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o ABSTRACT O

Volatility is especially important in financial markets, as the value of stocks and financial
instruments depends on their risks, which are explained by volatility. Therefore, this paper
proposes a fully Bayesian Simulation, based approach for statistical inference in stochastic
volatility models, the workflow in the research is included analysis and modeling of the
daily returns of the Damascus Securities Exchange during the period from (1/4/2010) to
(12/9/2021), and using of three types of models based on different assumptions about
volatility (ARIMA - GARCH - BSV). The direct in-sample comparison between the three
models indicated that the Bayesian Stochastic Model performs better in terms of predictive
accuracy and in clarifying the characteristics of the data used in the analysis. The results
of evaluating out-of-sample predictions using the Bayesian Stochastic Model also showed
a convergence between the actual values and the estimated values of returns, with their
movement in the same direction. These results show the importance of using Bayesian
Inference for both researchers and investors in the financial markets due to its superiority
over the widely applied models (ARIMA - GARCH).
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AL Julal) 2-2

(Returns) xilse ) Sland) oda Jisad o Lo Wle bl il b aasied) wlad) e3all o land!
b sl aaaind Ll i) Jaad 360K ey bl GhsY) B Bludlly o)l ik S )
:(Stylized facts) s2yme 3ilis Lailadll oda avd Aglasy) lpailodl Hl jlaud) e Yoy Alal) o3a
e 4 wlgall o adine cehalits Slal) Y aysill Cipaty VY aline 8 o ands gy sl ai Y Yl
Ll Ly s Yy (Stationary) sjiiuee 2l :Lsl .(Fama, 1965) 4l& Js5 (Mandelbrot, 1963)
lgall s Lyl SLY) 8 dallaal) dlsall o Lolay Talie] agng o8 d8da AT Ailind) 2USU Slgall oo
P oxilse s bl GHA Bhed Gsm sise am sk Slall aul) e sy (Taylor, 1982) sl
1(12/9/2021) A (1/4/2010) szl 55

Price of DWX

10?00 15?00

SUIDO

T T T T T T T
2010 2012 2014 2016 2018 2020 2022

log returns
o~
g_|
o
o
2
o
o~
= _
<
T T T T T T T
2010 2012 2014 2016 2018 2020 2022

g paal) BN VA ALY (58 (Blad (o sisa e ali)lE gty agal) Jland gk 1(2) JSA
Al LS s (3w adse clibug R Ablaay) dgapll A4 o alaieWl dald) slas) @ jaadl)

G oLt 25 Cum AL GHOU (3ad Gam el pall il sly seut) Sland skt lall JSA) W el
DT et e bl (b Ty Goud) ) 55 ¢/55/ by (appdil) agmall 22006 sle Gl s 3k
Gl b US55 cAuallall Geud) 3 1SS 4 Leie Aapte S5 6 o ol Auda il 3 2009 Al
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Shise O] 5 Lad (2009 ¢Adlal) 350 Bhad (Bom) Apg Bl Jlle 22 AT )l Afgu Aaiy (g5l
dle o ol el S L ulad 3L 1000 dadins 22009 aled Jo¥) GslS (e 31 8 Al 31U (iied (Gas
o il Al Al A Al pe Aande A8 (g pliey an Al GhOU (BEed (g i <2021
oobad 38 15,918 e yasall Glels ddyygm 5yl bk 1801,69 e 2021 sle 1 ) il el Al

Q011 alad OB et die oy Ally s 3 Adalall L) ) Lali 5ypmy o3ad culS s il
GO (3en Gsm 3B ) 3 Lea s (8 Anleai®) el auea o cufily (V) (Sn Byainn g
Gin 2011 ale s Aol 8 laela alad) 22l (IS jagall & Laadls Cum 1 (2) JSa0 sy LS 4L
s Gsnd) Slse Lple sl Al 2021 ale Al in ol oladl 305 2017 ple s Guead adde Ty ol
JSG Wagar o Silsall Hekii aamy s g 2017 ale amy olay) Sl o Jaadl clildas lgle (gpmm
ile dajiid) (DWX) (3diad (3gm pise e Sipleg) cilialitl dana o U Giagy Lupad (ki 20as

:Jarque — Bera jlial e alaeYh ekl ol lodls dia ) Glelaal) Gajm a8 dua

n 1
Jarque — Bera = E(Sz + 7 (K — 3)2) (19)

sl il Ao Jeass (1) dsaad) P& e cmdasill (K celgil) 1S ccilaaliall 2e i Cua

DWX iga ilgal anall ) silly Lbuagll s Lany) 1(1) Jgand

Normality Mean Standard

L Maximum Minimum Skewness Kurtosis
J-B Deviation

Variables

DWX 19835  0.0012 0.0072 0.037 0.021- 1.308 6.625

R Lilaay! Laapd) 4d lo alaieyly opfalll das) : jaaal

%10 s %5 e T %1 ais dgilaay) dagdl) Ljgina ) s

by of gt s %1 e dggine aglall ayysil) Hlial Ailasy Al dedl & (1) Jsaad) oo
sl dalla s b @heall Ghaily hausidl o IS G G o anlall gyl G g558 Y dlsall wle ]
Jalaal dpladyl) dagl) Jsaall (pe Laadl LS .(BreakDown Point) Ll olikais lasal Ll allall o2a &
el Jalae dad o 223 WS L aal) g il ey nlagy) laralls Goud) dlse il Ly oY)
o Gl lggia dle €T Gl Bl LS L (Leptokurtic) g e sl A s el e dadiye
e 2011 sl 3T 3 (-0.021) lus Ly ciladl sl jiled, legine 2013 D& LU 3 (0.037)
Y sl) B el oa Liad silpall Gawtl) pailiadl) (e - o) 48 o laydlty dypn 3 cunll Gy
el Baasl) s lsal il e i A abaall G Ly o(Baagdl ds (gsiad
Dhse & Al chril) G (i G o(Perron, 2006) Jé (e il (Breakpoint Unit Root)
A0 Aoleall T8y X gl 4y )8l 535 (INNOVation ¢laal)

p
y¢ = ¢ +at+0DU(T,) +yDT(Ty) + wD(Tp) + 8y;—1 + Z Pidye—i + & (20)
i=1
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bl e i Lany e 4 DU, DTy, Dy AdSeed) blly ool Glaes (4 @,0,7, 0 &
4 (2) Aaleall 385 I oV zigal pall) days p cphalidll io (adalilly olatV) (gsie o LSl
Bfie) § < 0 Abad) duia iy (A0 S pa ol o Biine 32) § = 0 paad) Fua il Gy HLasY) ¢ )y

A ) e deands (S S e 5l 05y

DWX ial legl) Sangll jia JLod) il 1(2) Jaad

_ INCPT TREND ' BREAK
DWX Stationary DWX(-1) C TREND BREAK BREAK DUM

tstatistics  -24.16***  0.605™  0.0023™ -1.47E05™"  0.0027" 121E05 (0002

Break Date  21/9/2011
EViews12 galin Ao slads¥l ofiald) alae) @ jaaal)

LY Agliasy Adlaa) el Gls Hol (sgime vie Lysina zigail dllae gaen of (2) Jsaall e W i
Gliad (hgms Mg piple sl Alulis f geitiaty cpall Zpmjdll (s o i il %1 Apgina (g5imna (1o J8
skl JaY) e oDy g cilesall L6 O o Jy 13 IS 55 35m ge e Zalal) (350
il deire e Goudl Slse itia Cua 21/9/2011 8 Sl il ol cpes @ adf Bl WS
A L) Ay (bl laaly 4000 sedadl) b s L (2) JSEN b mage sa LS daL cll) Dl

1(4) Walad) DA e dilgall Sl K

Series DWX$ Return Dwx’

==y [
= ::::,::,::l::l::4::J:::I::J::J:::liiiliiil:::k::L::%::E::f::f::j::i::{:::‘:::l:::k::t::t::t::l:::l:::):::f::i::j::i::::
) 4 10 15 2o 25 30
Lag
Series DWX$ Return Dwx’
—
o)
= _|
S|
a= |
o e el $=-n-—] l------ i Setelrieltetatel p-b-goe - fo-g----- ettt e el ettt el deltal el lalel
StT——— e e . S ——
) 3 10 15 20 25 30
Lag

Al 3L By (39w dilgad ally S L) Al :(3) Jed)
R Alaay) daapll 43 o alaie¥l cpfiald) alas) 1 jaaal)

GO Blied (3sm Nl ad (A3 BlE) dsay el dalad) cilial i) (e ey (3) JSall Wl el
o(4) el Aayn ey ra LY 138 A maaly Al ALY dile o adied asdl 2l Gl (L)
(1) Dl A aey AN aaem g BiaTy (al V) 13 Gl Sl IR Ll Al Al

journal.tishreen.edu.sy Print ISSN: 2079-3073 , Online ISSN:2663-4295
22



sle (@Sl piad) QI Aadas 8 (ghall JYLY) aladi

HEARCAIRP RN ﬁ-"ﬁj C.\Lul\ oAl 2-3
zila dasiuly LW GhsU (Bded Gsw d3e e dadat Say ALY Qe il ) Tal
oo d =0 ddaall Ha ARIMA £kl dpally . lliall Wl aéi Cings (ARIMA — GARCH — BSV)
Doy (1) k) amy aaem Sad) 33 LLs¥) A (¥ g =1,23,4,.. p=1 ly bl s
Gaaj ol padind p, @ aadl Aadll bl sl Wl Jll o(4) aall) sy aaan Yy (mias S L)
Jkial) L 5y ally (Hyndman and Khandakar, 2008) Jé ¢ 4ajiad) (Auto ARIMA) 1Y) Al

: 335 Akaike Information Criterion (AIC) claslaall jlixal ad Juzadl 33y s z 3 gaill
—2log L(9) + 2k
) ) e Jeans . Bl palil) cili sie th L OlasY) AN akaal) el Gua

ARIMA ¢ 3gai s quitis :(3) Jgaal
Variable: RETURN DWX (1/4/2010-9/12/2021) — 2381 OBSERVATIONS
ARIMA MODEL

Variable Coefficient Std. Error t-Statistics

C 0.001176 0.000345 3.411804

AR(1) 0.626988 0.011557 54.25297

MA(4) -0.019270 0.015574 -1.237266

SIGMASQ 3.26E-05 6.44E-07 50.64496

AIC -7.489040 ARCH(1)-F 155.6981"
Statistics

EViews12 galin o slds¥l gfialdl alas) : jaaall

Dbadd i Jil 3isy Lays AUtO.AMMA )yl Gy ARIMA (1,0,4) z3ses jlaal @ ad (3) Jeand) W
hae Lo %1 dysina (gsime die Alan] AN Led z3gaill allee aaen 3 (3) Jsaadl o 22230 LAIC e sledl)
i Gl ) ey (giehs AV Cligie amen e lggine axe 1aads MA(4) dlaial Lasgial) dales
& Al duald 3o ) (Heteroscedasticity) cplall 8 (wilad a5 aae dpmjd e a6 Y ARIMA
ANVS @iy LY Ailas) G Cua (3) Jsaall 8 F lis) <0l daias Lo s cAgdlally Aol il
e B e zisally zigall s Gold (B Lailad aae AlSEe ag WL %] (g5iae de dilas)
o) sl DA e gl auiy asi A GLOU (Bhed Gsw She pailad mes maas

t@bmal) pandall il (e dgpkanll LSl 4)leall Bl (Visualization)
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-.02 °

-.03 )
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Quantiles of RESIDUALS o Standardized Residuals

ARIMA 7354l (Gpa) obral) gradal) 358 (ha Ao lall) cilpall) Jabaiiag (Slas) &g lnal) Blsd) 2(4) Jo
EViews12 galin Ao sl cfaldl dlas) @ jaaal)

(i (g Blse il Glanally Gl ppes maag e 0l e ol z3sal) G (4) <Az
a0l @bl Cabai) 3gaa Gla i 55 (Lmall Aeall) Apbaall ol e i G i bl (300
Sl Ialadie (e 1aa3 LS cdigall ol ez 3saill alatinly 5y0al) adl) alaiy) Iy cculags 3 aglal
Glaaall (o S a8 Eia alall aysll ba e Guan Yl Bla G () dgall) sl 30
oailiad g munag e i pe zdsall JUlly el ahsll Jad e ULl Calas) Llladly s sl
Adill 53l 50 g il il (ailas 33l 3 GARCH zisa iy o cclldl lay iy
G ezl A0 Al AL LD ppe 8 cbaill meag By ST OS5 )

Al il e Joaniy oz 3ol 5 a5 ¢ARIMA dlas 3150 ARCH lia) mils 33, GARCH(1,1)

GARCH isai ki :(4) Jgaal

GARCH MODEL
Mean Equation

Variable Coefficient Std.Error z-Statistics

C -0.000332 6.77E-05 -4.906618"
Variance Equation

C 4.18E-07 1.13E-07 3.695041
RESID(-1)" 0.387933 0.039426 3.996321
GARCH(-1) 0.699408 0.018777 37.24885

METHODS: Student’s distribution Presample Variance backcasting =0.7
EViews12 galin Ao slde¥l gfialdl alae) : juaall

oailad maa s Cangs ¢llds (1) I edall Uadll an ays g @ adl ) (4) Jsanll 8 bl W od

Sl ey Al B il Glaa Aala & Laad Jaadly LS o((1) Jsandl (e dnte Ad) dhsall aysi
AV (ggiue die zisaill Clalae aaen Aysinae (4) Jsaadl e Baadl (0.7) uilas Julasy backeasting
zasalll & Aala) cplall dlee Jall 1 e dnds o = 0.387933 + B = 0.699408 > 1 s %1
oailad muinsiy GARCH #3sail oy ¥ 38 Lae Jushall saall e Jlpdall il dans 3205 chyiine y
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DA e gisall apiy asi L+ B <1 0sS of cplall Alee Ahiinl gy aal e adl Cia i)
tbaal) panlall oyl (e Akl LSl Ayylall sl (Visualization) Jyell g seail

.03 8
.
.02 - 6
g o1 4
5
=
3 .00
=
5 -.01
o
-.02
-4 °
-.03 10 11 12 13 14 15 16 17 18 19 20 21

-.03 -.02 -.01 .00 .01 .02 .03 .04

Quantiles of RESIDUALS o Standardized Residuals

.GARCH 7 3gail () gsbimall auadal) ajgil) (pa A il cilpasl) Jabadiag (Jleaw) Abaall Slsd) :(5) Joil)
EViews12 galin Ao sl cfaldl dlas) @ jaaal)

Sl Lla HY el 4 il (allad e muag e 0l e z3sall G (5) JSa W raas
Aasinly 5yl Al aigie ye Gl dllia by cdglae cliladl £3 aga il s (Hlay) dyled)
Li e Gdan Y @bl L G (0s) Q-Q Plots hbis g Laadl LS cdgledl) clilll ez 35all
Gihail ) el asll e Al Gabadl Adee a8 A A Aulay) Gleaal) Gy el gl
S Al 8 zlias (K1 BSV zhgar iy 40060 seladll b o L (Lladll Glagheall e adiall cilasladl)
f el Al ((3-1-2) ) i amsdl 0 = (1, 00,0 zisadl clabed ) lasbed) Lana
Lt it o Slsall il el sl (@lrall Cihails basiall Gea® Cilaglae o (g5ind
o3 Jsn 488 Clagles Joad L Bale 4dlaa¥l Y (Vague prior) daele Al clegles lial b daslil)
e sl s Spled hain) ddaal Ll i€ (0, 100) ) leimad 2y lial Al bkl e - Aaleall
(18-17) olalaall & (yisasdl (@g, by) Ol cpll (Gabai¥ly Jausiall) (fialea o (gsiay Clalacy)
Jim Al claslaall il G dile B LS 1000 o ST Wl 2l aas G ey (3-1-2) anill b

G LSS G Slaslen e S g o 3kl o3 Cueadind Apnyad Glul Ssag ade s (il
MCMC sSladl ISl s ypantly LBy = 1 ) et oy Jlallyy Ayl laglatl) 3 Cadla la ol
dournin Zaleall 85 2 Alalall i) 35l e olE Glan Caag Wlalas &y oSy Lelain 2y )
S LS laie aaad Sy eVl e 3 Jed W o i)y 1000 Laleall 03¢) dpal Y1 Aol

A ) e Juanis z3saill 5a . 10000 ) st i Sl ddeall Clysaas DA (g0 Jalall any el

BSV zigai i :(5) Jyaa

BSV MODEL
Method: MCMC WITH 10000 ITERATIONS AFTER BURN-IN OF 1000.
Prior Distribution:

Mu "1 Normal (mean=0, sd=100)
(phi+1)/2 "1 Beta (a=20, b=1.5)
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Sigma"2 "1 Gamma (shape=0.5, rate=0.5)
Posterior draws of parameters

Variable mean sd 5% 50% 95% ESS
Mu - 0.21047 -10.8432 -10.5010 - 7026

10.5012 10.1573

Phi 0.9721 0.00653 0.9609 0.9724 0.9823 555
Sigma 0.2695 0.02319 0.2325 0.2690 0.3096 218
Exp(mu/2) 0.0053 0.00056 0.0044 0.0052 0.0062 7026
Sigma”2 0.0732  0.01263 0.0540 0.0724 0.0958 218

R Adlaay) o) 43d e aladie¥l cpfiald) dae) @ jaaal)

Crige CisSole Al IS 230 IV Jhadl jedag cgiml) pdall ) £3sen clajie il W id
Sl el i laaant & A Glialsall By il a3l Jpeasl Jleay) @il ey I
5) a5 DS ae zigail) Glalaal @G apel) CEN jlaull jeday 25 oz dgail) Cilalad Ad0Y) ey sill
zisalll Gildea 56 s il QY] Gae Lo aal &) ALY Wloglass clibully dag i %(95 <50

tyselall Yiaial V) dall apaas Ml ddlaial cilagygiS

Density of mu Density of phi

Density of sigma

10

oa

o

T T T T T T T T T T T
-1.5 -11.0 -10.5 -10.0 95 0.04 0.95 0.96 0.97 0.58 0.59

T T T T
0.20 0.25 0.30 0.35

(iia) Jadl) L) cilag gl (Jeaial) k) ilgidinll il gz 3gad cilalaal Ahad) AlaiaY) cilag sl 1(6) Joil
R clajia o alaie¥l ofialydl dlae) : juaal)

Cihail (-10.5010) s (h) 2ualS) lleal) (MU) (g5l dabead Yain) YV el G (6) JS30 i
lerall i & ok gl ge sheall o Ay s Gl G ey e (0.2104) g)lre
Ll s paall 558 s e Lyl ) ady Y] gisill Gl (Phi) il 2l dabeal 4y
G G e (volvol) cllil) iy s s dalud) ziladl e i)l Spedll gd (SIgMA) daleal
e 2n3 LS ((0.2695) i Ylaial Sl dahy ((Slsdie ol s ) il s e ce li 210l Clleall
il Jiia gyl Calaily (0.0052) ala Exp(mu/2) dadsiall coldiall Yida) FSY) dagll G (4) Jsaal
G S Sl sae g Jladll Lual) aaa ) (ESS) (4) dseadl 3 il a5l iy (0.00056)
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3kl pa Ajlie el oda 0 A o gy .z dsadll allaal GADUI agysill GLES) Cangy adde Jseanll &
cwsd) e Al by ALl @lildly dleall Aol (Visualization) ) el ass a6

Original data Q-Q plot for original data
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Residual plot Q-Q plot for mean standardized residuals
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BSV g isail () bimal) pahall sl e o) cilpadl] adadia g (Slens) A lmal) (Blsally i) :(7) il
R Lilaay) daapd) Aa o alaieyly oplalll dae) : jaaal

= Ji) Slpdall Gl z3ga ey (Cpa— o) sl 0o I Q-Q cillaladae (p A3lEallys maaly JS
pxe) LY sie aulall ayigll lad o gillail e dia IS L) it a3l (Sl OU (O
caas o ol zhgal) by o(Glorall dam Adadll L) ez dpaill aladiul 5)0all calill) Cilad)
O adi (Sl — Jand) Aplmall sl by Lalis G (7) JKED (e Bl WS Lo JSG il ailiad
J<a (GARCH — ARIMA) &3l ge d3laallys by dplme culihas) #3 g)lead) apdall ajsill 2g0a
il o sdiall Qi) 2 3ai G and o gilmal) aplall aysill agaa oyla s Sl bls s (5-4)
lealadinly gailly caldail) dadal - dlal) ol addiui aiag o(Training Data) dusdl Jals pasll PlA e
/(Testing Data) clsamll sda Hlials dual) jyla 2l

s il gl paiilly ol Andai 2-4

Ll Zaad) Ly el el Andaly agii (4) Jsaall b daimsally Blal) andll 8 Latli L) ol
llihail ae Exp(mu/2)x100  :sl dysiall dpsilly aldU clshad 10 5 dusg el diadll 358l A Al
Al Al e Juasis %(95 <50 ¢5) auysi DS 2ic Sigma 4Ll
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Estimated volatilities in percent (3% / 50% / 95% posterior quantiles)
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| I T I T f
5/1/2010 11/12/2012 16/11/2015 1/2f2018 26{3/2020 3/12/201
5. %(95 50 (5) ilaagy A8adl) ey ol aa Adlal) (3 gSU (Bad (5 g ilgad §paial) AN ClAIN ) guss :(8) JSd)
AU cighi 10 J cldiilly 5.0 ) el Ao Aadaiial) Jaghadl)
R Alaay) daapdl 4 o alaieWl cpfialdl alas) 1 jaaal)

Mia Ay b Annlually Lala@Y) SlaaSU AL culgall Jad 2K adip il G sl JSED W gy
e Sy Bs sy el Jsall e g i) Apsbai®) lisially 2011 ple dyypm &l Dy
dails Ly 2016 ple Aola@Vl dubudl clyaiy Goudl 3 @Sd) cDAN 2013 oo gysudl LY
Bge B g WY 5 Galia) Ll ainal) il el 5 (2020 plo Chaita & GI2Y) clebals Ug)sS
GOl Al mmge s LS ((2) QAN B miage s LS Glall (@Al degdie Bded (s
ol ally 4yl Amiipe lysiasall oliy po oSl il b (alids) adgia) e 43l il il (3/12/2020)
Algally 5l agds ¢(2) JSAN 8 minse a LS (gpuaill aill (o Apf Nile Gladg Géan UL ALl
zisai pladiul L G (Bes Gow (B Blpally sl &3 (9) JCal W gy +(9) JS8 o Juany
are Ala et ) %(2.5-50-97.5) gyt el (12-22/12/2021) i 100 gyl Slsiall s
pil) pa Al Ay bl sl asill e a5 Silsell dgladll bl G Ladl L (ldgall ) shy
Wadll el il Sdad)l lad) axdies sl 38y Cluad oladV) ity yus (%50) cbsall 4558540

fdany My (Labadll ol e 3 gail) aladily i) o) Cal i)

Z?=1(}7;t1_ yo)? 1)

S bl Jlaah A 50al) lawlial s (N Ladad) a@l tyy qrisedl aadinl o) K@) Cus
L dsal) alasinly 558y Abadll UL o Apliie a8 e O35 (0.000193) dagi Lo Jeasniy syl
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(Seial) i) Aghedl) ililygly (Aakiiiall Jashadll) diad) )l LU cilgh Sand cilpaiill laial) ajsil) :(9) JS
R Agilaay) Aaapl) AR o alieYy cpiall) 2] ¢ jaaal)

t@luagilly claliiiuy)

relatisnayi-1

L Hsdall Gl z3la b Slaay) JY 5l LISIL Bayesian siSlae e Ll bags canl) 138 - 581 -1
Aladiuly el Aadaig ALl U (Bad G Ao iy dilat DA (e Gulal) Jae aw s 32
.(ARIMA — GARCH — BSV) Ll Jsa dilide cilialjidl e 58 z 3l (e gl 20

Oo Jemdl U Jany (il Jlsdial) Qi 2308 G ADEN 3Ll (o Aisall Jals 580l A3 aal) cylsf -3
a8 Aartisall bl (allad muags Al Al G
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: (Al
caalasinly 5ailly gl Ssdall QN 2 3oa 5l R 4ilan) daepll 43l 3 Lol 2159 1(1) 3ake
Stochvol package Faadiiadll dajall
R> sim <- svsim(100, mu = -9, phi = 0.99, sigma o
=0.1) Qe 38y olati Auie) Aludu 3\Slas
R> par(mfrow = c(2, 1)) S
R> plot(sim) i
R> ret <- logret(DWX$ "Price DWX", demean =
TRUE)
R> par(mfrow = c(2, 1), mar = ¢(1.9, 1.9, 1.9, . . )
0.5), mgp =c(2, 0.6, 0)) (o Shsalls pend) Dlasd S o)
R> plot (DWX$Date, DWX$ Price DWX", type = AW S 3ed Bgms
"I'", main = "Price of DWX")
R> plot (DWX$Date[-1], ret, type ="I", main =
"log returns")
R> acf(DWX$ Return Dwx") G gl Syadly (S LIV Al
R> pacf(DWX$ Return Dwx’) AW S e
R> res <- svsample(ret, priormu = ¢(0, 100),
priorphi = ¢(20, 1.5), priorsigma = 1) @l Apdall Q8 dgai pads
R> summary(res, showlatent = FALSE)
R> par(mfrow = ¢(1, 3)) i) 3 allaad Lia) sl
R> paradensplot(res, showobs = FALSE) aals ‘; &5
R> plot(res, showobs = FALSE) ol Hslal
R> myresid <- resid(res) iladl ilsdl; Q-Q plot Jals
R> plot(myresid, ret) i
@l Hpal) ) 2 3 gl
R> volplot(res, forecast = 10, dates = G (Bied Gsm Slse LG dadas
DWX$ Price DWX'[-1]) AU 10 @ gl Al
R> fore <- predict(res, 10) W10 J dasd) = la silgally 5l
R> summary(predy(fore)) S ) s ol 58
%(97.5-50-2.5) auisi <laaS
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