilton and Susmel (1994)3} Cai (1994)
L ARCH 2 &0 Z2HA3G 282 Asrst =W A% ARCH(Regime Switch-
ing ARCH) 292 2ishalc}. 2841729 M54 214 A (persistence)
o] £ 7102 geiA 9l7] tEo] ARCH R3o] W] & A48 A
% % 9l GARCH R@g 0|88t o] uletzlai}, ARCH 233} gl
GARCH B90] 082 Hojol Ad|E ol2-go] i o] & JeiA
UTH GARCH 23 9] -9 ARCH() P 05 FHH 4 Jle F2E 7HA]7]
oZoll mHAgS Bgo] EAT F¢ A B A7 9 AHHSE HH o]
of sh=tf| o]:= AHA o = E7H5517] wZolth. o] F Gray (1996)7} o] gt
BAE s dst= A3 GARCH(Regime Switching GARCH) 8-S 2]-S
AIAISFA AL Klaassen (2002)2 o] & A sto] HAZITh S8 A A D 2] H-E
2 7] w2 2](long memory) 542 YEUl= Ao & & delA Sl
Diebold and Inoue (2001)= = HAgho] ¥HgE off 54 9] 7| w2 2] §4
o] 49 H 4 Sla= Hloh
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= 141"”“(endOgenelty)e EO‘“}FQL Al 57} Chan
(2017), Diebold et al. (1994), Kim et al. (2008) 5-°f &]5}] 2ot

2 Q7Y F8 5/ WAL s18sHs FuAT RYS AT A
2 WEA BEL AL 02 BASHE Zoltt. o]k F] Aol A
8 AAGe B2 o) Apglel QA 02 AYHE 71E FUAT WE
A w S v, o8l 7] F§ AADe] BEA7} ke 7] WEA] EAY
we 2w A4l GaEe nAE WARS NAT A4S uEA 2o 5

7}k Ao 2 7Y x]7] g Folt} B AL X Zof ﬁ\jH% Chang et al. (2017)
O] A& =+ HZ 2 2 (Endogenous Regime Switching Model)-2 GARCH
Hgol Aot M= M4 Ba< 18kl Q=T AFe = 7|2 &
G2l GARCH(1,1) B@o] MEA 470] & T} ke FUL ekt
HpE F71eE By olth. Chang et al. (2017)9] 252> 2171 8] A ¥ (au-
toregressive latent factor)E- 0]-&5}o] L HZAFHo]| YAYA-S HHjst=g]|, 23
o 24 B WEAY 420] BAY e FWG Y AAHAE

.o o UT=
259 4 ot 22E AAEFE B0 GFS AL 712 Al
(economic fundamental)2 5= A 0 2 4S5 9l 01, o] & 0]-85}]
AXNBARTE T olHet HpEo] gAY Hedo 92 nA=AE

Z7F o0 72 BASHS 9l - o] 9itt,

B Lo AL ]2 NYSE/AMEX A A14H] 19761 19EE] 20159 12
A7h2] 480714 O] W 23} T4 Ol E-& AMESto] RYP& FA5HloH =
Q A= oot 71—1;} O B3-S =A3 Ay} HE A SFo] o ITH}
A5 ool W 51“'4 0] oot FHEE= AR FAE O SHL
o YA Hape Foe ()9 oz FAE U 542 <] GARCH(1,1)
Rt e 7}om WAHS 51851 ere Bl ulams) 2 o,

%loﬂ/ﬂ Algret Bego] A &2 ¢k orrgta eI o] et 2
52 GARCH R&o] Y44 278 728 2715t 2ol A4 Bt
SRt B9 %A% 5011 5% olabet, 50 g4 B} £ g
o7 2T AL o]l 7]2] S0l F0] 20| Y AP 3k Aol vl
= 719 figAdo] EotRl= T4 o8 HE/d o vt A4S sl
St

=4, RF 9] EE Q] of=(out-of-sample forecast)-& H|u gt Ao A=
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B9 o] AU W2 HHS A5t 8 A2 NBERO|A A oJqt 73
]‘?'1540431 971 *%’f%—zrj. Aol sl Y= HlA = 7%
AA| A AL AAs} vtadst= 71 0 2 Lpebyc}. o] &5 A H4=9} Federal
Reserve Bank of St. LOUlSOﬂ/\'1 7\1]1_}— FRED-MD 4| ]Ei Hjo] A 9] 1267]] 1L
AL AR E-G W71 IA| S Adaptive-LASSO HH - A}-8-6}o] olshe]
t}. Adaptive- LASSO =4 A3} VX0 A4, v —’r—‘l]%(dividend yield) 5 F
AA A A2 5d 2 98, 370 w3 ol E - HEE HE 3?4
(federal fund rate), Canada/US 32 = A A/ A| A T H4e-E0at ofy 2t
A AY AT 2] 4=(Industrial Production: Residential utilities), <-<133 11 2| =(Help-
Wanted Index for United States), A 5] A1 (Initial Claims) 5 A-E74 7| &
ook WiSel AANES B} al Ao2 delsial, o
oA 719 AXNAFAMTE F & d HeEr oy 719 Ao
FF= A= AR UERH T “ﬂ—m ANBARTEL FAAE H5A
of = A= HFEE FAANG Y HEAY A5 AHSE S Ao =

N
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& 47)s & A 3ol =g o] A
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2.1. B

H &3 GARCH(1,1) 2§ 0] Chang et al. (2017)2] YA A ZH A =
AYTAZE ATH DY S AT ol & LA, £ @70 A8
P2 GARCH(1,1) 2 &7} A4 Z2HAS 288 tlst= F el Addi-
tive Endogenous Regime Switching GARCH(ERS-GARCH) 2.3 © 2 o} 9}
o) e nt,



Tz, eHalE, HAA 25
Yt = Otlty (1)
o; =Ki(s:) +h(0) ()

Ve WL AT 501 B0 T o2y, o] 7R BAro 2 MFAS o)
Stk 02 Ki(s))9h y(0)2 T3 el A Hl o] QlTh. K, (s) = WA A
5k w9 o] AeS 5,0 ]84 A E S Mol m, h(0) GARCH(1,1)
ngg mar.

h(8) = Bo+ Biy; + Bohy—1 3)
Bo>0,61>0,5>0,B+p <1
h(0)E AHEH expghyt e B YH = glon, 1A H=X]
o] AR gut Rggo] LA o] Q)8 3l & 4= Q. whEbA By o] el
Bo,Bi, B & & & AthdA, A7 o] HEA] A

L HE AHESt oh& 719 ®§

otk Q’r‘ﬂo}ﬂ] d=gt 4 ok o|AY B 7S dlolEHTRE ZHre 2

Sto] MBS A5 4= A= SHAA () FES ZHEH LFoR F

=& 4= ot o= AA| WS A5 U A 22 K () AAREE] =
E7o|tt.

0, =0w_1+V; “4)

€ [=1,1],v; =4 N(0,1)

Ki(s;) = Ki(o) = Kl{or < T} +K1{awy > 7} )
s =l > 1}

21(5)0l A 2]1¥ (identification)2 93} K = 02 7} teh
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A By F1EQ Ki(s) ] B 71& ATolA 7 Eol AHg
T = H(two state)2 AHE-SF] AEIH S 5,71 09] g2 7HAH -5 o]
(A7gol QAR =2, TLR| AL e 19] gha 7FAH ®EA o]
(A7go] &QH AR mH o=z A(5)2F Zo] oottt JeiHa= &
T ool ol A=, Ki(s))= A(5)eF 2ol HAHS 0 9] gho] 4]
(threshold) TH T} AW 5 79 H-5/o] =2 =W K gl= 7HA4L, tH
OF 2h2 74 HE 40l W2 HOY K = 09] 3= 7HAA "ok A= A
a°ll &JsiA K (s,)gkol A=, HAH = A@d)olA & 5 %ol AR()
ngow AgojEo] A% violl osf| Y WA "t o] wHg
@2 vl HEdol digt dlSo] eatdde] Rxet= SR FEf o)
AR E TR SH A &2 2olet & 4 QU

WA 5 AL By} 7]E0] AF 2] npE L = H 2k B9 (Conven-
tional Markov Switching Model)7Fe] 7}&F 2 2}o] -2 t7] o] W=H o] H y,
O] @2+ u ot t+171 9] A @1 0] LAY vy 2HO] A pE WA
4 2 g RRolA sk Yt Aolth. wek prl 0] oheha, o

4> 2 i wg
& rlo rlo rr

A
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o 9k Fr}. @oFslH the 7] AteHZ AA
2 A At wpetbA YA S HASE R g AR = JE2]7F = H
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N
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Q15 % 9l
MEA P Bold 2 nen g A7 e 2 94 A
2o]| A A&3SH Hamilton and Susmel(1994), Hamilton and Gang (1996), Gray
(1996), Klaassen (2002) 5= -5 A Q] ufI I AR 25 M54 139
285kl Qloh. ERF Granger and Hyung (2004)9] o2 H| & At HAR X
= 583 AL opu} 2 Qo] A Algtelz B &3} 147} 20}, Granger and
Hyung (2004)2 544191 GARCH X9 ©] A Hoj| H o] A (occasional break)
£ 5833tk & HEde o A h(0)= st A dHSl Bo7t Al 7]
of we} Aot gh& 7HA =5 5]-85F3{th. Granger and Hyung (2004)2 ©]
23t FE| O] Bgo] 405 2] Mg AolA &o] TaEE A7 vy A=
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AEE 7 S-S BAATh & Ao A ARbsh= Y E]F A(5)of| A 2 o]
1ol T2t Ki(s)©] gte] et D2, Granger and Hyung (2004)) 23%
SRk 2 BEA Sao] il b A7 58 Apdste] v 4 9ltt
22. 2HYH
2 A59] B g2 Chang et al. (2017))| A 7R E =4 H v X9 I F
(modified markov switching filter)E A-&5}0] &= $H4-E i glel= 74 4]
= 7.
0 = argmax L.(y1,...,yn)
EH o AL S5 et oot Pk
E(y1, . yn) = logp(y1) + Y., log p(yi|F—1) (7)
o 9191 ol R o1 BEEE AES B 98 5 Ak A2 4
(information set)o|t}. - o= 3 WA #=2] o] FE3 U] T3]
2% stEEe] $O 7 o]TolA Yot Wk RE A7l 2R 25
AT 5 THY S& S AAE FHT 4 otk 7 AW BEA o] 2%
380 o83} 2o AolHct.
pOilFi—t) =Y. pOilsi, Fim1)p(si|F-1) (8)
p(yt|staF;‘*l) :N(()’Gz) (9)

(®) 90 3 WA 7] A AO)l A FFRER FPsHAY] TEe
59 gl AEESe) 208 S-S 2 Antet & 4 grhe S
AAZ & 5 olek. Tejut 4 @A BRISHERS] (nvia )] AL ()
E7pne, 7|0 FUAE RYold 48as WAL © o g ° &

© 1 Chang et al. 2017)° 4 A|AE 474 22 [ e & ARGSloF
’E}Eﬂ‘%‘i of 217 gEe FAY & vk A vpZZ g e s gt
| (Kalman filter) @} &2 =212 Xéiﬂ gl daelgo R, 53 e &

DeEL MR R Sl S& F4E Frjsksts 2N E =E0H

=,
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2.2.1 9= (Prediction step)
plsilF) =Y plsilsi—1, Bo1)p(si-1|F-1) (10)

p(selsi—1,F—1) = (1 _St)wp(stflaEfl) +s:[1— wp(stflaEfl)] (11)

AZN AL 171742 0] FH(F-1) 5 B-gste] 7] Ao dolghg
(P(si|Fi-1))& FFITE. psi-1|Fi-1) O] A t-1719] B4 DA of| 4] 4 =7
WO, plsils1,F1) o] AOIREE FHslE Ao] B oho] g EHo|
i & 4= 9lrt.

AEAR] vhR I 2 A B oAl 7] 0] AES] HHTS AHE
stm Holahgo] Az Msto] ATrglo] 7] o] AejHSo] ute 1 H 5
Lho] aehg ZHch. Jeu B myolas A BT mEkE o 917 R
o Z7)9] Aem4o] A B #eto] ofujal 7] o] &3] FEI} Aol ol
85 Z74of v et wabA] AEAQ vpRL 2EAg mgo] Ho| g
E 9@ A7t fsto] whet o) gHEo] s Wit

Oll

—a? hed t X
[(1—5#1”—100l ’ +5Hfrm} Pp (T PR J&ﬂ) 9 (x)dx

(l—s,_])CI><T 1—a2>+s,_1 [1—¢(r 1—052)}

=@ (x//T-p?)

$1o] A2 o < 1,|p| < 1,p # 01 X7l A A AFefRG7F A=A (s, =
9w o] HolEHE-G A4 Aolth. Aol & 4 5ol WAA B4 p7to
ohd 7% A7) o] #&x]7} Mol shgo] ured e}, whaba] A|zto] what
7} Wete AA ML) Ho|SdE ESF A7t wiet Wttt gkek prt 0
S A719] B22)7} ol g WA ghonE AT npx 3
HAS R A5 MolstEo] 1A HT} Chang et al. (2017)2 HAAA
% p7h02l A% A FRAY BP0l HEAL o7 FRAL 2P

(12)
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Z 0 2 2] (observationally equivalent)$H2 H 9Tt p7} 0¥ 7H-9-2] A o]
P2

p(selsi—1) = (1 =) 0(s1-1) +5:[1 — 0(s-1)] (13)

[(1 Csy) [ f;m} @ (1:— %) o (x)dx

oO(si—1) = “
(1—5_1)® (1: 1—062>+s,,1 [1—61)(1\/1—052)]
(14)

A3 B fRof whet A AR 1Y o] Mo|ghE A AT FefAH,
SR 2 $E7 GARCH g F20] uje) o=l o debd & 75
AZEA2 Ee ST Hold,
2.2.2 734l (Updating step)

sz, S| F—
plsiF) = plslyi, Fy) = PO T )plslFio) (1)

p(ye|Fi-1)

AN A= 7] 9] BEA] y,E AR AT Kol £gsto] 7] Ao A
SHE p(si|F)E F8RATE plsi|F)= A(10)9] & A ONA, p(yilsi, Fi-1)
2(9)9] GFEELAA, p(yi|F—1) A (@®)NA 2+ FAo1 7] wj2oll &
A F% AEg At 34 HAAE ¥t

= 717bo] sl oS3t 7841 9] Y-S whEotH HA 5 F e} o=
FAAE S 5 A Frt. £ vpax 45 e o} 7]E T E o10] A o
ot ZHAI ek Aoy B2 A AF5HA] 52 |af =1, |p| = 13 2 B4
7450l A e] Mo|g-g2] 742 Chang et al. (2017)2 #115}17] vt

WAE FHAR g FAHE 0 E FET 5 e FHE 7HA

STk, ZASO FAL QoA AHEEE dlZt A B %J-EJE B
FRs stk S AN 119] H1.E AHgste] ofdel ol ZA
ZE &,

p(0|F1) = ZSH plax|si—1,F-1)p(si—1|Fi-1) (16)
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Pl @, 51, F—1)p(@y,s-1|F—1)
P(}’t’Ft—O

BAGA NN E v]9] FRE 745t ofefie o] HAHo] FEE

p((Ot,Stfl|Ft) =

p(ay|F) :Zstilp(a)tastfﬂf}) (18)

E(w|F) = [ ap(@]F)da (19

g2 02 FAN5] 7| dgkexpectationS FHE 5 9o, ol E &

§5}o] 2 A1 200] ojue FWAE FAIH 0 2 5191 & 5 gk o ol

W0 THe 2R AR B A 9ol g4 2P

T8 % glonz oloh AT ANMSE T MEA 5ol oo
AAoITF. AT ol ThS el A5 R4S Fol s g Aol

3. WEEA

31, HO[E Y 2H2H

2§ o] Al=H X o] = Center for Research in Security Price(CRSP) 2] NYSE/
AMEX 2] A14} 0] 4015 | 4= t| o] E] & AFE-511 1L ©]+= Wharton Research
Data Services(WRDS)& 53] +-51c}. ¥l-2-S Eaat 98 71105 =
Al 4=01 5 (value weighted stock returns including dividend)o| 4] 17]2 A4
ZH 9 (treasury bill rate) =2 A4S 913 o] 2}-&(risk free rate)-2 #l =1}
a9l E(excess return) AFEAZE 2 ARSI ME 7172 19764 1
AR H 20159 129714 48071 olch. 1 1.8 B AAG 27} S0l S
e olct. o] S An R H ThE J17hah 23} olgo] 282 73 TP
198749 7L 9 .a ol(Black Monday)T} 20081 Z 24 2-829]7] 717+ 3ol
o 4 e

ERS-GARCH 2§ o] 54 o SA7e} v g RO 2+ =HA
HrgshA] ¢f2 712 GARCH(I,DR @7 A Hhg st WAy %
+(p =0) RS-GARCH 22 A =5ttt & R3] vl s
do R etd o ST HASS Hhg ok Aot s gho] WA S 2t

—_
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AT 247} stk BE BYL A9 ML Fof F4519.00], RS-
GARCH 2 &7} ERS-GARCH 2L &-& 4~ ST

ol oMz BP9 FAHALNE AnE T R3YThe] Zjo]E Hu |
X112} 2ty GARCH 23S AlQ]gh & B9 79 H4=9] 4o ofAl &
21} 2 =& (profile likelihood)S W 2A5l= 70| ul#tzlsitt. o]
WA = A% mgat T B Fejo] vl BP9 H 24 F
2 5fj(numerical solution)& ~Fohi= T A RIS B4=0] 27 Zlof ohaf
2|27kl < x| (global maximum)E +5HA] Fokal =2 Z| 2] (local
maximum)E Foh= -7 AT 5 917] wjFoltt webA 2t 9
S8 FAoto] 7] Froll e 9-gke] A9E AnEy M9 A E
ghlsk= A o] viErA] 5t ERS-GARCH 23 9] 79 27| ghof mizhet B4
%l (o, p) 9 4= ZH2F -0.9914 0.9712] 0.1 ZHA 0 =2 Zh& Hgstalyl, =&
ZHS I Elr] 9]8) 0.99, 0.9999, -0.99, -0.9999°0] Y] 7}4] ZH ESH Hredsh
o] 23 x 239] 52971 9] (a,p) 2] XA T2t g5 FA5HA
ERS-GARCH X o] 2 u} Y @ L §h4=0] A= 17 204 &1 3 4= 9lo
H (o, p) = (0.9,-0.9999) 4 wf 7} =2 9= gk e 1L Qlt}. o] g5

27) Fo 2 A5l BPL 2T AW E 10] AN o] Yk
3 19] Aol A F ATk} Pl E $4 252 W] A Hw, ERS-GARCH
2o A K= 0.00300.5 7 Ho] 1% §-0)5Zol 4 £-2]519 0.1 RS-GARCH
o] 70l 0.0086.0.2 10% SZN A 954 28 202 Lebitet. of
2] 574 VM= ERS-GARCH B o)A MEA o] SFo] 11 1 & 2
2 WrIsha 9182 HofF ek ERS-GARCH @8 W5 Ao] the Flo] A
GARCH 5710 2 27} 50180 1542 5 55] A9atn], MEAo] &2
TR KE Fo) #7149 MEA F7HES Wt AAUEE Rol
Foh AAMS0] A5 S st 274 A% ao] 49 ERS-GARCH
B AE 087835 £ H T 1% §.0|5F0] 4 49151901}, RS-GARCH
Bl AE 052872 FHHTL 10% f5FAAE Golot 2ot o=
L}EFG T ERS-GARCH 2§ 0] WA B p=-0.99990 2 FAE o] 1%
Folzol A fO13hS el 4 lek 242 2 WA 242 T4
7o) 5ol A SRS EAH, WoF 7] €] F7} S0l Boll &) 9] FF o] 7}ehA]
A S 110] ARG )9 FHOR olojA] ] ol thg 7] WEHS
Z7MA71E A A S ek FAAGOIA 29 Sl go] Wy
(] 50l Fo] WAT wo] B]3f) thE 7] MEAe] B AN HFe T

A

tlo

A=}
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2 I A glom o]t A2 A2t B (leverage effect)et 2] 1L Qlch.
ERS-GARCH H oA WA 47 (-9 Fre 2 AR = A2 o]t
212t &3S HHedotal QS Hol&Eh

T}&© 2 GARCH B 29| 2422 AW, 9] ¢ ERS-GARCH 2
Foll A= 0.0249= & B P =0 Hof BA 4= 3.2, RS-GARCH 2§
o A= 0.0625, 7]-2 GARCH 23 o] A= 0.1098% 747} =4 = }let. B2 73
% ERS-GARCH &3 o] A= 0.8956 0.2 ThE B Eof Hlof| tha =A 54
%91 01, RS-GARCH R & of| A= 0.8744, 7] GARCH R & of| A= 0.8672
2 747} FA =) £5] GARCH Ry oA = M54 A&54E e+
AL 2 B+ BrE A H 1], ERS-GARCH L & o] A= B + B,0] 0.9205, RS-
GARCH 2 &A= 0.9369, 7]-2 GARCH R & of| A= 0.9770-2 &Holsly
ot 28y o] 2jgt 235§l 7|2 GARCH o] dgol= HEAd 2] A&
/Jo] ERS-GARCH E @Kt} &4 341l 2ES W= A2 A EotA] ¢t
F7t B8 "2 A7 vEe EA4S vetd=d, W 23 =3l
A Z gl vrel ol GARCH g2 o] & A 4= girt. HhH oFgo] A
Arg st %ol ERS-GARCH R 53} o] GARCH H.§jof| = H A gto] Hhe] =]
At = GARCH 113 o] 29| glo] ¥idt= Ry 52 A7 Wi E4S
AT & 9le Ao= oA Utk ERS-GARCH H g2 K& 5ofl HE4d9]
7] vxe SH-& Aot g17] W2ol B+ B9 F4 2|7 712 GARCH
gof vl wotxl Ao g2 & 4= §lr}. §F3H ERS-GARCH 113 9 B+ X]7}
7] GARCH 2§ 9] 4 %] H]&f| 22 o]-F= ERS-GARCH 2.3 9] 7%
THAS o] YIS ol 8T o2 A T{EA] HlolH y, 9] AR}
A Sof Hid o] WA Ryt W E FEof nigof gt A S7Hs
Jo] Z7FsHA H AL At 02 GARCH B2 9] o Z7Fgdo] fFAagt Ao =
S 4 et

28 E9] @& Zk(log likelihood value)S A HH, 7|2 GARCH R 0]
714 w11(849.55), RS-GARCH 23 0] GARCHH T} i 0 1(862.54), ERS-
GARCH R &o] A| &= 71 =2 71(871.46) © 2 L}EFIT} ©]= GARCH
Regof FHAR g2 §rYst= Aol A S ol 55| e gof W
S 2 uff Aol 7H ot AS on|eitt. 4 H 2aE
QoFo|HH AFHQ npI T I HHS 3P}t GARCH 3go] 4% RS-
GARCH 2§ 9] 4%, =% B 9] FH x| 5o] AFtH oz {olstA] ¢
%1l GARCH F-2o] Atjroz w2 dg=-S Bt ¥ yAAgS =23
5t ERS-GARCH 2§ ] 7 At © & GARCH F-E22o] A& o] Yoz 1
WAH FHAe FEo] Aol Zolx|= datE &<l & 4~ I3t ERS-
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H o 1
GARCH 32 W54 S%o] % FWY gl GARCH F-£0] o)At
MEAS AWstn MEA 0] B FUY Ut WA FRAT FEY
GARCH 5-5.0] Alo] g w]o] W54 4|18 BU4 02 Adsts go|

et
0932 22 FE9717H T 2008-20009 713F FF
= A P E Agste] 8 @A) AR o)A BEA Szo]
S p(s = 1|F)& HolZrh AL W5} 92 RS-GARCHY]
29 F§91717h 2As 2008 109ef ¥ S8o] 7] A m Lhe A
o= e 21 5ol 8 4+ 9lrh. ufebd RS-GARCH 2ol 4 5743t
Szo] o ZWY 22 NBERO|A WEY 47] £571 7o) drat
3191 ¢ 4 9lek. WP ERS-GARCH 24| % 229 3§
]_

b 4>
Mo o
o,

s HiE T
lo
rg
N, o, iy rid
ol N, o g
Noox Nl we R

S
mH offt mo [
%0, 1|

25k A g %
97] 7175 WA SEe] HL FAY FEo| 17

u 74

2277} Br= 2009 599 0.182 FAsH] wotAe &t
=] x|

o]

1

=

rE o

o] ERS-GARCH R0 77|45¢] wate 2 ash) ur 2
A7) 42717 Bubs AR MEA 420 B FUY EEo] w2

PR 2 4 et

B0l /Mg 2 MY AUT e WYk £ AL B2 o] 52
H]LSE Gith. 94 BREY MEA 522 Brksh] SlshA L l5He
M| AA WEA ] ghol asteh Tt @AolA AR WA T

3t
T ZRANA At o 2 Aot A W5/ (realized volatility)-2 t-8-]
A 2 ol & (month) 2] U*H(daily) 42
Sl of| A A B AK(realized variance)
= gyttt Bgo| A et HE A oS>
7] A3t o= &4 e (forecast loss function) © 2= QLIKE £413H~(QLIKE
loss function) & Aok M54 o= 9 Bohe} Pelsl Balolx] & 4
W AAT, A7) M5 4o] oh]atolo] chat tj8712 ALE5}7] wo] 20
ZH(measurement error)7} EASEAL o] & Ql5f of| 58 HILo| A7t =54
At o] 5 WAI5t7] Qo] S}l 73Rt &g (robust loss function)
S AFES " Q 7} Qlth= o] Hansen and Lunde (2006)} Patton (2011) 5]

o]5 & &t A It £3] Patton and Sheppard (2009)= A]Edo]AS &3
% EATTE T QLIKE &40] 7 &2 39l (powen)E AU 4L



= 5 t2 612
L(G,z,Gt ) == —log=—
o} O;
047]*1 Gzt zF EOJO] C’ﬂzf?l H5/doln, of= A HEAS Uehdth
B e A8 2t

Edﬂﬂﬂ%@%£@é4%ﬁ g

48 10 5ol ohseiol 1 Feha A 5 90
S0 2 7t 29 9] QLIKE 7t2] 20| 7} $-0]5H7) Am 1]

Mariano-West 7 (DMW test)-2 A|3Y5}9ith. DMW AA-&

wise comparlson)%]'/;} 02 = oA £ATF0] 2JolE Aol o

H)§ o7} gtk ARV sl AR EAL dodon REATER

£ wrechy oeiA et

:L

3}| 4] Diebold-

—~ —

2 2
d; :L(Glzﬂct ) _L(Gzzﬂct )

H() . E(d[) — O
Td
Test statistic pvw — Y19, N(0,1)
AVar(\/Tdy)
_ 1 n
dr = T Zz:l dr

Q] Aol A AVar2 L EAH(asymptotic variance) 2] 1|5} Newey-West 2]
HAC 4% 58 2451 A3 1402 443t
2 AT AL T2 9] d]52) 7AS Alselo] 7 @] QIKE £
Jee] Bt oL DMW B el £2432] 1024 Shalslg]
t}. EE o]F 9= (rolling window forecasting procedure)-< /\]-B-o]-oi [ Se
] ﬂ of| Z(one-step ahead out-of-sample forecast)-2 AP} =6, 420
7H$J:% A ZHH(time-window) © &2 A 9E & mp2|uf 60714 (51) 2] Hﬂ%‘é =

=

H:l l=
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()]

AZatdrt. o2 SH 19764 195 20104 129717 42071 42] HlolEi2
AHgatol e 24 T 1 0 7191 201149 190] M5 o611,
19764 2956 20114 19717] Ho]E1 S AL-gato] 20114 299] WMEAS
&gt o] whEa o 2 Aaste] 2011 195E 20159 128714 607
As¥)o] B 9] WEAO| J2AE Pt 2+ mYe] EE 9] o] ZA2
S35 73 QLIKE 247} DMW AAEA L 7 2014 8Hel 3 4 9k

7 20] A71= 2w B ERS-GARCH %3 0] QLIKE £A13+=7} 0.0685
2 7P 28 7He 7R T, the 0 2 RS-GARCH 25 0] 0.0846 32 7HH S
o, GARCH 2 80] 0.0871 2 714 %] b th. 71 22 QLIKE £415H4
22 714 ERS-GARCH B3-S 7|02 DWM A4 738 8% A7}
RS-GARCH R &0l s A= 10% §ol42o A oZeo] Eolsiths 757
71438 71745190 ¥, GARCH BG-L 19 §o)4-20]4 727142 7|7ke}
Ar}. o] @ g AT ERS-GARCH B o] Zwdghe] Y42 wrdsl 9]
7] 2o B RESo] Hle) SAHo R SolalA] $he =L AYw
98-S HojZT},

3.4, AR} HAHS7IO| 2
B A WA S AR AAASE oW AT § WSS
o] 4 gt A SR Ae R o]

H
rg
i)
Z
ws]
el
=
<2
o)
=
=]
et
o, T
N,
=l
Ay
N
il
i)
=1
ol

g e moltt. T ao
T Uxol, BgolA F43et =2 ¥5/d =¥ NBERO| A a3t 7 7]
717V AR = AS GRS 00
o= A el doiA e st A SRl 4 At

2 Aol FHE IS A9

5 grotfjo] 2153 FA Mool A E EA4l6taL, o] & o835t HEA
O FHALES YEAR] AX/FE ol AZAAA Hejal 2t} o] F {1
Chang and Kwak(2018)o]| 4] 2} ZHo] Federal Reserve Bank of St. Louis©]| A] A
56l= FRED-MD H|o|EJH|o] A 9] AAHHSE o]-§3lT}. o] flo]E= Mc-
Cracken and Ng (2016)9]| 4] 2 A 5] ¢ %0] Stock and Watson (2012, 2014),
Bernanke and Boivin (2003) -5-2] -2 A3 Ao A AA = AE Hl o] g A
3 A4 7P A o2 ol dlo]EH|o]Aolth. Stock and Watson
(2005, 2006)9| 4] AA =R E 147] B59] 1327]] ¥H4=E- Global Insights Basic
Economics Database (GSI)o|A] FLASF 1L ©]= &3] Stock-Watson H|©] €

)



36 A4 = 3dg GARCH

g1 B TE AP AR A AAHS glolgHo] A7t H ok & A
A= Ludvigson and Ng (2011)0]| 4] F5of o] Egt 87 £F/FE &85}
FRED-MD W 4=E ©]-§-5}2] 11 gttt FRED-MD+= &' = A&l A 7§41 0] o]
Fol2H, & At M= AlFsh= dlolHoA By F47]7k} FUgt 7|1t
& ISR A== dHlolHE Addsto] £ 126719 AAZAHFE AL
&5tk ZF AXRs= T 9] Jae s FEEo| 4AHEE} A5(Output
and income), -5 A|%}(Labor market), =7 (Housing), A~H| - =& - A} 37(Con-
sumption, orders, and inventories), 53S}2} A1-8 7] 2fj(Money and credit), ©]Z}
&7} 3H&-(Interest and exchange rates), 712 (Prices), 4] A%} (Stock market)
o= o]Folx Ut

H = ZLoj| A]= Chang and Kwak (2018)9]| A @} Z-o] 712F tf 3 Z Q1 shrink-
age regression®] A O 72 A o]= Adaptive LASSO(Least Absolute Shrink-
age and Selection Operator)E 2H-25to] HE A 1y o] ZAAH-5 714 a3t
Hog AYHst 4~ 9= AX/FgHLE 21 A} Shot. Tibshirani (1996)= &2
% E3Jd (model complexity)o]] [ H'dE]E S0 & AA 42 3] &4 (sparsity)
2 F+= LASSO(Least Absolute Shrinkage and Selection Operator)H}A]-2- A
A5FSTE. Zou (2006)+= Adaptive LASSOE A|A|otal o] FAHlHo] @ 2t=
(Oracle) J A2 714 A A= H 2] AH,EC] 214 2]7] 2] (True Regression)]]
EahE Zolahe AL B v

B = argmin(y — XB) (y — X ) +XZ§VZI |[E”

B |Bil
Q]9] A3} ZFo] Adaptive LASSO-+= [;-*H 4 3} 7 ¥ (penalized estimation)
S AFESH B © 2 OLS(ordinary least squares regression)©f| 7 (penalty)-&
Z7}slo] dHtslR 4>(regularization parameter) A7} 00| =™ OLS Z3}7}F
U, A7 AR5 AT 42 Bie 002 ot =2 A S
7HA 2 A o] M4=E AEot= WHoltt. 7|9 LASSOS} 7Hg & Aol H2
ZA 7FEAZ |Blo] F7HE HolH, B2 OLS FAH AU ridge 42 5
AHERtL o] ZhE A= Algre] Zgho]l AW 245 A Ho] FEHSE F
Arat Mol A HUEE F Sk Aho] A, ol 1EAS
g0 2N 0elF 4 UL HESH] Bt Adaptive LASSOE 24517 9
A= Adet el 4= A2 A= stofof ob, & =0l A= ofefjet 2 o]
H|o]z|oF A H 7]ZF(Bayesian Information Criterion)2 XA 35}sl= A& A€

sheict
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BIC(A) =|| (y=XB(A)) |I* +d f(A)log(n)

2 AFolA= A AEE AHSRE A (E(wr|F)), A719] BRE
8GN EZ (B )9 7 A/ES W22 Adaptive LASSO 3-8 4}
s}o] = #I57ke] 512 (contemporancous) AHEHY S $olulgt Ik
£ guuen g
A2 A A -7 9] AEE o] gl e AT (E(wr|Fr)) 2+
Ak Gelst AN AARSES F 3014 2ol 5 Tk Adaptive LASSO
He ol ==HAe 23 o] AL} ddto] Sle 870 AAX/E§ ¥
AEEglt. AE WS 8 RRF o483} BE, T FANT
7H i 4gto] A= E Zo] oy g} AFE A5, 32 3 A T H A
ARz A 9L8-S SHIT 4 olal ol A ) Wi e AH o
Q4o F8A1E T FEAF 8 W4 B A ATHA VT lS5-E Ko
=T}

Adaptive LASSO H}¥1- S5 Ml AA|/E-§ % % 744 2 OLS %74
A5 7HA R0 @A a2 7P & A5t VXO+= CEOE(Chicago
Board Options Exchange) o] 4] 5= WA ¥ 54 (implied volatility) 2] 4>0]
o} VXOX|4= S&P 100 &4 H|o]E]& A5l R0 %™, CEOE| A=
1986 F-E] 2t =& Alg-otal Ut 19861 o] A o] E 2] 73-¢- Bloom (2009)
O] =1ollA A S&P 500 | 4-F ARgsto] Bh= AJAHFA ApRolth 11
& 5= Bloom (2009)]| 4] H.oj= NBERO|A] T HESH= 77| 57]2} VXO,
ERS+GARCHOA] 348 A48 A0 HelFE Telolck. 1eo)A]
hel & 4= Ql%o] VXOLF AR 47 Bl et 24 fl5 Holal glom, VXO
7} Aba 7209 GRS} A 77r0] AAEE AT 4 9lo] OLS
FAAL Y B2 E A e AGE 5 ok VIXe npdrR] 2 VXO
g F AR 1518 ol S ek B 2 4 (fear facton 2 54 H] 7, Rl A
FAT ARG 2AA 0] FRAS0} B Fo 2 S o] R MEA
THE PN FHH T Ar= T2 T2 AYE 5 T

S&P H|©4=2] & (S&P Div Yield = (Annual Dividends Per Share / Price Per
Share)*100)-2 F+ §1# = & OLS Atjgt FHX& 7H = AAX/E§ Hol
o o] AARH Rl HehE A E T 19821 S&P 500 2] 4=2f v )& 2
6.7% P2t 16 0] 2t T 1998 o= 1.4%= sttt dlao &3 & 5 9l
tHl 77 o ElolH W52 55| vig4=¢](dividend income)o] H]s)A] F£2] 7}

'Hussman Funds - Estimating the Long-Term Return on Stocks - June 1998

2, oo

B ok




T AT wERA FA7FA o] AF
= o]l E2 stetolA| Bal Ao HE
WA 9l M5 e By o] HA = o] A E A A EH o

AEAA QA AT T F W42 A] 5-Year Treasury Rate, 3-Month
Treasury C Minus FEDFUNDS, Canada/U.S. Foreign Exchange Rate©] ZF# ¥
0] 2792 Aot M4 AdE . nlF 27 £ BEL OLSFH
ATt ol grol ugkoH gha0] 3¢ 9o AT vgith WA S
=2 7o E v AT dH]| MY = B0l e AT FE TY
23o] AT E TS Ao r FAAY IA7EAE0] 7|dete] whet 4]
Aol ’sAdol o o Qlot. webA =3 =l E 1 FA R Tl &F9
ATEA T et A "ok B Fiue/e] 9] gheo) AFsetthe A Bl
2 FAE Eilths Ao = u|=o] AA Yol At FfolH vl
FAAG ] eSS AZ o= a4 & o ok mehA Aut/a=9]
et A= S0 AERAE 7L ok 2 4= Qo v =1 A
vtho] 1S A E ¥ 20161 Ffutete] 9]¢ 2 HEXHFDD) 2] oF 45%7}
o] =o] 17, 2018 AUt 4%9] 74% 12| 1 4-¢) 9] 64%fP} mZate] Y
o TAgct= Ao 2 ettt

T Qoj| A= HeE2 = o EA|A Y} 33 H Industrial Production: Res-
idential utilities, Help-Wanted Index for United States, Initial Claims H4-5
APARAL R S, FRF A, AGFAAN AT T Hao|o) gyt oz

ol
_O'L
rlr
i
)
N
N o

A717} BHASF o] BHsIA 1 1T Ho] F7hshe] A Gt
wRo] O] F WAEL Zobshe FAE THA0] AYFel NS AasHA
k. 717 S5l 1 QYA Aol FAAFE e WEA e
9% Shgo] LoD AW gt T Wobx /] Bk whebd AAA
A5, FAFAFT AN BGSL BEY FAYBGE S0 JRVAS 71 o],
AT AT BAY A G o] BAES /A Bek o] H e H5A
29 o] WA 5ot §olulRt BA ILkT HEE 8749 AA/FG B
B 45 AYL A, AEA FAAT] FFE T WrSRD T S

O]q

ot
e A7)9) ARE AL AARE(E(w|F 1)} 7]9) Ax S

(Xi—1)7te] BAE FAF Adaptive LASSO H¥ © 2 st gic} 1-17] €] 7]

Zhttp://www.statcan.gc.ca/daily-quotidien/170425/dq170425a-eng htm
3http://www.statcan.gc.ca/tables-tableaux/sum-som/101/cst01/gblec02a-eng.htm
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Hp7L A E] Q22 SHQl & 4= Qlrt. Setet B HpEo] 7t o= A
E“H 01 = A5 2}7‘3 of TAH A HS-0]7] wjZolt}. §Hef AlFFo]
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40 A4 = 3dg GARCH

o4 AHE ANAAESES A o8 7
A 4= S ALE 7= =H o= & AFlA
7o g M7= o & £, Lee and Han (2016)2] HFRL
parametric single index) ¥4 2ol e AAFA
HE5A d&58o] footA FHEH=AEATHE 5 8l
A= HEA =S AA5t= FAHHF} AXEE t
TA L AR EA S TA 52 2SI AN o] 2g AT ¥
4 mg o] A H4eto] A= A A A(static) Ao eHE] o] Q1L FAQI
(dynamic) 1411 2]= AH3s}#] B35}= §HA7F 9lo}. Chang and Kwak(2018)
of A A% 0] Factor Augmented VARG 9] 235 5ol AX/a8 B
FAASZEY] FA ] BA L &4 Ao A 7Heste] ekl A ZHE
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ERS-GARCH RS-GARCH GARCH

K 0.00307%** 0.0086

o 0.8783#** 0.5287

T 1.4248%*** 2.0276%**

p -0.9999%3**

Bo 6.42E-05%* 6.91E-05 6.32E-05*

Bi 0.0249%* 0.0625%*  0.1098%***

B2 0.8956%** 0.8744%**  (0.8672%%*
log likelihood 871.4577 862.5413 849.5509

Notes: *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1

22 B2 Q5 HA A

ERS-GARCH RS-GARCH GARCH

QLIKE
DMW

0.0685

0.0846
1.8998

0.0871
2.6542




42 WA A =943 GARCH

H 3: E(r]R)2F AEE A A AAE57ke] OLS A3t
Group 1: Output and income
IP: Residential Utilities -0. 151 %%*
Group 2: Labor market
Help-Wanted Index for United States -0.171%%*

Initial Claims 0.127%%*%*
Group 6: Interest and exchange rates
5-Year Treasury Rate -0.190%**

3-Month Treasury C Minus FEDFUNDS  -0.117*
Canada/U.S. Foreign Exchange Rate 0.140%*

Group 8: Stock market

S&P div yield 0.328#**
VXO 0.641%%*

B 4: E(or]F_) 9 A9 AN AAMS7E0] OLS B
Group 1: Output and income
IP: Materials -0.147%%*
Group 2: Labor market
Civilians Unemployed for 5-14 Weeks -0.067*
Group 5: Money and credit

Real M2 Money Stock -0.127%%*
St. Louis Adjusted Monetary Base -0.110%**
M2 Money Stock -0.052

Group 6: Interest and exchange rates

3-Month Treasury C Minus FEDFUNDS  -0.139%%%*
Canada / U.S. Foreign Exchange Rate 0.111%*

Group 8: Stock market

S&P 500 -0.648***
S&P div yield 0.169
VXO 0.429%%*
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44 WA =744 g GARCH

o9
0.8
0.7
0.6
0.5
0.3
0.3
0.2

0.1

1]
e S P T T T OIS TS S

= NBER Recesson ERS+GARCH R5+GARCH

B o o o

The Extracted Latent Factor

2
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NBER Recession Dates
=)




Alghanistan,
& ran

£ Hostages

30
OPEC 2
“A

Mar-78

It

T, A E, HEA

9 5: A2 VXOQ| H

Black Manday

911

Ruddian &
(=11
Gulf war i Default

WioldCam
& Endon

Monetary oysle
tunning poi

Gulf
Warl

Asian
Crigis

I \J"\'k L

Sep-82 Mar-8%

Sep-95 Mar02 Sep-08

m NBER Recesshon VED e RS GARC H

Credit crunch

Mar-1%

45



46

LH A A

=438} GARCH

o 1
B. B2 HA|HA %
ohgo) 222 2 Qo A 1§ FRED-MD ¥i%o] chat 4% 2ol
(FEE th2o] dlog gk ou]gict. (1) MEelS: (2) A x; (3) A% x5 (4)
log(x,); (5) A Log(x); (6) A2 log(x,); (7) & (xy /1 — 1);
¥ 5: A= A (Output and income)
Hed(fred) (ZE AT
1 RPI 5 Real Personal Income
2 W875RX1 5 Real personal income ex transfer receipts
3 INDPRO 5 IP Index
4 IPFPNSS 5 IP: Final Products and Nonindustrial Supplies
5 IPFINAL 5 IP: Final Products (Market Group)
6 IPCONGD 5 IP: Consumer Goods
7 IPDCONGD 5 IP: Durable Consumer Goods
8 IPNCONGD 5 IP: Nondurable Consumer Goods
9 IPBUSEQ 5 IP: Business Equipment
10 IPMAT 5 IP: Materials
11 IPDMAT 5 IP: Durable Materials
12 IPNMAT 5 IP: Nondurable Materials
13  IPMANSICS 5 IP: Manufacturing (SIC)
14  IPB51222s 5 IP: Residential Utilities
15 IPFUELS 5 IP: Fuels
16 CUMEFNS 2 Capacity Utilization: Manufacturing
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6: I = A|ZH(Labor market)

2 (fred) 7= A9

1 HWI 2 Help-Wanted Index for United States

2 HWIURATIO 2 Ratio of Help Wanted/No. Unemployed

3 CLF160V 5 Civilian Labor Force

4 CE160V 5 Civilian Employment

5 UNRATE 2 Civilian Unemployment Rate

6 UEMPMEAN 2 Average Duration of Unemployment (Weeks)
7 UEMPLTS 5 Civilians Unemployed-Less Than 5 Weeks

8 UEMP5TO14 5 Civilians Unemployed for 5-14 Weeks

9 UEMP150V 5 Civilians Unemployed - 15 Weeks & Over
10 UEMP15T26 5 Civilians Unemployed for 15-26 Weeks

11 UEMP270V 5 Civilians Unemployed for 27 Weeks and Over
12 CLAIMSx 5 Initial Claims

13 PAYEMS 5 All Employees: Total nonfarm

14 USGOOD 5 All Employees: Goods-Producing Industries
15 CES1021000001 5 All Employees: Mining and Logging: Mining
16 USCONS 5 All Employees: Construction

17 MANEMP 5 All Employees: Manufacturing

18 DMANEMP 5 All Employees: Durable goods

19 NDMANEMP 5 All Employees: Nondurable goods
20 SRVPRD 5 All Employees: Service-Providing Industries
21 USTPU 5 All Employees: Trade, Transportation & Utilities
22 USWTRADE 5 All Employees: Wholesale Trade
23 USTRADE 5 All Employees: Retail Trade

24 USFIRE 5 All Employees: Financial Activities

25 USGOVT 5 All Employees: Government

26 CES0600000007 1 Avg Weekly Hours: Goods-Producing

27 AWOTMAN 2 Avg Weekly Overtime Hours: Manufacturing
28 AWHMAN 1 Avg Weekly Hours: Manufacturing

30 CES0600000008 6 Avg Hourly Earnings: Goods-Producing

31 CES2000000008 6 Avg Hourly Earnings: Construction

32 CES3000000008 6 Avg Hourly Earnings: Manufacturing
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¥ 7: 7 (Housing)

FU
al

A (fred) ¢ ek

Total Business Inventories
Total Business: Inventories to Sales Ratio

BUSINVx
ISRATIOx

1 HOUST 4 Housing Starts: Total New Privately Owned

2 HOUSTNE 4 Housing Starts, Northeast

3  HOUSTMW 4 Housing Starts, Midwest

4 HOUSTS 4 Housing Starts, South

5 HOUSTW 4 Housing Starts, West

6 PERMIT 4 New Private Housing Permits (SAAR)

7 PERMITNE 4 New Private Housing Permits, Northeast (SAAR)
8 PERMITMW 4 New Private Housing Permits, Midwest(SAAR)
9 PERMITS 4 New Private Housing Permits, South(SAAR)

10 PERMITW 4 New Private Housing Permits, West(SAAR)

I 8: AH] - F& . A 11 (Consumption, orders, and inventories)
- (fred) t¥& A9

1 DPCERA3MOS86SBEA 5 Real personal consumption expenditures
2 CMRMTSPLx 5 Real Manu. and Trade Industries Sales

3 RETAILx 5 Retail and Food Services Sales
4  AMDMNOX 5 New Orders for Durable Goods
5 ANDENOx 5 New Orders for Nondefense Capital Goods
6 AMDMUOx 5 Unfilled Orders for Durable Goods
7 5

8 2
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H 9: B35} A1-8-7] 2| (Money and credit)

H =1 (fred) t71= Ay
1  MISL 6 M1 Money Stock
2  M2SL 6 M2 Money Stock
3  M2REAL 5 Real M2 Money Stock
4  AMBSL 6 St. Louis Adjusted Monetary Base
5 TOTRESNS 6 Total Reserves of Depository Institutions
6 NONBORRES 7 Reserves Of Depository Institutions
7 BUSLOANS 6 Commercial and Industrial Loans
8 REALLN 6 Real Estate Loans at All Commercial Banks
9 NONREVSL 6 Total Nonrevolving Credit
10 CONSPI 2 Nonrevolving consumer credit to Personal Income
11 MZMSL 6 MZM Money Stock
12  DTCOLNVHFNM 6 Consumer Motor Vehicle Loans Outstanding
13 DTCTHFNM 6 Total Consumer Loans and Leases Outstanding
14 INVEST 6 Securities in Bank Credit at All Commercial Banks
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3 10: o]2}&-1} 2H&-(Interest and exchange rates)
A (fred) 25 AW
1 FEDFUNDS 2 Effective Federal Funds Rate
2 CP3Mx 2 3-Month AAFinancialCommercialPaperRate
3  TB3MS 2 3-Month Treasury Bill:
4  TB6MS 2 6-Month Treasury Bill:
5 GS1 2 1-Year Treasury Rate
6 GS5 2 5-Year Treasury Rate
7  GS10 2 10-Year Treasury Rate
8 AAA 2 Moody’s Seasoned Aaa Corporate Bond Yield
9 BAA 2 Moody’s Seasoned Baa Corporate Bond Yield
10 COMPAPFFx 1 3-Month Commercial Paper Minus FEDFUNDS
11 TB3SMFFM 1 3-Month Treasury C Minus FEDFUNDS
12 TB6SMFFM 1 6-Month Treasury C Minus FEDFUNDS
13 TI1YFEM 1 1-Year Treasury C Minus FEDFUNDS
14 TSYFFM 1 5-Year Treasury C Minus FEDFUNDS
15 TI0YFFM 1 10-Year Treasury C Minus FEDFUNDS
16 AAAFFM 1 Moody’s Aaa Corporate Bond Minus FEDFUNDS
17 BAAFFM 1 Moody’s Baa Corporate Bond Minus FEDFUNDS
18 TWEXMMTH 5 Trade Weighted U.S. Dollar Index: Major Currencies
19 EXSZUSx 5 Switzerland / U.S. Foreign Exchange Rate
20 EXJPUSx 5 Japan / U.S. Foreign Exchange Rate
21 EXUSUKx 5 U.S. /UK. Foreign Exchange Rate
22  EXCAUSx 5 Canada / U.S. Foreign Exchange Rate
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I 11: 7}FA(Prices)

4151 (fred) B
1 WPSFD49207 6 PPI: Finished Goods
2 WPSFD49502 6 PPI: Finished Consumer Goods
3 WPSID61 6 PPI: Intermediate Materials
4  WPSID62 6 PPI: Crude Materials
5 OILPRICEx 6 Crude Oil, spliced WTI and Cushing
6 PPICMM 6 PPI: Metals and metal products:
7 CPIAUCSL 6 CPI: All Items
8 CPIAPPSL 6 CPI: Apparel
9 CPITRNSL 6 CPI: Transportation
10 CPIMEDSL 6 CPI: Medical Care
11 CUSROO00SAC 6 CPIL: Commodities
12 CUURO000SAD 6 CPIL: Durables
13 CUSROO00OSAS 6 CPI: Services
14 CPIULFSL 6 CPIL: All Items Less Food
15 CUUROO000OSAOL2 6 CPI: All items less shelter
16 CUSROO0O00SAOLS 6 CPIL: All items less medical care
17 PCEPI 6 Personal Cons. Expend.: Chain Index
18 DDURRG3MO086SBEA 6 Personal Cons. Exp: Durable goods
19 DNDGRG3MO86SBEA 6 Personal Cons. Exp: Nondurable goods
20 DSERRG3MO086SBEA 6 Personal Cons. Exp: Services
3 12: 2] A]AH(Stock market)
HE(fred) (A= AT
1 S&P 500 5 S&P’s Common Stock Price Index: Composite
2 S&P: indust 5 S&P’s Common Stock Price Index: Industrials
3  S&P div yield 2 S&P’s Composite Common Stock: Dividend Yield
4 S&P PE ratio 5 S&P’s Composite Common Stock: Price-Earnings Ratio
5 VXOCLSx 1 VXO
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