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BRE2Z0aLOJ5L
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7 =10.0046 - 0.0946r.1 - 0.0575r.2
(0209) (-5.416)  (-3.293)
L (BEEIT RATS THEE L TR W HEEEIZZ DR 5) . £7-. FE(residuals)D =
VR 7T LEERT S L. BHOAMHE AC LR E CAHE PAC 13 0 ISIDVWVMEEZ RV | E1E QT
AELETAHELIIRLRY, DFV | EKEITIFIA M)A XThHD,
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[View] — [Residual Diagnostics] — [Correlogram Squared Residuals] % i%®R3 5,



f Equation: UNTITLED Workfile: UNTITLED: Untitled', - B X
View | B c]Object] [Print[Name]FrEeze] [EstimatE[Furecast]Stats]Residsl

Representations I Residuals Squared

Estimation Qutput -
Actual,Fitted, Residual »

ARMA Structure...

Gradients and Derivatives » [tion AC PAC  Q-Stat  Prob

Covariance Matrix 1 0198 0198 12827 0.000

2 0408 0384 67388 0000
3 0200 0091 80511 0.000

>Currelugram - Q-statistics...
tability Diagnostics 3 Correlogram Squared Residuals...,
Histogram - Normality Test

-

-

Residual Diagnostics

Label

SRS S —

FATHE, UTORBPEREIND, ZNEHDE, AC L PACIIRERERZ LD, &
EQHWMFHEIIAELR-TWD, DF VD, HE2FEIIIRIMELSH D, LLFTIE, &V
FREICLMBEIZL > T, AITH LI,

Autocorrelation Partial Correlation AC FAC Q-Stat Prob

0198 0198 12827 0.000
0.408 0384 67388 0.000
0.200 0.091 80511 0.000
0.287 0122 10745 0.000
0.331 0234 14342 0.000
0.289 0126 17088 0.000
0.342 0143 20919 0.000
0.256 0066 23076 0.000
0.287 0057 25773 0.000
0.253 0045 27881 0.000
0.335 0132 31565 0.000
0.279 0081 34127 0.000
0.251 -0.021 36197 0.000
0.155 -0121 3699.0 0.000
0.203 -0.037 38350 0.000
0.236 0042 40179 0.000
0.252 0038 42269 0.000
0.245 0021 442585 0.000
0177 -0.037 45319 0.000
0.222 0033 46942 0.000
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~7 77 R=U—@ LM ME% H\ T, ARCH/GARCH ZRDIFEZ X 5, Equation
7 4> K@ [View| — [Residual Diagnostics|] — [Heteroskedasticity Tests| % i®iR3 5,

[=] Equation: UMTITLED Workfile: QUARTERLY:: Untitled®, - =

Viewr rocIObject] [PrintINameIFreeZe] [EstimatelForecastlStatsIResids]
Representations E of Residuals Squared

Estimation Qutput
Actual, Fitted, Residual >
ARMA Structure...

Gradients and Derivatives » ftion AT Pac Q-Stat Prob
EmimotrE= L S 1 0.030 0.030 0.1804 0.671
2 0219 0218 95390 0008
> 2 0089 0031 11.1032 0.011
»> Correlogram - Q-statistics...
» Correlogram Sqguared Residuals...

Histogram - Nnrmaliw Test

Specification 7N v 7 AD Test type T ARCH %#3&R9 5, LM REIL, KA 2 A, K
ZZ2FOT 7 THIR L. EDBRBPAEIC0 LR D0EH~D, Z D7, Number of lags
TS OT T HHAERE L TCEDLNERET D, ZITIEbs & LED,




R —
Heteroskedasticity Tests - @

Spedification
Test type:
Breusch-Pagan-Godfrey Dependent variable: RESID 2
Harvey
S The ARCH Test regresses the squared
| [ | residuals on lagged squared residuals

and a constant.

Custom Test Wizard...

l Mumber of lags: 5_ I

OK 47T & . MERIEAER S,

(=) Equation: UNTITLED Workfile: UNTITLED:: Untitled - B8

[ViewlProclObject] [PrintINameIFreeze] [EstimatelForecastlStatsIResids]

Heteroskedasticity Test: ARCH

F-statistic 209.9818 Prob. F(5,3257) 0.0000
Obs*R-squared 7954319 Prob. Chi-Square(s) 0.0000
Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 111016 Time: 11:07

Sample (adjusted). 8 3270

Included observations: 3263 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 0.487352 0.086505 5.633749
RESID*2(-1) 0.047456 0.017036 2786240
RESID*2(-2) 0.308012 0.016958 18.22222
RESID*2(-3) 0.003580 0.017801 0201112
RESID*2(-4) 0104148 0.016956 6.142279
RESID*2(-5) 0233878 0.017034 13.73037
R-zquared 0.243773 Mean dependentvar 1.615212
Adjusted R-squared 0.242612 5.D. dependentvar 5.094026
S.E. of regression 4433230 Akaike info criterion 5817971
Sum squared resid 64011.55 Schwarz criterion 5.829170

22 FDT 7L, 3 HIRILSMIAEIZ 0 & 8725, £7-., TR* (Obs*R-squared) 1% 795.432
EEVMEE 2D . BAEAKE 1% TR0 = o =05= o= o5 =0 13RS D GHET D p
fEIE 0.000) o MEARTIX P MRE TIHR L FREEAT I AR LW IR o = oo =as=
a=o5=0& LT- FIEZRD D L 209.982 L@V ME &L 72D | 00X A EIKUE 1% Tl B
A S NS T D p I 0.000) . LA EAS . ARCH/GARCH ZhRBFHET H L%
5o

ARCH/GARCH ETFILDOH#E

SEHDET VL ARQ) & L, BEEHIE GARCH(,DE L X 9, [Quick] — [Estimate
Equation] Z##&4R L T, Equation Estimation 7V > NV 2R RxT 5 (TKX) , £ LT
Bio A AR@) & L L9, £ LT, #EEE Method & LT, LS Tld7e<,
ARCH-Autoregressive Conditional Heteroskedasticity % .5,



Equation Estimation

Spedification | Optians

Equation spedification &

Dependent variable folloved by list of reeressors including ARMA
and POL terms, OR an explicit equation like Y=ol c{2)¥5.

re -1 to-2) I

Estimation settings:

Method: (1§ — Least Squares (NLS and ARMA) ~|
Sample: L5 - Least Squares (NLS and ARMA]

P TSLS - Two-Staee Least Squares (TSNLS and ARMA)
GMM - Generalized Method of Moments
LIML —_Limitacd

dkiall

git, Probit, Extrame Value)

O = Orderer o
GENSORED - Genecred or Truncated Data (includine Tabil)
L RRRRRER L emeda T

HEEYE Method #38 R 5 &, U4 > RURYI VDY | Specification Ol Hi 23 FrR S
nsd (FX) , FHDHX (Mean equation) (Z1E, HIFEEFE L2 ARQ)ETANENNT
W5, o X (Variance and distribution specification) Z4»5 &, BEME LT
GARCH(1, DI T 5%, & L ARCHQ)DHEE L7225, Order R v 7 A2
T.ARCH O%#% 2 & L,GARCH O %&#i% 0 [ZAE T iUX L\, £72 Error distribution
2 NormalIEBI AT/ > TV DA, Tz t pfMICEE T2 2L b TH D,

T e s s s s -
Specification | Options |

Mean equation

grs & ARMA terms OR explicit equation:

ARGH-M:

None -

Variance and distribution spedfication i
Wariance regressors

Model: [GARGH/TARGH -
ARGH |1 fThreshold order: [0
GARCH 1 Tror distribution:
T rane (I [Nurmal(Gausslan)
Estimation settings:=
Method  [ARCH - Autoreeressive Gonditional Heteraskedasticity -
Sample | 1 2070

ZL T, OK&F5L, UUTOHEMENGLND,

[Z)Equation: UNTITLED Workfile: UNTITLED:Untitled¥ -
| view| Proc |Object || Print| Name | Freeze || Estimate | Forecast | Stats | Resids |
Dependent Variable: R

Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 11/02/17 Time: 11:54

Sample (adjusted): 3 3270

Included observations: 3268 after adjustments

Convergence achieved after 26 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = G(4) + C(5)*RESID(-1)"2 + C(8)*GARCH(-1)

Variable Coefficient Std. Error  z-Statistic Prob.
(o] 0.043589 0.015510 2.810456 0.0049 37
R({-1}) -0.057988 0.020047 -2.892610 0.0038 :':jz(’j 0) it
R(-2) -0.038039 0.018285 -2.079193 0.0376

Variance Equation

c 0.013753 0.001812 7.590604 0.0000
RESID(-1)*2 0.084006 0.006466 12.99157 0.0000 JAN
GARCH(-1) 0.906260 0.006882 131.6852 0.0000 A jé& D it
R-squared 0.008757 Mean dependent var 0.00409.
Adjusted R-squared 0.008150 S.D. dependent var 1.278381
S.E. of regression 1.273161 Akaike info criterion 2.844324
Sum squared resid 5292366 Schwarz criterion 2.855509
Log likelihood -4641.626 Hannan-Quinn criter. 2.848330

Durbin-Watson stat 2.069276



IhexeHd e, T EnD,

t %

5:=0.044 - 0.0585,. - 0.0385.2

(2.81) (-2.89)  (-2.08)
= 0.014 + 0.084 &1+ 0.906h,.1
(7.59) (12.99) (131.67)

RIZ. Error distribution % Student’s t(t 77AANZEH L & 9,

o915 L,
Lo TVAD,
HHrEVWZ D,

Equaticn Estimabon gg-—-— E
Spechicaton | Optons

Mean equston.
Bolioweed by regressors & ARMA terms OR expleit equation

red-1t0-2 AN
Nerw: -
Variance and detrbaution soecicaton s
. e = Variance regreitons
Order
ARCH 1 Threshold crder 0
GARCH | 1

Errer dastrbuteon

Festrictions | Hors,

Estrmaton settrgs &
Method |ARCH - Autoregressive Candions e - - Ht B2
Sample | | 170

ST

LIFOFERENMEOND, 22 Tto4idHBEEIX T-DIST.DOF TH Y . 6.14
AHEIT/NE WD, BAEEOSAITERSAA TIEe < t MO Y T
722U, ZTOMDONRT A—2 OHEEEIT, ERMMEZIRELTYH, t 0fi%k

ELTH, HEV ATV, LUF TR, t 04 20E L THEET 5,

[=]Equation: UNTITLED  Workfile: UNTITLED::Untitled¥

=g

|View  Proc | Object | P|1'nt| Name| Freeze | Estimate | Forecast | Stats Resids |

Dependent Variable: R

Method: ML ARCH - Student's t distribution (BFGS / Marquardt steps)
Date: 11/02/17 Time: 11:56

Sample (adjusted): 3 3270

Included observations: 3268 after adjustments

Convergence achieved after 46 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(4) + C(5)"RESID(-1)"2 + C(6)"GARCH(-1)

Variable Coefficient  Std. Error  z-Statistic Prob.
c 0.060919  0.013990  4.354372  0.0000
R(-1) -0.062357  0.019105 -3.263890  0.0011 Sp“iéj D Et
R(-2) -0.045262  0.017450 -2.593277  0.0095
Variance Equation
Cc 0.009259  0.002827  3.275823  0.0011
RESID(-1)*2 0.088681 0.010589  B.374457  0.0000 A
GARCH(-1) 0909323  0.009657  94.16403  0.0000 ﬁﬁ 2 iﬁ
@IST. DOF 6.1 4098% 0.717042  B.564341 0.0000
R-squared 0008218 Mean dependent var 0.004093
Adjusted R-squared 0.007611 S.D. dependent var 1.278381
S.E. of regression 1.273507  Akaike info criterion 2.803757
Sum squared resid 5295.244  Schwarz criterion 2.816806
Log likelihood -4574.338 Hannan-Quinn criter. 2.808430
Durbin-Watson stat 2.058884

&

%12, IGARCH Z#EE 7 % IZ1%, Variance and distribution specification (Z & % Restriction
None 75 IGARCH (IZZEE 3L LV, EViews TiX, IGARCH ZH#EET 5 & 3 HOAD



LEFIEMNINSND, o, TEEEZN LT ENL D, BT EFHETE 2o T2
728, LA T CIiX IGARCH Tid72 < t A & {E L7z GARCH &7 /WIS WNToHMr &2 D
%o AFTIX. GARCH Z W TWA 72, HRELAER RN S DS,

ZWrT X b

AT & L B LR OB X &2 B 720 O TH X, Equation Window 2> 5 View—Garch
Graph—Conditional Variance & 3% & LA FOMMA M) &N D, BEFE T A IS T 5,

28
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20

16

12

| —— Conditional variance |

Fo, B LR EZZW OV T2 6 Equation Window (23T, Proc—Make
Residual Series & L Standardized & ¥ 2% EAEMELIRZED VT LUWVRIIE L THERE N D,
Make Residual Window (233> C Name for Resid 78 v 7 A CLARIZ RO DH T ENTE D,
I TIHEREF LR s EARTEMT TR O,

Make Residuals

Residual type
(O Ordinary

iz ndardized

Generalized

fme for resid series Cancel

WS OMDOBWT A e LTHE I, £T. s2ORINEER L, s2 LW ) ARTZATT T
BZI(genrs2=5"2), ¥ LT, s2%., 1RE2ERDT IV TRIFTDHEUTERD,

Variable Coefficient  Std. Error t-Statistic Prob.

c 0.998386 0.042272 2361811 0.0000

S52(-1) -0.045179 0.017494  -2.582587 0.0098

52(-2) 0.032927 0.017496 1.881921 0.0589

R-squared 0.003265 Mean dependent var 0.986265

Adjusted R-squared 0.002654 S.D. dependent var 1.951456

5.E. of regression 1.948864  Akaike info criterion 4.173289

Sum squared resid 12393.11 Schwarz criterion 4.178884

Log likelihood -6811.981 Hannan-Quinn criter. 4.175293

F-statistic 5.344041 Durbin-Watson stat 1.999142
Prob(F-statistic) 0.004818

207 7IFAETHLN, 0IZILWEZ E>TWD,



W2, 2%, 1RE2TD s DTV THIFLTH LI, sODT . MiFE bAREICR -
TEY., [MLENOIEMRENFET D EEZOND,

Variable Coefficient Std. Error t-Statistic Prob.

C 0.969305 0.034106 28.42071 0.0000

S(-1) -0.096157 0.034259 -2.806771 0.0050

S(-2) -0.178760 0.034273 -5.215819 0.0000

R-squared 0.010657 Mean dependent var 0.986265

Adjusted R-squared 0.010051 S.D. dependent var 1.951456

S_.E. of regression 1.941624  Akaike info criterion 4.165844

Sum squared resid 12301.19 Schwarz criterion 4.171440

Log likelihood -6799.824 Hannan-Quinn criter. 4.167848

F-statistic 17.57497 Durbin-Watson stat 2.138108
Prob(F-statistic) 0.000000

TUITNEDRFGNAT AREE LTHE I, T, <0725 1 7257 I —EH%1E
%3 % (genr dummy=s<0), =L T, s2 %, 1205 3K ETO dummy O 7 7 CTEIFT S &
PUTE7e5, 020 dummy ODREBIFAE L 2> TEB Y, FEFFMEDOFEN DN D,

[=]Equation: UNTITLED Workfile: UNTITLED:Untitled¥ e =
View | Proc | Object || Print | Mame | Freeze || Estimate | Forecast | Stats | Resids |

Dependent Variable: S2

Method: Least Squares

Date: 11/02/17 Time: 12:26

Sample (adjusted): 6 3270

Included observations: 3265 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 0.620248 0.069683 8.900978 0.0000
DUMMY (-1} 0.292166 0.067962 4.298939 0.0000
DUMMY (-2} 0.281908 0.067964 4.147911 0.0000
DUMMY (-3) 0.140728 0.067961 2.070711 0.0385
R-squared 0.011917 Mean dependent var 0.986472
Adjusted R-squared 0.011008 S5.D. dependeant var 1.9851719
S.E. of regression 1.940946 Akaike info criterion 4.165453
Sum squared resid 12285.08 Schwarz criterion 4. 1728915
Log likelihood -6796.102 Hannan-Quinn criter. 4.168125
F-statistic 13.11050 Durbin-VWatson stat 2.127521
Prob(F-statistic) 0.000000

SO AL LIHEEZIT > CTH L D, ZhT
Is s2 ¢ dummy(-1) dummy(-1)*s(-1) (1-dummy(-1))*s(-1)
EATTHITI Y,

[(=lEquation: UNTITLED Workfile: UNTITLED:Untitled¥ e e =
[view | Proc | Object|[] Print| Name | Freeze [| Estimate | Forecast | stats | Resids |

Dependent Variable: S2

Method: Least Squares

Date: 11/02/17 Time: 12:30

Sample (adjusted): 4 3270

Included observations: 3267 after adjustments

Variable Coefficient Std. Error t-Statistic Prob._

c 1.006964 0.077014 13.07508 0.0000
DUMNMY(-1) 0.260663 0.103680 2.514108 0.0120
DUMMY (-1)*S(-1) 0.179254 0.064557 2. 776695 0.0055
(1-DUMMY (-1))*S(-1) -0.239446 0.085585 -2.797746 0.0052
R-squared 0.010123 Mean dependent var 0.986973
Adjusted R-squared 0.009213 S.D. dependent var 1.951576
S._E. of regression 1.942565 Akaike info criterion 4. 167119
Sum squared resid 12313.13 Schwarz criterion 4. 174578
o R ihood -6802.990 Hannan-Quinn criter. 4.169791
11.12298 Durbin-VWatson stat 1.999531

Reob statistic) 0.000000

ZITH, INODOEBITARE LR TEY ., IBAHENLEC TV DLDR DD, Fi-,
dummy(-1), dummy(-1)*s(-1), (1-dummy(-1))*s(-1)DFRENETOTH D0 EHRET D ITIE,
F-statistic (EEBIHLSN ORI ETOL WO IREFGLZRET D) AT i, Ziu



11.12298 L 72> TH Y | IREAGRNIEH I NS,

ARCH-M

H L ARCH-M 7 /V&H#HEE L7272 5, Equation Estimation 7 > KU O& LIZH D
ARCH-M 7R v 7 AT, None L% E I TWAHD%, Variance ICEE T UL LV, 25T
e, FHORIT, Bl he DAL E LTBEINEND,
([Equation Estimation " R ——" i
e et

Mean equation:
Dependent followed by regreszors & ARMA termz OR explicit equation:

|rcr(—1 o -2

. - Mone i
Variance and distribution specification iz StileDey v
Madal [G,QRGH/‘FARGH '] “ariance FEgressars: %
Order: o
ARGH: [ 1 Threshold order: |0
GARGCH: ’]_ Error distribution:

Restrictions: [ HNone v] [Studant's t -

-Estimation settings:=-
Method: [P.RCH - Mfutoreeressive Conditional Heteroskedasticity b

Sample: | 13970

I= ok [ Few

ZLTOKZBTLEUTORENGONS, 22 TEHORIZ GARCH & W5 HHE N
boTWHDONHERTE S, ZOREIT0.016 L 7T ATHHMN tEIT 1.04 LIES HFET
AN

[E]Equation: UNTITLED Workfile: UNTITLED:Untitled¥

| View|proc|Object | rint| Name | Freeze || Estimate | Forecast  Stats | Resids |

Dependent Variable: R

Method: ML ARCH - Student's t distribution (BFGS / Marquardt steps)
Date: 11/02117 Time: 11:58

Sample (adjusted): 3 3270

Included observations: 3268 after adjustments

Convergence achieved after 40 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1)

Variable Coefficient  Std. Error  z-Statistic Prob.
IGHRCH 0.016628 0.016005 1.038958 0.2Q8l
1= TOREToT T " .
R{-1) -0.062793 0.019206 -3.269363 0.0011
R{-2) -0.045367 0.017519 -2.589534 0.0096

Variance Equation

(o] 0.009432 0.002864 3.293668 0.0010
RESID(-1)*2 0.089281 0.010693 8.349419 0.0000
GARCH(-1) 0.908600 0.009759 93.09972 0.0000
T-DIST. DOF 6.150786 0.718304 8.562930 0.0000
R-squared 0.006198 Mean dependent var 0.004093
Adjusted R-squared 0.005284 5.D. dependent var 1.278381
S.E. of regression 1.274999  Akalke info criterion 2.804052
Sum squared resid 5306.033 Schwarz criterion 2. 818965
Log likelihood -4573.821  Hannan-Quinn criter. 2.809393
Durbin-Watson stat 2.050970

L p DAY 72\ 72 5 View — Coefficient Diagnostic — Wald test - Coefficient Restrictions 7> 5, dummy(-1),

dummy(-1)*s(-1),  (1-dummy(-1))*s(-)DFRELR T T 0 (c(2)=c(3)=c(4)=0) Z MG & L= FREZITZILL W,



2. ERBOETIL

SRS TR, B2 — 2 FE W= — AKXV RTT 4 VT A ICRE R R EFH
DIV D, WSRO TENR T T 4 VT 4 &2 L RE NS E L8 AL, LA
Ly VR LMD, Z 2Tk, 2 9 L7282 2 2 £ 7 /L (TARCH, EGARCH)
EHEEL LD,

TARCH E£T /L

oL TARCH &35, TARCH Tid, # I —4&#

dri=1 B L &s<0
=0 L e&s>0
AL, K& oHE
he= o+ g’ +hdigr® + Bihe

LEXET S, 22T, A>0 ThIUX, AT a v 7L, EOvay 7 X0V ERTT 1V
TAEHRIED (WAL VRN D D)

el AL X 912, ARCH O specification 7 4 > K7 &#Bi\ T, Mean equation I% rcr(-1
to-2) & L. Variance and distribution specification @ Order X ARCH % 1. GARCH #% 1
& L. #7212 Threshold order (2 1 Z AL LD (FREM) . ZHTHERIT, dien?
BMMEhd,

Equation Estimation - - —_— Iéj
specification | Options
Mean equation:
Dependent followed by regressors & ARMA terms OR explicit equation:
ARCH-M:
rori-1to -2
E—
Variance and distribution spedfication iz
Wariance regressors:
Model [GARGH/TARCH -
Order:
ARCH: |1 Threshold order: 1
GARGH:| 1 Errar distribution:
Restrictions: [Nnna v] [Student's t -
Estimation settings:=
Methad: [RROH - Autoregressive Conditional Heteroskedasticity -
Sample: | 1 3039
i [ oK | [ Fevtl |

ZZTC, OK Z#F LU FoHEFHRPHEOND (FH), DFEY duea? DRI
(resid(-1)"2*(resid(-1)<0))IZ 0.154 TH U | A EAKYE 1% CTIRESGE ((R¥=0) FEHIN D,
COFRBIIEEICETHY, ADYa v ZIZIEDOY a v 7 kD bR T T 4 VT 4 RS
D ENGND,



Variable Coefficient  Std. Error ~ z-Statistic Prob.
C 0.034712 0.013840 2.508126 0.0121
R(-1) -0.060215 0.018665 -3.226108 0.0013
R(-2) -0.037651 0.017275  -2.179501 0.0293
Variance Equation

C 0.009803 0.001776 5.520851 0.0000
RESID(-1)"2 -0.021903 0.007605  -2.880210 0.0040
ESID(-1)"2*(RESID(-1)<0) 0.154186 0.014940 10.32045 0.0000
GARCH(-T) 0.933575 0.007443 1254792 0.0000
T-DIST. DOF 7.103263 0.913464 7.776186 0.0000
R-squared 0.009273 Mean dependent var 0.004093
Adjusted R-squared 0.008666 S.D. dependent var 1.278381
S.E. of regression 1.272830 Akaike info criterion 2.769707
Sum squared resid 5289.616  Schwarz criterion 2.784620
Log likelihood -4517.702  Hannan-Quinn criter. 2.775048

Durbin-Watson stat 2.065665

EGARCH £TI/L

EGARCH T, #aiBZ%0T Inth) & 72> TE Y | REITIEATIFKIZ 2T D BB
W, F£72. EGARCH Ty a v 7 DORTT 4 VT 4 ~DIEMNHRREEZETDHZ &

HTE D,

In(h)=a,+a, e, /h’ |+, (e, /h’ )+ B, In(h, )
Je LA U7 —# CEGARCH OHEE % L CH X 9, ARCH @ specification i [fj % BT,
Variance and distribution specification @ Model Z, GARCH/TGARCH %#7%: % L C, EGARCH
Z#IR L X 9, Order 13, ARCH % 1, GARCH % 1, Asymmetric order # 1 L $5E T 5,

Equation Estimation R R— (3|
Spedfication |Optinnsi
Mean equation
Dependent followed by regressors & ARMA terms OR explicit equation:
= e Ll 2 2 ARGH-M
rev-Tto -3 PR R
e o 5 s
Model: (e = Wariance regregsors
Order: -
SRCH: |1 feymmetric order: | 1
GARCH: | 1 Error distribution
Hone Student's t -
Estimation settings:=
Msthod: [4RGH - Autoresressive Gonditional Heterogkedasticity -
Sample: (7 3270 -
[ok [ Fet |

I

OK ZH4 & | HEFHEE Equation 7 4 > R & L TEREIND,



TOG(GARCH) = C(4) + C(5) ABS(RESID(-1)/@SQRT(GARCH(-1))) +
C(6)*RESID(-1)/@SQRT(GARCH(-1)) + C(7)'LOG(GARCH(-1))

Variable Coefficient  Std. Error  z-Statistic Frob.
C 0.038472 0.013419 2.867045 0.0041
R(-1) -0.060611 0.018572 -3.263573 0.0011
R(-2) -0.031376 0.017108 -1.833983 0.0667

Variance Equation

C(4) -0.086624  0.011146 -7.771739  0.0000

C(5) 0.107950 0.014677 7.355187 0.0000

C(6) -0.129289 0.011147  -11.59813 0.0000

C(7) 0.986068  0.002344  420.5995  0.0000

T-DIST. DOF B6.877750 0.857400 8.021631 0.0000
R-squared 0.008899 Mean dependent var 0.004093
Adjusted R-squared 0.008292 S.D. dependent var 1.278381
S.E. of regression 1.273070  AkKaike info criterion 2.770965
Sum squared resid 5291.609 Schwarz criterion 2.785878
Log likelihood -4519.756  Hannan-Quinn criter. 2.776306

Durbin-Watson stat 2.064298

HEE A RATHEAA I FE N LAV WS, FeCHH - 7238 o B o XU B9 2 HEE =0
EhNTWD, Thzab i, HEMREEZELDD L.
r=0.038 = 0.0617.1— 0.0317r.2
(2.87) (-3.26) (~1.83)
In(h,) = —0.087+0.108| &-1/ he1"?~0.129(&1/he1 ")+ 0.986 In(h.1)
(-7.77) (7.36) (~11.60) (420.60)
LY BRTORBITAETChH D, £12, ha DEEZFGEET DL, a2 1 BAE 2 5 &
In(h)i3-0.021 (=0.108— 0.129) AL 72 IFHENNT 5, ZAUTK L, &2 1 LD 95 & | In(h)
1%.0.237 (=0.108+0.129) 2 G T 5, Zhid, B =a—2ADHFPRRN=a—2A LD %
S E D BEHRISELDIRDHD T L2 ERT D,
% L T View—Residual Diagnostics>ARCH LM Test & L, Number of lags T 1 Z %R L
X9 (ETHEZR) . TLTOKZ27 Y v/ 3T5L A TORHMMNPRRIND, Tk i
Dl s DREIIAE TIEH D08, -0.054 LIEFIT/NE W,

[S)Equation: UNTITLED Workfile: UNTITLED:Untitled¥ || (=

View| Proc| Object || Print | Name | Freeze || Estimate | Forecast | Stats | Resids |

Heteroskedasticity Tests

i - Heteroskedasticity Test: ARCH
Specification .
Test type: F-statistic 9.426602 Prob. F(1,3265) 0.0022
Breusch-Pagan-GodFrey Dependent variable: RESID~2 Obs*R-squared 9 405222 Prob. Chi-Square(1) 0.0022
Harvey
Glejser The ARCH Test regresses the squared Test Equation:
m residuals on lagged squared residuals Dependent Variable: WGT_RESID*2
White and a constant. Method: Least Squares

Date: 11/02/17 Time: 15:21
Sample (adjusted): 4 3270
Included observations: 3267 after adjustments

Custom Test Wizard...

Mumber of lags: 1

Varable Coefficient  Std. Error -Statistic Prob
c 1.047323 0.037473 27.94501 0.0000
WGT_RESID"2(-1) -0.053657 0.017476 -3.070277 0.0022

R-squared 0.002879 Mean dependent var 0.993979
Adjusted R-squared 0.002573 S.D. dependent var 1.900160
S.E. of regression 1.897714  Akaike info criterion 4.119789
Sum squared resid 11758.30 Schwarz criterion 4.123518
Log likelihood -6727.675 Hannan-Quinn criter. 4121124
F-statistic 9426602 Durbin-Watson stat 1.996867

Probi(F-statistic) 0.002156
carel




I, B AR =N ER DRI > TV D0 a2 R L TH XK 95, View—Residual
Diagnostics—Histogram Normality Test & #&{R732% L L TOBEENF RS D,

800
- Series: Standardized Residuals
700 T Sample 3 3270
Observations 3268
600 —
500 . Mean -0.038727
Median -0.002609
400 - - Maximum 3.557135
Minimum -6.994647
300+ Std. Dev. 0.996329
i Skewness -0.475885
Kurtosis 4.584104
1% Jarque-Bera  465.0434
04— e —1 | | Probability 0.000000

ZOREHRDE, EID LEAESE LTS XYk 2D, ) (Mean) & H 0l
(Median)i%-0.038, -0.0026 TH Y, 1FE 0 L722> TV 5, FAMEMaximum) & /)M
(Minimum)%& # 5% &, ZHZH 3.557, -6.99 TH VY, ADMEOF MM ETREL 2> T
W5, EE(Skewness)E-0.476. R (Kurtosis)iX 4.584 & 72> TW5, [EHRSATIL, &
FEIX 0, REIX3 LD, TRODEIZIERSME IV LB RL L HICHZD, 22T
EBRSAHNE S DERET HHitE L LT, Jarque-Bera fit&03H 5, Z OfEHEIT
465.04 THY, D pfHEIL0.00 L 7> TRV, AEKAE 1% CTIEHGMORENEA S
ESc



3. 2% & GARCH

A E IR EREDOET NV EFE L TEx, LML, IFETEH, Zue—bazint
L. EBRIRARTIT 4 VT 4« vay 7 DERKIERPEE>TWND, ZOLI ST
%, EHHEOMABEREBET LI ENEREERD,

CCCETIL

Z I T, 7—% EXRATES(DAILY).xls #H\»C, CCCETFNEHEEL TH LI (HF
HFI3FEI0HZM) , HELV— bz S & L. TOEMRE yisln(Su/Su) T 5, 2T, =
— Xy R Ry AAR-T7T7 03y LIS, DFED,

genr yl=log(euro/euro(-1))

genr y2=log(bp/bp(-1))

genr y3=log(st/sf(-1))
EANNT B,

SEEETNTIE, BEROFIELITRRY, VAT LBRERET HZLERDH D, £
T workfile V 4 > RUT, a2y ba—AFX—%52MLRRL7 Yy I7FTH5Z LT,y o
vz ZRIRFIOEIRT 5, ZOREBTHZ Vv 73258, A=a—RFRRENLHD T, [Open)
— las System | Z&ERT 25 (TH) .

EE] werkfile: UNTITLED - = x
[view | Proc] object| [save [ Freeze [petans /-] [ show| Feten [ store [Delete [ Genr [ sampie |
Range: 12342 — 2342 obs Filter: =
Sample: 1 2342 — 2342 obs Order: Mame
El c
EA euro
EA pound
EA resid
EA v
| =
[ @ > as Group

Copy p———— as Equation...

Copy Special.. | == Factor...

Paste CtrleW
Paste Special...

MManage Links & Formulae...
Fetch from DB...

Update from DB...

Store to DB...

Export to file...

99 5L, Make System 7 1 > RUNEREIND (FK) ., ZZTYAT A (HEN
BT L) 2BETH, ZZTHMULEELRWTHEEZTTY, 2% 0. BILROHHA
EHE LT, ERHEOLZ L DETIVERET D,

Make System I.é]
Baroirrsror o= Corihartaame
¥1y2y3 c
Regressors an d ARQ terms Option
Common coef Fficients Dependent variable
transformation
NONE -

——




OK%7Vvyr73%L, System 7V 1 RUNERIND (TH) , A=a——7b
Estimate %8R935,

@ Systern: UNTITLED Workfile: UNTITLED:: Unml - = x

[view [Proc| object | [Print [ Mame [ Freeze [Insen@ Estimate | sp)c| stats | Resids |
@ETACKINST

@INST
M= (1)
2= ()

3= (3

9% &, System Estimation 7 1 > FUNEKRIIN D, Z Z T Estimate method D A =
= —7/ 5, ARCH-Autoregressive Conditional Heteroskedastlmty ZEIRT 5,

[System Estimation

g |

Estimation method
[Ordinary Least Squares =]

THE. U4 RUuBE DY  ARCH 5 /L OfEEmHE & 72 5(FX), = 2 ¢, ARCH
model specification @ Model type 7>5 Constant Conditional Correlation Zi®IR 3 %,

System Estimation - —~— ﬂ
Estimation Method | Options
Estimation method ARGH coefficient restrictions
ARCH - Conditional Heteroskedasticity v] Goefficient: Restriction:
il
ARGH model specification GARCH(1)
Made| type:
I [Oonstant Gonditional Gorrelation v] I
ARCH: |1 TaRCH: |0 Errar distribution
GARCH: [1 [Multivariata Normal -
Variance resressors: Sample
13475

OK ##f9-& | System U 1 v RUICHEERE AR RSN D, HEEHRVBERIND D
LEVWDOT, & RBEOHDTZTEZHIAL LD, EOHS I

Coefficient  Std. Error  z-Statistic Prob.

C(1) 0.000119 8.04E-05 1.483059 0.1381
C(2) 5.07E-05 7.89E-05  0.641940 0.5209
C(3) 0.000125 8.89E-05 1.407600 0.1592

D, TIT, yu= it & D i OREE SIZEN TN E i C(1),CQR),CONCHT-bH, OF
UIN

y1:=0.000119+ &1, y2=5.07E+ £, y3,=0.000125 + &3,
L%,



Fo. TOMGEATHL &,

Covariance specification: Constant Conditional Correlation
GARCH(i) = M(i) + A1(I)*RESID(i)(-1)*2 + B1(i)*GARCH(i)(-1)
COV(i,j) = R(i,j* @SQRT(GARCH(i)*GARCH(j))

Transformed Variance Coefficients

Coefficient  Std. Error  z-Statistic Prob.

M(1) 1.55E-07 4.22E-08 3.673735  0.0002
A1(1) 0.045141 0.003157 1429953  0.0000
B1(1) 0.952472 0.002883  330.4048  0.0000
M(2) 2.57E-07 5.72E-08  4.495612  0.0000
A1(2) 0.039188  0.003889 10.07582  0.0000
B1(2) 0.952907  0.004903 194.3606  0.0000
M(3) 2.49E-07 5.45E-08 4571262  0.0000
A1(3) 0.057243  0.002772  20.64710  0.0000
B1(3) 0.940787  0.002899  324.5416  0.0000
R(1,2) 0.681738  0.007939  85.86891 0.0000
R(1,3) 0.859919  0.003375  254.7938  0.0000
R(2,3) 0.595584  0.009400 63.35913  0.0000

Wb, ZI T, wED3OORMERA2). R(1,3). RRINPHEBEKICR>TWD, OF
V. ZAUL p12=0.68, p13=0.86, p2;=0.59 ZEHKT 5, E7=. MOIREIL GARCH OHEE R
RTHY ., LLTOXISERNH 5%

hue= M(1) + AT(1) e + B1(1) hie

hoae= M(2) + A1(2)&1% + B1(2) hoaes

h3si= M(3) + A1(3)&3.1% +B1(3) h3se
DFE D HEFHERIT

hi1e=1.55E7 + 0.045&/,.1> + 0.952 hy1eq

ho2e=2.57E7 + 0.039&.1% + 0.953 haoey

h33=2.49E7 + 0.057 &5,.1> +0.941 h33.
*tf4 Vech €5 /v

—J&, System Window Z P U TH 5, workfile 7 4 > K7 T, yi, y2, ys 28R L,

Open System % i®iR 3%, Z Z T, ARCH model specification @ Model type 7> % Diagonal
Vech ##&l¥ 9, F7-. restriction % indefinite matrix & L X 9,

System Estimation =]
Estmation Method | Options
Eetimation methad ARGH cosficitnt rastrictions
ARGH - Conditional Heterozkedasticity = Contlicient e
ARCH |
ARCH mod speciiation AR
| Disgonal VEGH =]
TUAtrgtETane (e
arch [ TARGH [0 Dty
e Multivariate Hormal
Varisecn regressoes Sampin
1 TS
o) [ e )

2 26 ORIIHEFHLIZ System 7 4 & R D A =2 —3—/5 [View] — [Representations| Zi#IRT 25 Lbonh <
TLEELED,



ZLTOKZZ7 Y v 7 35L, #EMRNERIND, FHAORFIT EEIC, GARCH
DFERIT IR RTINS, GARCH OHEERRIZ, UT &5,

Transformed Variance Coefficients

Coefficient  Std. Error  z-Statistic Prob.

M(1,1) 4.23E-07 5.55E-08 7.624039 0.0000
M(1,2) 2.90E-07 3.98E-08 7.275378 0.0000
M(1,3) 4.43E-07 5.80E-08 7.648626 0.0000
M(2,2) 3.15E-07 5.32E-08 5.928512 0.0000
M(2,3) 2.76E-07 3.97E-08 6.957169 0.0000
M(3,3) 5.49E-07 7.16E-08 7.663706 0.0000
A1(1,1) 0.044846 0.002371 18.91484 0.0000
A1(1,2) 0.034921 0.002189 15.95116 0.0000
A1(1,3) 0.045173 0.002073 21.79374 0.0000
A1(2,2) 0.037695 0.002912 12.94286 0.0000
A1(2,3) 0.034285 0.002190 15.65507 0.0000
A1(3,3) 0.047925 0.002287 20.95887 0.0000
B1(1,1) 0.947322 0.002562 369.8190 0.0000
B1(1,2) 0.954314 0.002802 340.5434 0.0000
B1(1,3) 0.946471 0.002277 415.7336 0.0000
B1(2,2) 0.953503 0.003751 25641723 0.0000
B1(2,3) 0.955689 0.002621 364.6834 0.0000
B1(3,3) 0.943232 0.002560 368.4106 0.0000

DFEY . HEFHERIX
hi1=4.23E7 + 0.045&1.1%> + 0.947 hi111
hi2e=2.90E7 + 0.035&1.161 + 0.954 hine g
hize=4.43E7 + 0.045&1,1851 +0.947 hize
ho2e=3.15E7 + 0.038&21% + 0.954 ooy
ho3i=2.76E7 + 0.034&2.1&5.1 +0.956 haze
hs3i= 5.49E7 + 0.0483:.1% + 0.943 hs3t



