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Abstract

this study aims to modeling the daily series of the returns of the listed companies in
the telecommunications sector to the saudi stock market using the models of the arch,
the study attempt to model their conditional variable behavior. it also aims to test the
predictability of shares returns in short and long term in order to judge the efficiency
of the saudi financial market at a weak level.
In order to achieve the objectives of the study, a sample composed of daily data
“closing shares values” of listed companies in the telecommunications sector
including 1496 views stretching from 02/01/2010 until 31/12/2015. we have used a
range of tests, such as: BDS test, variance ratio test, robinson method, ARCH effect.

the study concluded that the stock returns in the saudi stock market do not follow
the hypothesis of random traffic and are predictable in the short term, which indicates
the inefficiency of the saudi financial market at the weak level, and the study also
revealed the superiority of the arch models on the random walk model.

Keywords: Random Walk; ARIMA models; ARCH models; estimation; forecast.
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! Douglas C.Montomery, Cheryl L.Jennings, Murat Kulahci, Introduction to Time Series Analysis and Forecating,
John Wiley, 2008, p355.
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! Robert Engel, GARCH 101:The Use of ARCH/GARCH Models in Applied Econometrics, Journal of Economic
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2 Michel Terraza, Ali Zatout, Modélisation de I'hétéroscédasticité conditionnelle du prix spot du marché pétrolier
de I'0O.C.D.E., journal de la société statistique de paris, tome 134,n°3,1993, p21.
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0.0000 10.91322 10.90985 Mises
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Anderson-
0.0000 60.01015 60.97952 Darling
0.0000 8.308942 8.306166 Cramer-Von
Mises
0.0000 0,119221 8,308854 8.306166 Watson DLTS
Anderson-
0.0000 46,78217 46,75868 Darling
0.0000 10.60356 10.60001 Cramer-Von
Mises
0.0000 0,128282 10.60306 10.59952 Watson DLTM
0.0000 57.65561 57.62666 Anderson-
Darling
0.0000 3.699405 3.697080 Cra&"?r‘von
1Ses
0.0000 0,116855 3.681362 3.679048 Watson DLIAT
Anderson-
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DLTS DLIT
Prob. Z- Statistic BDS Statistic Dimension Prob. Z- StatisticBDS StatisticDimension
0.0000 10.02365 0.027992 2 0.0000 9.818249  0.028091 2

0.0000 10.14801 0.045087 3 0.0000 12.40029  0.056495 3
0.0000 10.64053 0.056379 4 0.0000 13.89106  0.075544 4
0.0000 11.40236 0.063075 5 0.0000 15.02262  0.085374 5
0.0000 12.49463 0.066774 6 0.0000 15.99637  0.087910 6
0.0000 13.48559 0.066167 7 0.0000 16.82072  0.084951 7
0.0000 14.55894 0.063259 8 0.0000 17.69816  0.079232 8

9 9

0.0000 15.76756 0.059061 0.0000 19.17242  0.074068

0.0000 17.35566 0.054891 10 0.0000 20.86903  0.068141 10
0.0000 19.03756 0.050003 11 0.0000 22.77776  0.061828 11
0.0000 20.89772 0.044974 12 0.0000 24.86742  0.055364 12
DLIAT DLTM
Prob. Z- Statistic BDS Statistic Dimension Prob. Z- Statistic BDS Statistic Dimension
0.0000 10.53408 0.042255 2 0.0000 12.92832 0.037986 2

0.0000 11.06384 0.070750 3 0.0000 15.20920 0.071283 3
0.0000 11.44656 0.087477 4 0.0000 16.43920 0.092133 4
0.0000 12.11564 0.096873 5 0.0000 17.38616 0.102007 5
0.0000 12.63126 0.097784 6 0.0000 18.12808 0.103038 6
0.0000 13.12803 0.093510 7 0.0000 18.89396 0.098870 7
0.0000 13.69942 0.086605 8 0.0000 19.93145 0.092624 8

9 9

0.0000 14.22285 0.077688 0.0000 21.05416 0.084587

0.0000 14.95423 0.096124 10 0.0000 22.54249 0.076687 10
0.0000 15.78329 0.060727 11 0.0000 24.10433 0.068297 11
0.0000 16.58172 0.052396 12 0.0000 25.91397 0.060336 12
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(Variance Ratio Test) ¢ulll dswd Lid) <Ll

Al i) e Uland agedy) sl Aieddl B3l Judludl o LAY 138 Gaakaiy

o) ailgal Aliaal) Aia3l Judhad) o cpltl Apead JLSA) qilis :(10-4) aby Jsaa))

DLTS

Probability df Value Joint Tests

0.0000 1495 7.894367 Max |z]| (at period 4)*

Individual Tests
Probability z-Statistic Std. Error Var. Ratio Period

0.0000 -7.559810 0.053809 0.593212 2
0.0000 -7.894367 0.090719 0.283833 4
0.0000 -7.008264 0.122165 0.143833 8
0.0000 -5.952125 0.156163 0.070496 16

DLIT

Probability Df Value Joint Tests

0.0000 1495  8.155083 Max |z| (at period 2)*

Individual Tests

Probability z-Statistic Std. Error Var. Ratio Period

0.0000 -8.155083 0.051730 0.578137 2
0.0000 -7.512250 0.093698 0.296117 4
0.0000 -6.196908 0.136952 0.151318 8
0.0000 -5.061071 0.184105 0.068230 16

DLIAT DLTM
Probability df Value Joint Tests Probability df Value Joint Tests
0.0000 794 8.184772 Max |z| (at period 2)* 0.0000 1495 6.988150 Max |z| (at period 4)*

Individual Tests

Individual Tests

Probability z-Statistic Std. Error Var. Ratio Period Probability z-Statistic Std. Error Var. Ratio Period
0.0000 -8.184772 0.049859 0.591916 2 0.0000 -6.988150 0.064687  0.578137 2
0.0000 -7.658475 0.094773 0.274183 4 0.0000 -6.806361  0.109052  0.296117 4
0.0000 -5.770070 0.145169 0.162369 8 0.0000 -5.622427  0.154032  0.151318 8
0.0009 -4.511811 0.205931 0.070924 16 0.0002 -4.527479  0.205914  0.068230 16

EViews 9.0 zaliy e alaieYh Qllall slac) (e 1 jiaal)

dpzmp o (10-4) &) Jsaad) 3 Lals 16 8 4 2 il Jal (e Var, Ratio cplil) cas gl
Gl s o Sliely (Slpdall saud) dnajd) Hy dacadll by oy a cliae e Slpdall ol
0 0.05 e sl & Sl p-Value JWia¥) s Lo 5 ¢0.05 ANV s5iue die 1 (e Lsine (alias
(stall Dand) G §) Ho daaill (i) dpaia o Jila V) 16 8 ¢4 2 il Jal

147



g gl L) (3 gl 8 YLtV U (aim Al S L gl 00 s L Bl A 1) Sl

3e 1,96 ) aysill apall dail) e Lolas ) dilladl) Aailly Z(q) cliban) ¢ 558 dga (hay
i S Z(q) libasy p-Value Jlaa) g o Jaadl el ) 3iles) <0.05 Ao (s
(12 a8y Galall Jhadl) (Hy Alsdadl ol duajd iy ) Gasss a5 0.05 e Ll ial 0.000

sl ) LA @il o gadail) A g dl

ilgad Aliaall die)l Judall of lials Lpaleall ji g dgaleal) xdall apysill cohlial DA e =
Lxpb byigi Acise e Judls & (DLIAT.DLTM .DLTS . DLIT) agud)

2l ga) Afieall Lpia)l Judlaal) o o laslis A 1) BDS lia) ilis DA ey Lia Lialg—
My Led Aliue e (DLIAT.DLTM .DLTS . DLIT) g

5 DA Jladial) ) aii ¥ Jedladl s3a o ) Lagh Sladiall ) apd Giad ase ) =
ciyelal Alls «(Variance Ratio Test) ¢ubil) da HLial gl &kl 138 daua acy Loy ¢l
Blsell sl dualdl agu) Slse alaiiu) (Ko adey o ladall ) am Y Judludl ala
el sl e b

Jashal) g2all Ao agudl) dilgny 3l Ao 508 @ ualy)) callag))

o dik (s 8 el GV e sl dabeid) Aglany) chlaa¥) of oiald) e LIS oy
dcs iy (Sad oJatd ddaall Jow ey 485 il ) (4S5 385 ¢(data snooping ) Jasé bl
oaaE LAY sy Aaal) (i Jlastials ) caiill 5an Lgin o e ) e e il
A Aaaly 0585 B sl ol e aen) Jlanls 3l e 5)8 agag ol ()80 dga s Aaill
Js3is dsa ) s iy (Spdall g Gpaivnall sl 5} ¢ ot sdl) 3)las 2 Jin A3a (5580 Cland
Jlaninhy 0Ll ¢ lale maty GlAl Lgy g5ty A aaniall aadly o hil) Clilee Cannsy agu) e
e laCll Hloaly el Fama sy LS diphad g dplad dpalas e dpales Ao giie dlan) cllidl

D asadl b claganll jlials (Jyshall gaal e

1
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g gl L) (3 gl 8 YLtV U (aim Al S L gl 00 s L Bl A 1) Sl

Jushll saall Jo 5t o 5adll LAAY Robinson Ak gadai 1 Js¥) gl
e LAl L il saall o bl Xlgally 5ull Luald) sl 5,8 sae lad) Ja¥
<Robinson Al aladiuly Auball a8 AN agul) dile Al & Agdall 5,SI (ailiad gy
PO 1 il sy ) Jsaalls
Ll Judbd) e Robinson 48k aladialy Aighl) 3,813 Jalea il il :(11-4) a8, o))
age) aifgal dLiaal)

p-Value Jlaial) dswd | culygiin Anilaa) @bl Ci)ady) d _adall YRR
0.0002 3.69303 0.0182818 0.0675153 DLIT
0.7041 0.37941 0.0182818 0.00694235 DLTS
0.6402 -0.46738 0.0182818 -0.00854467 | DLTM
0.0001 4.00465 0.0250943 0.100494 DLIAT

EViews 9.0 zaliy e alaicYh Qllhall slae) (e 1 jiaal)
sAglal) sl ) palds (11-4) &8 Jeaall Pl e

DLIT dadeall Lucitly Y5l
Syuadll ,SIA) dpa b by adles 0.05 (e Lelai Ji 0.0002 (55l p-Value  JWiay) duus dag
ALk 5815 dsasr Saat DLIT dlulud) o8 Jullyg

:DLTS daleal! puiilly — L3

$yaamill 380 Ay S addes 0.05 (e Lelai ST 0.7041 (55l p-Value  Jlain¥) A dad

Ak 5SI5 dsasr Saaii ¥ DLTS dlududl old Jully
:DLTM Aaaall dpnailly — B0

Syaail] S0 dpmyp Jis addes 0.05 (e Lelai ST 0.6402  (s5lii p-Value  Jlaia¥) A Ao

Aligh 3)SI s il ¥ DLTM Alulid) pla il
:DLIAT Al dpuaitly —lay,

Syl 31 A jd by ades 0.05  (he Lelai J 0.0001 (gsbasi p-Value  Jlaia¥) i dad

Algha 35S0 dgagr jaat DLIAT dbulud) la Jull
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Jushl) saal) o agul) ailgny sl o 5,080 il juuds 1 SEY gAY

Aai) 48,80 Aliadl) DLIT skl & dlygla 513 3gms agud) Sise e Robinson diyla jLidl ekl
Uiisa ye agud) Jlse o o Jay lee ¢ Y LaDU (ude 38,00 Aliadll DLIAT Alulad) 5 iyl
sill dpalall Wilgall alasi) e 4368 5)08 cllia agley ol e Lald Uala)) dadiye g8 Galll e
AL (3 gl 30 S A dl gl Jlly Alish 35l dgsle e Slse Gaiad Jal (e Lkl Slsally
) a1 dlse G 82l A LS audi (S (531 A Gy - Cmaall (ginnall e dpapai

el iee dgald dadcal Cuatiid Xilgal) o2a

DLTS dudul | s3SI dsap 5uai Y gl agadl Silse e Robinson dapk lodl el
aag Y sl ade s cAliniall Y La) AS,al Al DLTM alalad) 5 3 ged) ey liai) 4853 dlied)
sdl dale e e Biiad Jal e Al Blgally goiill Gl Slgall alasind o 3346 5,08 ollia
Saad 35l Adle e Bloe Giad Jal (e Ll Bleally ul) o 5)8 dgag ater ¥ 13 S A5k
L) (3 gl 30 S Azl gl Lmd U< 55 ¢ il sl e 5mil) e 08l) xilis adyelaf LS
Cpdall il e 4
agu) dilse Judlu (B Cplill) (uilad ae JSa 352 JLER) ualad) cathaal

AR (1) zisaill nati s to bl (uilad aae (S0e 3ay Hlodl =8 (12-4) a8 Jsaall C
) Jae Sl agud 2ilsal dagall ULl

Aliaal) diall) Judd) AR (1) g igalll (Blsr e ARCH il agayg JLas) gilii :(12-4) ad) Jgaa))

aged) ailgad
ARCH i jlaa)

F-statistic 153,0521 ProbF(1,1493, 0,0000 DLIT
Obs*R -squared 139,0071 Prob Chi-Square(1) 0,0000
F-statistic 62,55128 ProbF(1,1493) 0,0000

. DLTS
Obs*R -squared 60,11642 Prob Chi-Square(l) 0,0000
F-statistic 120,3292 ProbF(1,1493, 0,0000

_ DLTM
Obs*R -squared 111,5036 Prob Chi-Square(1) 0,0000
F-statistic 200,6083 ProbF (1,792 0,0000

_ DLIAT
Obs*R -squared 160,4691 Prob Chi-Square(l) 0,0000

EViews 9.0 zelin e aldeWh lllall dlae) (a1 jaal)
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g gl L) (3 gl 8 YLtV U (aim Al S L gl 00 s L Bl A 1) Sl

Judlel gaend AR (1) zasalll s Ao ARCH i asms Wla ek (12-4) a8y dsaadl DA (e
gyinall ajdll (b o adde s (0.05 e Ji Prob Chi-Square(l) ad oY «agas) el dbiadl) dya3l)
st o) o) (sl el e Bl Gl asal) Sl cpli of gl (Hy daadl padl) Jsds Hy
ARCH 7 3sall

Lo siall I Hlaat¥) 23l aladiind Jeay 3 Y1 el e by ead¥) ol o e
gy A (g yaall Cilagpall Ayl £l Cilia il Sllgiil 485 s3na e ARMA Zpbadll oljaidl)

(13) o8 Galall Jlaf . uilail) il aney dag piiall I Haai¥) z3les At esalll e

aga) Ailgny paiilly kil 1A iaall

Gsndl 8 LA g Uad o dayaall S5 agad 2ilse Judlas jaf Cinll 138 3 bt
il & cJudlll lgd Guiladiall e Glil) sl aii LgiSay & 3lai 2 1 DA e A3 sl ALY
Zolall ails (PUS (e gl Jenay 50l) 1) laaey JEl oz Saill 038 2Dl (and ) any Lo
csial) Syl 23 sal pa g jlia g A il

aged) ailge Juadl Jfiall AaiDlall z Madl) Lidly s 1Y) cullaal)
DLIT Ueadeall Jiaall 7 3gail) daidla pandy i :JgY) gl
DLIT Adadud) Jfiail aidlall zdgail) yas :Ysl

Afeall DLIT 4l ) 3 algka 3515 dgag aga) Silse e Robinson dipk lisl mils oyekl
Sls e ARCH il asas cjelali (12-4) o) Joaall 8 Digaal) bl Ll ey lal ala) 4S50
-ARFIMA(p,d,q)-GARCH(p,q) JS&N (e (S Hiie)) zagaill agle g o 3 gaill

zisall lasl &5 ARFIMA(p,d,q)-GARCH(p,q) JSEN (e z kel dae cuyad da
Alaliall il e loliy 1ay DLIT  Alulull Jii 434 7z 35a3 JuadlS ARFIMA(1,0.04,1)-ARCH(1)
cilS Alls Hannan-Quinn s Schwarz 5 Akaike af  (MUa (e oz 3laill (g ()3 Ao sana g 43

ALaliall da ) 7 3all (s (e aal)
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.ARFIMA(1,0.04,1)-ARCH(L) 7 35aill i cul)lial ilis peaasy (13-4) o3y Jsaally

ARFIMA(L,0.04,1)-ARCH(L) g dgaill i cilid) milii :(13-4) aby Jgaal)

ARFIMA(1,0.04,1)-ARCH(1)

Coefficient Z-stat Prob

d 0,040272 2,619138 0,0088

AR(1) -0,715266 -7,354921 0,0000

MA(L) 0,779864 9,201848 0,0000

Veriance Equation

C 0,000114 24,71870 0,0000

RESID(-1)"2 0,307381 7,435616 0,0000
Log likelihood 4324,584
Akaike -5,782576
Schwarz -5,764807
Hannan-Quinn -5,775955
Durbin-Watson 1,9132268

EViews 9.0 zelin e alde VL lllall dlae) (a1 jaal)

Aggina (gsime dio Aflan) ANs G #yiall g 3sall) cBlales o 22adU (13-4) Jsaad) DA (e
Los ¢ 1.96 rdal) ayysill A gaaall Zail) (ge Lol ST allaall JS3 ciia g <l ilan) of G <0.05
O Lad L L 0.05 (e Lol B yias g allead) JSI Prob s s zkall 13 s sy
rnhal) sl Aganall dadl) o Ll ST Cisagiian Adlean) of Cun dlpie Apglall S0 dpash
0.05 Aygine g5 die dlas) ANy o iy d Sl JalS Jales of 57 (2,619138>1,96)
(14 4 Galdl ki)

DLIT dludud) Jiiail 7 5i8al) ARFIMA(L,0.04,1)-ARCH(1) g dsaill daidla (and : Ll
Aphiia) LAk A DLIT Aluludl Jial & jidl ARFIMA(L,0.04,1)-ARCH(L) z 3seill daua HlaaY
sl bl (e LA o5 ¢ Blsll el aysill Hlasl) & ¢ Bl
ARFIMA(L,0.04,1)-ARCH(L) z dsalll ki gy 4y il — 1

zasalll i Alg Alulal Jiedlls (8-4) o) JSall 4 gl Sl Jaal DA
Ll Jag Joa QAT g8 byfie Alulu Ll (i ARFIMA(L,0.04,1)-ARCH(1)
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ARFIMA(L,0.04,1)-ARCH(L) g dgaill paii Blgs dluddedd Alul) Jaiail) :(8-4) a3, Joill

12

.08

.04 |

Ll Rl Lkt bl b L MR R
2 1AL A Gl

.04 |

-.08 4

-12

B B L e
250 500 750 1000 1250

[ — DLOGIT Residuals |

EViews 9.0 zelin e alde VL lllall dlae) (et jaal)

ARFIMA(1,0.04,1)-ARCH() g dgaill jpais Slgal aubl) ay5gill jLad) -2
b a sl Y gz sal) 2 dsail) sl Aieall el o (9-4) &y IS DA e LD
77 st Asaadll dadll (e Ll <1 11018.66 (g5l Jarque-Bera dgilias) dad o cua
daap by 4dde 5(JB =11018.66 > 4305(2) =5.99) sl <0.05 AV (55 die 2 dpm dapay
Ji 68 0.0000 (g5l 5 p-Value Jlaial) dass =5kl 138 daa acdy Los ¢ xplall aisill
e el JSa of gl (SK=-0.808615 :Skewness bl Jales dad of LS ¢0.05 (0 Lelas
Al 8535 a8 a5 iy 13 g (KU=16.20572 :Kurtosis gyl Jalae 4 Ll ¢ laliie

Zigalll ok Blgy Aluded el ail) clad) @il 1(9-4) ab) JSdd)
ARFIMA(L,0.04,1)-ARCH(1)

500
Series: Standardized Residuals
Sample 2 1495

400 4 M Observations 1494

— Mean -0.005613

Median -0.011442

3001 Maximum 8.812452
Minimum -9.779530
Std. Dev. 1.259340

200 Skewness -0.808615
Kurtosis 16.20572

100 Jarque-Bera  11018.66
Probability 0.000000

0\“‘\‘ﬁ\ﬁ‘\“‘\“ L e L
-10 -8 -6 -4 2 0 2 4 6 8

EViews 9.0 zalin e alaeYL Qlllal) alae) o 1 juaal)
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ARFIMA(L,0.04,1)-ARCH(1)  zisall jai o Alulud Z8GEJ Al ol L Glld e STl
cosll S Ay sl EUSH Ay A3yl Lidy Apmpdall slsill dipla A diales e ik Jlexinly
Ll adny s Les Aglailly 5y0aall allal cp Guldai JaadU Y olial (10-4) o) JSal 6 eyl
sl
Easalll al e Aluded el o sil) L) il :(10-4) a8, Sl
ARFIMA(1,0.04,1)-ARCH(1)

RESID
50

40 |

30

Density

20

10 4

0 T T T T T T T T 1 T
-.12 -10 -.08 -06 -.04 -.02 .00 .02 .04 .06 .08 .10 .12

l —— Kernel —— Normal ‘

EViews 9.0 zelin e aldeWh Qllall dac) (e 1 jaal)

ARFIMA(L,0.04,1)-ARCH(1) Zsaill juaiil) Bled Japdd) cplal) (uilad jlas) -3

oo Jil a5 1,053620 g5kt ARCH-LM 4glas) dad of cpiy (14-4) a8y dsaall DA (e
oo ST 0,3047 sbs s Prob Chi-Square(1) aed <l «0.05 4ysies sy Chi-Square e
sWaa) il @) ol oH, o) Gl miyg Hy o gpieall (il Ui o5 addes <0.05
(15 &) Galdl i) (uilaia

ARFIMA(L,0.04,1)-ARCH(L) g gal (o cnlidll uilad JLaA) il uw 1(14-4) Ak Jgaad)

ARCH Test:

F-statistic 1,052951 ProbF(1,1491) 0,3050
Obs*R-squared 1,053620 Prob Chi-Square(1) 0,3047

EViews 9.0 zalin e alaeYL Qllhal) dlae) e 1 juaall
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DLTS Aududl Jiaall 7 igaill daidle pandy ki @ AL g il
DLTS Alalad) Jiail aidlal) g dgalll ik Yl

DLTS dudl | 3 4lsk 5803 dsa5 axe agud) 2ilse o Robinson diph Lodl gl el
sle ARCH il agay cyelald (12-4) ) Jandl & Lsaall bl Wl i send) eV la) 3500 Al
.ARIMA(p,d,q)-GARCH(p,q) JS&l) (ga 15y ) 7z 3saill dgle s ez salll il

ARIMA(0,0,1)- 7 3saill Jlgia) i ARIMA(P,d,q)-GARCH(p,q) JSill (e z laill dae Cayyai ey
Acgane (s 4y Alalidl) il o el a5 DLTS Alulull (i 43 7 3sa3 il GARCH(L,1)
ol g e Sy culs s Hannan-Quinn 5 Schwarz 5 Akaike ad A (e czdlaill (3 Al
Aloaliall da siad)
.ARIMA(0,0,1)-GARCH(1,1) z 3saill 3 cuh)lial) milis seasy (15-4) a8y Jsaalls

ARIMA(0,0,1)-GARCH(L,1) 7 1gaill il c)lid) zilis :(15-4) a3 Jgaal

ARIMA(0,0,1)-GARCH(1,1)
Coefficient Z-stat Prob
MA(1) 0,099435 3,559854 0,0004
Veriance Equation

C 1,04E-05 6,358205 0,0000

RESID(-1)"2 0,143134 7,980353 0,0000

GARCH(-1) 0,757171 31,97953 0,0000
Log likelihood 4565,841
Akaike -6,106882
Schwarz -6,092668
Hannan-Quinn -6,101586
Durbin-Watson 1,959254

EViews 9.0 zalin e aldeWh Qllall dlac) (e 1 jaal)

Aggina (g dic Afilan) Ao ) #yiall 7 3saill clelas o Jaad (15-4) Jsand) DA (e

Los ¢ 1.96 apdall aysill A ganall Gadl) (o Lolas ST allaall JS3 ciia g <l Slan) of Cum <0.05

O Lad L LS 0.05 (e Lol B yias g alleal) JSI Prob a5 okl 13 s sy
(14 23 Galdl ) JAdisa je Alodll 5SIA) 4
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DLTS dludud) Jéiail ¢ 5Bl ARIMA(0,0,1)-GARCH(L 1) g isadl) Aaidla and :Lilh
Aphiind WAl a8 DLTS ALl Jadl 7 fadARIMA(0,0,1)-GARCH(L L) zisal) daa ,LisY
sl ) Gailas lial & ¢ Bl apdall ayall lal & Bl
ARIMA(0,0,1)-GARCH(1,1) gisaill sk ,8lss &y i ~1

zisall i il ALLS el (11-4) sy (R b el il B D e

cul Jasy Jon QNS g8 Byfie Alulu Wil cuily ARIMA(0,0,1)-GARCH(L,1)

ARIMA(0,0,1)-GARCH(1,1) z dgaill yaii Blgy Aludud Slal) Jiiail) :(11-4) a8, Joil)

.100

.075 +

.050

.025

” AL, Ll H AL R L
.000 it " i H A '

-.025

-.050

-.075 +

-100 L e
250 500 750 1000 1250

’ —— DLOGTS Residuals ‘
EViews 9.0 zelin e alde WL lllall dlae) (a1 jaal)

ARIMA(0,0,1)-GARCH(1,1) g igalll i Algd andal) a5eil) jLad) -2

b el A Y el gl sl Aeall el o (12-4) a8y JSal DA e Jaadl
77 st Asaaal dadll (e Ll ST 7835.109 (g5bs Jarque-Bera dplas) dad ol Cua
Uiy 4des(JB =7835.109 > 225(2)=5.99) 5§ 0.05 AN s5ie vie 2 Ay dasy
0.0000 gsbs lls p-Value JWia¥) G 58 okl 138 dawa aedy Log o ol ajsill Gy
eusll U5 of 1 (SK=-0.461403 :Skewness il Jales dad o LS «0.05 (e Ll Jif
S8 BLE ad dsas ) sl 8y (KU=14.18095 :Kurtosis qhajiil) Jales e Ll ¢ jlilie e
AN
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Zigalll pats B, Mﬁﬂ\ el Lol il (12-4) 28, Jed)
ARIMA(0,0,1)-GARCH(1,1)

oo
— Series: Standardized Residuals
350 M Sample 2 1495
Observations 1494
300
Mean 0.012922
250 Median 0.002567
Maximum 8.635297
200 = | M Minimum -10.34524
Std. Dev. 1.206325
150 Skewness -0.461403
Kurtosis 14.18095
100
Jarque-Bera  7835.109
50 "l,_ﬁ_( Probability 0.000000
L e o s L L L B L L
-10 -8 -6 -4 2 0 2 4 6 8

EViews 9.0 zelin e alde VL lllall dlae) (a1 jaal)
ARIMA(0,0,1)-GARCH(1,1) zisalll yuaii il Aludud Z3GEN Al jpady Liad Sy e SN
el RS Ay 5yakal) ABESH Al A5 jliay Lady dpegadal) 15l Ayl Ay Agalae e Ayl Jleaiuly
b aany as bae dgylaills 5)0iall llall o Galdas Baad Y oLl (13-4) a8y JSall a8 aglal
sl
Eagadl) paki Bles Aledad oadal) o) sill cld) il :(13-4) a8, i)
ARIMA(0,0,1)-GARCH(1,1)

RESID
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EViews 9.0 zelin e aldeWh lllall dlae) (a1 jaal)
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ARIMA(0,0,1)-GARCH(1,1) g isaill udiil) gl Jayddl ol (uilad JLsa) -3

sl a5 0,625489 (5l ARCH-LM 4glas) dad dad of gty (16-4) &8y Jsaadl DA (e
>SI 10,4290 skus A5 Prob Chi-Square(l) ded clliSy <0.05 45 Ay Chi-Square dad (pe
slaa il @) O ) cHy daadl (sl Gmbys Hy o (gteall Gl Jsd o ades <0.05 e
(15 8 Galdl ki) (slate

ARIMA(0,0,1)-GARCH(1,1) g isal (& cplidll (uilad JLAAS il fuw :(16-4) a8) Jgaa)
ARCH Test:

F-statistic 0,624913 ProbF(1,1491) 0,4294
Obs*R-squared 0,625489 Prob Chi-Square(1) 0,4290

EViews 9.0 malin e slaeYL Qllal) dlae) oo 1 jiaall

DLTM el Jiaal) z dgalll daida pandy pali ;i) g 4l
DLTM Aladud) Jiail aidiall zdgail) sk -l

DLTM Zudal | 8 4Lk 5803 dgag aae agud) 2ilse o Robinson diph lidl mil <yl
e ARCH il asay cujelals (12-4) a8y Jsanll 3 &gl bl Wl cilisal) oy lany! 48,80 Al
-ARIMA(p,d,q)-GARCH(p,q) JS&I) (e (sS yaig)l zagaill ddle g ez dgaill Al
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Null Hypothesis: LTS has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=23)

Null Hypothesis: LIT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=23)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.459044 0.3487 Augmented Dickey-Fuller test statistic -0.295002 0.9908
Test critical values: 1% level -3.964194 Test critical values: 1% level -3.964194
5% level -3.412819 5% level -3.412819
10% level -3.128392 10% level -3.128392
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTS) Dependent Variable: D(LIT)
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 17:55 Date: 02/09/18 Time: 17:51
Sample (adjusted): 3 1497 Sample (adjusted): 3 1497
Included observations: 1495 after adjustments Included observations: 1495 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LTS(-1) -0.005770 0.002346  -2.459044 0.0140 LIT(-1) -0.000368 0.001247  -0.295002 0.7680
D(LTS(-1)) 0.112931 0.025699 4394323 0.0000 D(LIT(-1)) 0.135353 0.025681 5270601 0.0000
C 0.019862 0.008222 2415866 0.0158 C 0.002905 0.005058 0.574396 0.5658
@TREND("17) 3.53E-06 1.41E-06 2.501901 0.0125 @TREND("17) -2.21E-06 9.96E-07 -2.218770 0.0267
R-squared 0.016920 Mean dependentvar 0.000292 R-squared 0.022588 Mean dependentvar -0.000258
Adjusted R-squared 0.014942 S.D. dependentvar 0.013900 Adjusted R-squared 0.020621  S.D. dependentvar 0.016750
S.E. of regression 0.013796 Akaike info criterion -5.726236 S.E. of regression 0.016577  Akaike info criterion -5.358969
Sum squared resid 0.283772 Schwarz criterion -5.712029 Sum squared resid 0.409706  Schwarz criterion -5.344762
Log likelihood 4284362 Hannan-Quinn criter. -5.720943 Log likelinood 4009.829  Hannan-Quinn criter. -5.353675
F-statistic 8.554014 Durbin-Watson stat 1.985029 F-statistic 11.48546 Durbin-Watson stat 1.993979
Prob(F-statistic) 0.000012 Prob(F-statistic) 0.000000
Null Hypothesis: LIAT has a unit root Null Hypothesis: LTH has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=23) Lag Length: 0 (Automatic - based on SIC, maxlag=23)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.246449  0.4625 Augmented Dickey-Fuller test statistic 2132211 0.5268
Test critical values: 1% level -3.969636 Test critical values: 1% level -3.964190
5% level -3.415478 5% level -3.412817
10% level -3.129968 10% level -3.128391
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Diqkey—FuIIerTest Equation
Dependent Variable: D(LIAT) Dependent Variable: D(LTM)
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 18:02 Date: 02/09/18 Time: 17:57
Sample (adjusted): 2 796 Sample (adjusted_): 21497 _
Included observations: 795 after adjustments Included observations: 1496 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LIAT(-1) -0.011839 0.005270 -2246449  0.0250 LTM(-1) -0.006698 0.003141  -2.132211 0.0332
o 0035155 0015385 2284948  0.0226 c 0023442 0011316 2071610  0.0385
@TREND('1") 1.51E-05 6.69E-06 -2253574  0.0245 @TREND("17) -5.92E-06 2.83E-06 -2.090783  0.0367
R-squared 0.003168 Mean dependentvar -0.001005
R-squared 0.007383 Mean dependentvar -0.000774
Adjt?sted R-squared 0.004877 SD. depanent var 0.030171 Adjusted R-squared 0.001833  S.D. dependentvar 0.022307
SE. of regression 0.030097 Akaike info criterion -4.164995 S = OMBgIEEGion G0l Aakmilc Graitn 4.767637
Sum squared resid 0.717432 Schwarz criterion -4.147341 Sum squared resid 0.741578  Schwarz criterion. -4.756988
Log likelihood 1658.586 Hannan-Quinn criter. 4158211 Log likelihood 3569.193 Hannan-Quinn criter. -4.763670
F-statistic 2945607 Durbin-Watson stat 1651862 F-statistic 2372492 Durbin-Watson stat 1.927793
Prob(F-statistic) 0:0531 46 ’ Prob(F-statistic) 0.093599
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MNull Hypothesis: LTS has a unitroot
Exogenous: Constant, Linear Trend

Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: LIT has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.338027  0.4124 Phillips-Perron test statistic -0.250685  0.9917
Test critical values: 1% level -3.964190 Test critical values: 1% level -3.964190
) 5% level 3.412817 5% level -3.412817
10% level 3128391 10% level -3.128391
*MacKinnon (1996) one-sided p-values. Mackinnon {1296y one:slded pvalues;

N ; : Residual variance (no correction) 0.000279
Residual variance (no correction) 0.000192 HAC corrected variance (Bartlett kernel) 0.000342
HAC corrected variance (Bartlett kernel) 0.000200

Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D(LIT)
Dependent Variable: D(LTS) Method: Least Squares
Method: Least Squares Date: 02/09/18 Time: 19:15
Date: 02/09/18 Time: 19:22 Sample (adjusted). 2 1497
Sample (adjusted): 2 1497 Included observations: 1496 after adjustments
hdided obseivalions= 1490 afler atatiments Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. LITE-1) _0.66E-05 0001256 -0.076914 0.9387
Cc 0.002098 0.005098 0.411599 0.6807
LTS(-1) -0.005448 0.002356  -2.312629 0.0209 @TREND('1) -2 B1E-06 100E-06 -2607901 0.0092
G 0.018701 0.008256 2.265125 0.0236
@TREND("1") 347E-06  142E-06 2449026  0.0144 R-squared 0.004548 Mean dependentvar -0.000245
Adjusted R-squared 0.003214 S.D. dependentvar 0.016752
R-squared 0.004210 Mean dependentvar 0.000291 S.E. of regression 0.016725 Akaike info criterion -5.341767
Adjusted R-squared 0.002876 S.D.dependentvar 0.013896 Sum squared resid 0.417653 Schwarz criterion -5.331117
S.E. ofregression 0.013876 Akaike info criterion -5.715377 Log likelihood 3998.642 Hannan-Quinn criter. -5.337799
Sum squared resid 0.287448 Schwarz criterion -5.704728 F-statistic 3.410428 Durbin-Watson stat 1.728857
Log likelihood 4278.102 Hannan-Quinn criter. -5.711409 Prob(F-statistic) 0.033285
F-statistic 3.156230 Durbin-Watson stat 1.774731
Prob(F-statistic) 0.042870
Null Hypothesis: LIAT has a unit root Null Hypothesis: LTM has a unit root
Exogenous: Constant, Linear Trend Exogeqous: Constant, LlnearTrend' )
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -2536775 0.3101 Phillips-Perron test statistic -2.146589 0.5187
Test critical values: 1% level -3.969636 Test critical values: 1% level -3.964190
5% level -3.415478 5% level -3.412817
10% level -3.129968 10% level -3.128391
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000902 Residual variance (no correction) 0.000496
HAC corrected variance (Bartlett kernel) 0.001190 HAC corrected variance (Bartlett kernel) 0.000501
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(LIAT) Dependent Variable: D(LTM)
Method: Least Squares Method: Least quares
Date: 02/09/18 Time: 19:25 Date: 02/09/18 Time: 19:23
Sample (adjusted): 2 796 Sample (adjusted): 2 1497 )
Included observations: 795 after adjustments Included observations: 1496 after adjustments
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
LIAT({-1) -0.011839 0.005270 -2.246449 0.0250 LTM(-1) -0.006698 0.003141 -2.13221 0.0332
C 0.035155 0.015385 2.284948 0.0226 c 0.023442 0.011316 2.071610 0.0385

@TREND("1%) -151E-05  6.69E-06 -2.253574  0.0245 @TREND("1") -5.92E-06  2.83E-06 -2.090783  0.0367

R-squared 0.007383 Mean dependentvar -0.000774 R-squared 0.003168 Mean dependentvar -0.001005
Adjusted R-squared 0.004877 S.D. dependentvar 0.030171 Adjusted R-squared 0.001833  S.D. dependentvar 0.022307
S.E. of regression 0.030097 Akaike info criterion -4.164995 S.E. of regression 0.022287  Akaike info criterion -4.767637
Sum squared resid 0.717432 Schwarz criterion -4.147341 Sum‘sqL‘lared resid 0.741578 Schwarz crlt.erlonA -4.756988
Log likelihood 1658.586 Hannan-Quinn criter. -4.158211 Log likelihood 3569.193  Hannan-Quinn criter. -4.763670
F-statistic 2.945607 Durbin-Watson stat 1.651862 F-statistic 2.372492 Durbin-Watson stat 1.927793
Prob(F-statistic) 0.053146 Prob(F-statistic) 0.093599
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Null Hypothesis: LTS is stationary Null Hypothesis: LIT is stationary
Exogenous: Constant, Linear Trend Exogenous: Constant o
Bandwidth: 31 (Newey-West automatic) using Bartlett kernel Bandwidth: 31 (Newey-West automatic) using Bartlett kernel
LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.718787 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.868436
Asymptotic critical values*: 1% level 0.216000 Asymptotic critical values*: 1% level 0.739000
5% level 0.146000 5% level 0.463000
10% level 0.119000 10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.023178 Residual variance (no correction) 0.118766
HAC corrected variance (Bartlett kernel) 0.698811 HAC corrected variance (Bartlett kernel) 3.680604
KPSS Test Equation .
Dependent Variable: LTS gzsfnzfr,:t!\zlglrjigttl)?:' UT
Method: Least Squares i 51 st
Date: 02/09/18 Time: 21:39 enod ceagioguares.
Sample: 11497 Date: 02/09/18 Time: 21:24
Included observations: 1497 SEpR U1
Included observations: 1497
Variable Coefficient ~ Std. Error  t-Statistic  Prob. = ; =
Variable Coefficient Std. Error t-Statistic Prob.
C 3.492075 0.007871 4436634 0.0000
@TREND("1") 0.000487  9.11E-06  53.45238  0.0000 c 4012780  0.008910  450.3662  0.0000
R-squared 0.656492 Mean dependentvar 3.856371 R-squared 0.000000 Mean dependentvar 4012780
Adjusted R-squared 0.656262 S.D. dependentvar 0.259845 Adjusted R-squared 0.000000 S.D. dependentvar 0.344739
S.E. of regression 0.152345 Akaike info criterion -0.924002 S.E. of regression 0.344739  Akaike info criterion 0.708610
Sum squared resid 3469749 Schwarz criterion -0.916906 Sum squared resid 177.7921 Schwarz criterion 0.712157
Log likelihood 693.6155 Hannan-Quinn criter. -0.921358 Log likelihood -529.3942 Hannan-Quinn criter. 0.709931
F-statistic 2857.157 Durbin-Watson stat 0.008321 Durbin-Watson stat 0.002360
Prob(F-statistic) 0.000000
Null Hypothesis: LIAT is‘stationary Null Hypothesis: LTM is stationary
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Bandwidth: 22 (Newey-West automatic) using Bartlett kernel Bandwidth: 31 (Newey-West automatic) using Bartlett kernel
LI-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.572187 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.168132
Asymptotic critical values™: 1% level 0.216000 Asymptotic critical values™ 1% level 0.216000
5% level 0.146000 5% level 0.146000
10% level 0.119000 10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.041007 Residual variance (no correction) 0.033669
HAC corrected variance (Bartlett kernel) 0.862353 HAC corrected variance (Bartlett kernel) 0.979176
KPSS Test Equation KPSS Test Equation
Dependent Variable: LIAT Dependent Variable: LTM
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 21:45 Date: 02/09/18 Time: 21:43
Sample: 1796 Sample: 11497
Included observations: 796 Included observations: 1497
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 2.890500 0.014360 201.2947 0.0000 c 3.582911 0.009486  377.6861 0.0000
@TREND(™") -0.000914 313E-05 -29.21943 0.0000 @TREND("1%) -0.000796 1.10E-05 -72.49030  0.0000
R-squared 0.518138 Mean dependentvar 2527249 R-squared 0.778513 Mean dependentvar 2987464
Adjusted R-squared 0.517531 S.D. dependentvar 0.291905 Adjusted R-squared 0.778365 S.D. dependentvar 0.390018
S.E. of regression 0.202757 Akaike info criterion -0.351106 S.E. of regression 0.183613 Akaike info criterion -0.550638
Sum squared resid 32.64171 Schwarz criterion -0.339348 Sum squared resid 50.40205 Schwarz criterion -0.543542
Log likelihood 141.7402 Hannan-Quinn criter. -0.346588 Log likelihood 414.1522 Hannan-Quinn criter. -0.547994
F-statistic 853.7749 Durbin-Watson stat 0.022143 F-statistic 5254.843 Durbin-Watson stat 0.014761
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LTS) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=23)

Null Hypothesis: D(LIT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=23)

t-Statistic

Prob.*

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -34.55352 0.0000 Augmented Dickey-Fuller test statistic -33.60987 _ 0.0000
Test critical values: 1% level -3.964194 Test critical values: 1% level 3434517
5% level -3.412819 ’ 5% level -2'863267
0% eyl SHRE302 10% level -2.567738
“Magdnnon'(19900ne:sided paallies; *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation ) )
Dependent Variable: D(LTS,2) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(LIT,2)
Date: 02/09/18 Time: 17:56 Method: Least Squares
Sample (adjusted): 3 1497 Date: 02/09/_18 Time: 17:53
Included observations: 1495 after adjustments Sample (adjusted): 3 1497
Included observations: 1495 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LTS(-1)) -0.889059 0.025730 -34.55352 0.0000
C -0.000278 0.000716  -0.388933 0.6974 D(LIT(-1)) -0.861189 0.025623  -33.60987 0.0000
@TREND("17) 7.19E-07 8.28E-07 0.867523 0.3858 C -0.000225 0.000429 -0.524601 0.5999
R-gquared 0.444516 Mean dependentvar -8.30E-07 R-squared 0.430723 Mean dependentvar -2 19E-05
Adjusted R-squared 0.443771  S.D. dependent var 0.018529 Adjusted R-squared 0.430341 S.D. dependentvar 0.021985
S.E. of regression 0.013819 Akaike info criterion -5.723527 S.E. of regression 0.016594 Akaike info criterion -5.358264
Sum squared resid 0.284923 Schwarz criterion -5.712871 Sum squared resid 0.411092 Schwarz criterion -5.351161
Loglikeliiood 1081:336. Hannan-Quinmcriter: 25749536 Log \ksitiood 4007.303 Hannan-Quinn criter.  -5.355618
otaoucs, . 9969729, {Darbin-Watson;staf T9BAE22 F-statistic 1120.624 Durbin-Watson stat 1.994767
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
Null Hypothesis: D(LIAT) has a unit root Null Hypothesis: D(LTM) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=23) Lag Length: 0 (Automatic - based on SIC, maxlag=23)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -24.00120 0.0000 Augmented Dickey-Fuller test statistic -37.38787 0.0000
Test critical values: 1% level -3.969651 Test critical values: 1% level -3.964194
5% level -3.415485 5% level -3.412819
10% level -3.129972 10% level -3.128392
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LIAT,2) Dependent Variable: D(LTM,2)
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 18:02 Date: 02/09/18 Time: 18:00
Sample (adjusted): 3 796 ) Sample (adjusted): 3 1497
Included observations: 794 after adjustments Included observations: 1495 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
c 0000304  0.002108  0.144240  0.8853 c -0.000543  0.001156 -0.469648  0.6387
@TREND("17) -2.69E-06 459E-06 -0.587225 0.5572 @TREND("1%) _5.75E-07 1.34E-06  -0.429835 0.6674
R-squared 0.421399 Mean dependentvar -0.000131 R-s
* -squared 0.483711 Mean dependentvar -8.73E-06
Adjusted R-squared 0419936  S.D. dependent var 0.038889 Adjusted R-squared 0483019 S.D. dependentvar 0.031038
SE. ofregression 0.029619 Akalke info criterion ~4.197062 SE. of regression 0.022316  Akaike info criterion 4764982
SHlllAquahdingld GBJdE Scmag culition. S0 Sum squared resid 0.743051 Schwarz criterion -4.754327
Log likelihaod 1669.234 Hannan-Quinn criter. ~ -4.190271 Log likelihood 3564824 Hannan-Quinn criter.  -4.761012
F-statistic 288.0451 Durbin-Watson stat 2.005694 F-statistic £98.9267 Durbin-Watson stat 1995918
Prob(F-statistic) it Prob(F-statistic) 0.000000 '
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Null Hypothesis: D(LTS) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LIT) has a unit root
Exogenous: Constant

Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Adj.t-Stat  Prob.” Adj.t-Stat  Prob*
Phillips-Perron test statistic -34.33632 _ 0.0000 Phillips-Perron test statistic 3350536 0.0000
Testuitical values: 19% lovel 29604194 Test critical values: 1% level 3434517
D jovel ik 5% level -2.863267
10% level -3.128392 10% level 2867738
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000191 . ; =
: Residual variance (no correction) 0.000275
HAC corrected variance (Bartlett kernel) 0.000150 HAC corrected variance (Bartlett kernel) 0.000262
Phillips-Perron Test Equation 2 G
Dependent Variable: D(LTS,2) gh""psfﬁ’{,°"7§f‘%“tf}‘g"
Method: Least Squares ependent Variable: D(LIT.2)
Date: 02/09/18 Time: 19:21 Mrifiod b east vathn
Sample (adjusted). 3 1497 Date: 02/09/_18 Tlr{ne4 19:19
Included observations: 1495 after adjustments Sample (adjusted): 3 1497 )
Included observations: 1495 after adjustments
Variable Coefficient  Std. Error  t-Statistic  Prob. - : =
Variable Coefficient Std. Error t-Statistic Prob.
D(LTS(-1)) -0.889059 0.025730 -34.55352 0.0000
c -0.000278 0.000716  -0.388933 0.6974 D(LIT(-1)) -0.861189 0.025623  -33.60987 0.0000
@TREND(17) 719E-07  828E-07 0867523  0.3858 C -0.000225  0.000429  -0.524601  0.5999
R-squared 0.444516 Mean dependentvar -8.30E-07 R-squared 0.430723 Mean dependentvar -2.19E-05
Adjusted R-squared 0.443771 S.D. dependentvar 0.018529 Adjusted R-squared 0.430341 S.D. dependentvar 0.021985
S.E. of regression 0.013819 Akaike info criterion -5.723527 S.E. of regression 0.016594 Akaike info criterion -5.358264
Sum squared resid 0.284923 Schwarz criterion -5.712871 Sum squared resid 0.411093 Schwarz criterion -5.351161
Log likelihood 4281.336 Hannan-Quinn criter. -5.719556 Log likelihood 4007.303 Hannan-Quinn criter. -5.355618
F-statistic 596.9729 Durbin-Watson stat 1.984822 F-statistic 1129.624 Durbin-Watson stat 1.994767
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
Null Hypothesis: D(LIAT? has a unit root Null Hypothesis: D(LTM) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Bandwidth: 16 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj.t-Stat  Prob.*
Phillips-Perron test statistic -23.75277 0.0000 Phillips-Perron test statistic -37.37600 0.0000
Test critical values: 1% level -3.969651 Test critical values: 1% level -3.964194
5% level -3.415485 5% level -3.412819
10% level -3.129972 10% level -3.128392
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000874 Residual variance (no correction) 0.000497
HAC corrected variance (Bartlett kernel) 0.000586 HAC corrected variance (Bartlett kernel) 0.000486
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(LIAT,2) Dependent Variable: D(LTM,2)
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 19:26 Date: 02/09/18 Time: 19:24
Sample (adjusted): 3 796 Sample (adjusted): 3 1497
Included observations: 794 after adjustments Included observations: 1495 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(LIAT(-1)) -0.836646 0.034859  -24.00120 0.0000 D(LTM(-1)) -0.967512 0.025878  -37.38787 0.0000
C 0.000304 0.002108 0.144240 0.8853 C -0.000543 0.001156  -0.469648 0.6387
@TREND("17) -2.69E-06 459E-06 -0.587225 0.5572 @TREND("17) -5.75E-07 1.34E-06  -0.429835 0.6674
R-squared 0.421399 Mean dependentvar -0.000131 R-squared 0.483711 Mean dependentvar -8.73E-06
Adjusted R-squared 0.419936 S.D. dependentvar 0.038889 Adjusted R-squared 0.483019 S.D. dependentvar 0.031038
S.E. of regression 0.029619 Akaike info criterion -4.197062 S.E. of regression 0.022316 Akaike info criterion -4.764982
Sum squared resid 0.693911 Schwarz criterion -4.179390 Sum squared resid 0.743051 Schwarz criterion -4.754327
Log likelihood 1669.234 Hannan-Quinn criter. -4.190271 Log likelihood 3564.824 Hannan-Quinn criter. -4761012
F-statistic 288.0451 Durbin-Watson stat 2.005694 F-statistic 698.9267 Durbin-Watson stat 1.995918
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LTS) is stationary
Exogenous: Constant, Linear Trend

Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

MNull Hypothesis: D(LIT) is stationary
Exogenous: Constant

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic Lorosts Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.670795
Asymplotic.cificalvaluess: 1%ilevel 215000 Asymptotic critical values™ 1% level 0.739000
5% level 0.146000 5% level 0.463000
10% level 0.119000 exe 3
E 10% level 0.347000
*Kwiatk i-Phillips- idt-Shin (1 Table 1
R Ie IS (199 tatie ) *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.000193 : ; :
HAC corrected variance (Bartlett kernel) 0.000194 Residual variance (no correction) 0.000280
HAC corrected variance (Bartlett kernel) 0.000368
KPSS Test Equation
Dependent Variable: D(LTS) KPSS Test Equation
Method: Least Squares Dependent Variable: D(LIT)
Date: 02/09/18 Time: 21:40 Method: Least Squares
Sample (adjusted): 2 1497 Date: 02/09/18 Time: 21:37
Included observations: 1496 after adjustments Sample (adjusted): 2 1497
A - = Included observations: 1496 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
c 0000320  0.000719  -0444975  0.6564 Variable Coefficient Std. Error t-Statistic Prob.
@TREND("17) 8.16E-07 8.32E-07 0.980514 0.3270 c _0.000245 0000433  -0.565125 05721
R-squared 0.000643 Mean dependentvar 0.000291
Adjusted R-squared -0.000026 S.D. dependentvar 0.013896 R-squared 0.000000 Mean dependentvar -0.000245
S.E. of regression 0.013896 Akaike info criterion -5713138 Adjusted R-squared 0.000000  S.D. dependentvar 0.016752
Sum squared resid 0.288477 Schwarz criterion -5.706038 S.E. of regression 0.016752 Akaike info criterion -5.339883
Log likelihood 4275.427 Hannan-Quinn criter. -5.710493 Sum squared resid 0.419561 Schwarz criterion -5.336333
F-statistic 0.961408 Durbin-Watson stat 1.778053 Log likelihood 3995.232 Hannan-Quinn criter. -5.338560
Prob(F-statistic) 0.326991 Durbin-Watson stat 1.721162
Null Hypothesis: D(LIAT) is stationary Null Hypothesis: D(LTM)' is stationary
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.032030 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.054242
‘Asymptotic critical values™: 1% level 0216000 Asymptotic critical values™: 1% level 0.216000
5% level 0.146000 5% level 0.146000
10% level 0.119000 10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.000908 Residual variance (no correction) 0.000497
HAC corrected variance (Bartlett kernel) 0.001142 HAC corrected variance (Bartlett kernel) 0.000506
KPSS Test Equation KPSS Test Equation
Dependent Variable: D{LIAT) Dependent Variable: D(LTM)
Method: Least Squares Method: Least Squares
Date: 02/09/18 Time: 21:46 Date: 02/09/18 Time: 21:44
Sample (adjusted): 2 796 Sample (adjusted): 21497 )
Included observations: 795 after adjustments Included observations: 1496 after adjustments
Variable Coeficient  Std.Error  t-Statistic Prob. Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 0.000927 0.002142 0.432850 0.6652 C -0.000560 0.001154  -0.485267 0.6276
@TREND(1") -427E-06  466E-06 -0.916729  0.3596 @TREND("17) -5.95E-07  1.34E-06 -0.445186  0.6562
R-squared 0.001059 Mean dependentvar -0.000774 R-squared 0.000133 Mean dependentvar -0.001005
Adjusted R-squared -0.000201 S.D. dependentvar 0.030171 Adjusted R-squared -0.000537  S.D. dependentvar 0.022307
S.E. of regression 0.030174 Akaike info criterion -4.161159 S.E. of regression 0.022313  Akaike info criterion -4.765934
Sum squared resid 0.722003 Schwarz criterion -4.149390 Sum squared resid 0.743836 Schwarz criterion -4.758834
Log likelihood 1656.061 Hannan-Quinn criter. -4.156637 Log likelihood 3566.919 Hannan-Quinn criter. -4.763289
F-statistic 0.840392 Durbin-Watson stat 1.661077 F-statistic 0.198190 Durbin-Watson stat 1.934854
Prob(F-statistic) 0.359563 Prob(F-statistic) 0.656250

EViews 9.0 zalin e alaeYL Qlllall alae) o 1 juaal)

198




age) dilgal Liia3ll Judhd) o dpalaall p anidall ao il LA il :(10)ad) (salal

Empirical Distribution Test for DLTS
Hypothesis: Normal

Date: 02/10/18 Time: 13:50

Sample (adjusted): 2 1497

Included observations: 1496 after adjustments

Empirical Distribution Test for DLIT
Hypothesis: Normal

Date: 02/10/18 Time: 13:49

Sample (adjusted): 2 1497

Included observations: 1496 after adjustments

Method Value Adj. Value Probability Method Value Adj. Value Probability
Lilliefors (D) 0.119221 NA 0.0000 Lilliefors (D) 0.138771 NA 0.0000
Cramer-von Mises (W2) 8.306166 8.308942 0.0000 Cramer-von Mises (W2) 10.90958 10.91322 0.0000
Watson (U2) 8.306078 8.308854 0.0000 Watson (U2) 10.81777 10.82139 0.0000
Anderson-Darling (A2) 46.75868 46.78217 0.0000 Anderson-Darling (A2) 60.97952  £1.01015 0.0000

Method: Maximum Likelihood - d.f. corrected (Exact Solution)

Method: Maximum Likelihood - d.f. corrected (Exact Solution)

Parameter Value Std. Error z-Statistic Prob. Parameter Value Std. Error z-Statistic Prob.
Mu 0.000291 0.000359 0.809050 0.4185 MU -0.000245 0.000433 -0.565125 05720

SIGMA 0.013896 0.000254 54.68089 0.0000 SIGMA 0.016752 0.000306 54 68089 0.0000
Log Iikelihooq 4274946  Mean dependentvar. 0.000291 Log likelihood 3995232  Mean dependentvar. -0.000245
No. of Coefficients 2 SD.dependentvar. 0.013896 No. of Coefficients 2 SD.dependentvar. 0.016752
Empirical Distribution Test for DLIAT Empirical Distribution Test for DLTM
Hypothesis: Normal Hypothesis: Normal
Date: 02/10/18 Time: 13:52 Date: 02/10/118 Time: 13:51
Sample (adjusted). 2 796 Sample (adjusted): 2 1497
Included observations: 795 after adjustments Included observations: 1496 after adjustments
Method Value Adj. Value Probability Method Value Adj. Value Probability
Lilliefors (D) 0.116855 NA 0.0000 Lilliefors (D) 0.128282 NA 0.0000
Cramer-von Mises (W2) 3.697080 3.699405 0.0000 Cramer-von Mises (W2) 10.60001 10.60356 0.0000
Watson (U2) 3.679048 3.681362 0.0000 Watson (U2) 10.59952 10.60306 0.0000
Anderson-Darling (A2) 21.27091 21.29105 0.0000 Anderson-Darling (A2) 57.62666 57.65561 0.0000
Method: Maximum Likelihood - d.f. corrected (Exact Solution) Method: Maximum Likelihood - d.f. corrected (Exact Solution)

Parameter Value Std. Error z-Statistic Prob. Parameter Value Std. Error z-Statistic Prob.
Mu -0.000774  0.001070 -0.723374 0.4694 MU -0.001005  0.000577 -1.743088 0.0813

SIGMA 0.030171 0.000757 39.84972 0.0000 SIGMA 0.022307 0.000408 54.68089 0.0000
Log likelihood 1655.640  Mean dependentvar. -0.000774 | Log likelihood 3566.819  Mean dependentvar. -0.001005
No. of Coefficients 2 SD.dependentvar. 0.030171 | No. of Coefficients 2 SD.dependentvar. 0.022307

EViews 9.0 zalin e alaeYL Qllhall e} oo 1 juaal)

199




) dilgad Lia)l) Judlad) Ao BDS i) geilis :(11)ad) salall

BDS Testfor DLTS

Date: 02/10/18 Time: 17:18
Sample: 1 1497

Included observations: 1497

BDS Test for DLIT

Date: 02/10/18 Time: 17:16
Sample: 11497

Included observations: 1497

Dimension BDS Statistic  Std. Error z-Statistic Prob. Dimension BDS Statistic  Std. Error z-Statistic Prob.
2 0.027992  0.002793  10.02365  0.0000 2 0.028091  0.002861 9.818249  0.0000
3 0.045087  0.004443  10.14801 0.0000 3 0.056495  0.004556 1240029  0.0000
4 0.056379  0.005299  10.64053  0.0000 4 0.075544  0.005438 13.89106  0.0000
5 0.063075  0.005532 11.40236  0.0000 5 0.085374  0.005683 1502262  0.0000
6 0.066774  0.005344 1249463  0.0000 3 0.087910  0.005496 15.99637  0.0000
7 0.066167  0.004907 13.48559  0.0000 7 0.084951  0.005050 16.82072  0.0000
8 0.063259  0.004345 1455894  0.0000 g 0.079232  0.004477 17.69816  0.0000
9 0.059061  0.003746 1576756  0.0000 9 0.074068  0.003863 19.17242  0.0000
10 0.054891  0.003163 17.35566  0.0000 10 0.068141  0.003265 20.86903  0.0000
1 0.050003  0.002627 19.03756  0.0000 11 0.061828  0.002714 2277776  0.0000
12 0.044974  0.002152  20.89772  0.0000 12 0.055364  0.002226 2486742  0.0000

BDS Test for DLIAT BDS Test for DLTM

Date: 02/10/18 Time: 17:21 Date: 02/10/18 Time: 17:19

Sample: 1796 Sample: 11497

Included observations: 796 Included observations: 1497

Dimension BDS Statistic  Std. Error z-Statistic Prob. Dimension BDS Statistic  Std. Error z-Statistic Prob.
2 0.042255  0.004011  10.53408 0.0000 2 0.037986  0.002938  12.92832 0.0000
3 0.070750  0.006395  11.06384 0.0000 3 0.071283  0.004687  15.20920 0.0000
4 0.087477  0.007642  11.44656 0.0000 4 0.092133  0.005604 16.43920  0.0000
5 0.096873  0.007996 1211564  0.0000 5 0.102007  0.005867 17.38616  0.0000
6 0.097784  0.007741  12.63126  0.0000 6 0103038 0005684 18.12808  0.0000
8 0.086606 0006322 13.69942  0.0000 3 0.092624 0004647 1993145  0.0000
190 gggfgi gggi‘égg 1:52233 ggggg 9 0.084587  0.004018 2105416  0.0000
W Do oo douom Oww | oy e e oo
12 0.052396  0.003160  16.58172  0.0000 12 0.060336 0002328 2591397  0.0000
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Null Hypothesis: DLTS is a martingale

Date: 02/10/18 Time: 17:49

Sample: 1 1497

Included observations: 1495 (after adjustments)
Heteroskedasticity robust standard error estimates
User-specified lags: 24 8 16

Null Hypothesis: DLIT is a martingale

Date: 02/10/18 Time: 17:47

Sample: 11497

Included observations: 1495 (after adjustments)
Heteroskedasticity robust standard error estimates
User-specified lags: 248 16

Joint Tests Value df Probability Joint Tests Value df Probability
Max |z (at period 4)* 7.894367 1495 0.0000 Max |z| (at period 2)* 8.155083 1495 0.0000
Individual Tests Individual Tests
Period Var. Ratio Std. Error z-Statistic Probability Period Var. Ratio Std. Error z-Statistic Probability
2 0.593212 0.053809 -7.559810 0.0000 2 0.578137 0.051730 -8.155083 0.0000
4 0.283831 0.090719 -7.894367 0.0000 4 0.296117 0.093698 -7.512250 0.0000
8 0.143833 0.122165 -7.008264 0.0000 8 0.151318 0.136952 -6.196908 0.0000
16 0.070496 0.156163 -5.952125 0.0000 16 0.068230 0.184105 -5.061071 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean =-8.30240602509e-07)

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean =-2.19136992902e-05)

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean =-0.000131133817442)

Period

Variance Var. Ratio Obs.

1 0.00151 - 794

2 0.00090 0.59192 793

4 0.00041 0.27418 791

8 0.00025 0.16236 787

16 0.00011 0.07092 779

Period Variance Var. Ratio Obs. Period Variance Var. Ratio Obs.
1 0.00034 - 1495 1 0.00048 - 1495
2 0.00020 0.59321 1494 2 0.00028 057814 1494
4 9.7E-05 0.28383 1492 4 0.00014 0.29612 1492
8 4.9E-05 0.14383 1488 8 7.3E-05 0.15132 1488
16 2.4E-05 0.07050 1480 16 3.3E-05 0.06823 1480
Null Hypothesis: DLIAT is a martingale Null Hypothesis: DLTM is a martingale
Date: 02/10/18."T)me: 17.52 Date: 02110118 Time: 17:51
Sample:1796 _ Sample: 11497
Included observations: 794 (after adjustments) Included observations: 1495 (after adjustments)
Heteroskedasticity robust standard error estimates Heteroskedasticity robust standard error estimates
User-specified 1ags: 24 8 16 User-specified lags: 24 8 16
Hointiesis value B Probability Joint Tests Value df Probability
Max ;] [at period 2)* 8.184772 794 0.0000 Max |z| (at period 2)* 5.988150 1495 0.0000
i Teel - N Individual Tests
Period Var. Ratio Std. Error z-Statistic Probability Period Var. Ratio Std. Error 2-Statistic Probabili
2 0591916 0.049850  -8.184772  0.0000 5 e, TRl
4 0274183 0094773  -7.658475  0.0000 2 0957755  DA00052 6806361  0.0000
8 O 8a0a Ll SGOUL 0000 8 0133966  0.154032  -5.622427  0.0000
16 0.070924 0.205921 -4.511811 0.0000 16 0.067728 0.205914 _4.527479 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean =-8.7334884966e-06)

Period

Variance Var. Ratio Obs.
1 0.00096 = 1495
2 0.00053 0.54796 1494
4 0.00025 0.25776 1492
8 0.00013 0.13397 1488
16 6.5E-05 0.06773 1480
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Heteroskedasticity Test: ARCH

Heteroskedasticity Test: ARCH

F-statistic 6255128 Prob. F(1,1493) 0.0000 F-statistic 153.0521 Prob. F(1,1493) 0.0000
Obs*R-squared 60.11642 Prob. Chi-Square(1) 0.0000 Obs*R-squared 139.0071 Prob. Chi-Square(1) 0.0000
Test Equation: Test Equation:
Dependent Variable: RESID"2 Dependent Variable: RESID*2
Method: Least Squares Method: Least Squares
Date: 02 H1H18: Time, 1192 Date: 02/11/18 Time: 11:30
Sample (adjusted): 3 1497 Sample (adjusted): 3 1497
Included observations: 1495 after adjustments Included observations: 1495 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
c 0.000154 1.74E-05 §.849859 0.0000 25 0.000194 2.63E-05 7.391186 0.0000

RESID"2(-1) 0.200528 0.025355 7.908937 0.0000 RESID"2(-1) 0.304929 0.024648 12.37142 0.0000
R-squared 0.040212 Mean dependentvar 0.000193 R-squared 0.092981 Mean dependentvar 0.000280
Adjusted R-squared 0.039569 S.D. dependentvar 0.000660 Adjusted R-squared 0.092374 S.D. dependentvar 0.001030
S.E. of regression 0.000646 Akaike info criterion -11.84916 S.E. of regression 0.000981 Akaike info criterion -11.01372
Sum squared resid 0.000624 Schwarz criterion -11.84206 Sum squared resid 0.001438 Schwarz criterion -11.00662
Log likelihood 8859.248 Hannan-Quinn criter. -11.84651 Log likelihood 8234757 Hannan-Quinn criter. -11.01108
F-statistic 62.55128 Durbin-Watson stat 2.041170 F-statistic 153.0521 Durbin-Watson stat 2.094433
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
Heteroskedasticity Test: ARCH Heteroskedasticity Test: ARCH
F-statistic 200.6083  Prob. F(1,792) 0.0000 F-statistic 120.3292  Prob. F(1,1493) 0.0000
Obs*R-squared 160.4691 Prob. Chi-Square(1) 0.0000 Obs*R-squared 1115036 Prob. Chi-Square(1) 0.0000
Test Equation: Test Equation:
Dependent Variable: RESID"2 Dependent Variable: RESID"2
Method: Least Squares Method: Least Squares
Date: 02/11/18 Time: 11:34 Date: 02/11/18 Time: 11:33
Sample (adjusted): 3 796 Sample (adjusted): 3 1497
Included observations: 794 after adjustments Included observations: 1495 after adjustments

Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 0.000491 7.11E-05 6.905649 0.0000 c 0.000361 472E-05 7.652431 0.0000

RESID"2(-1) 0.445417 0.031448 14.16363 0.0000 RESID*2(-1) 0.273099 0.024896 10.96946 0.0000
R-squared 0.202102 Mean dependentvar 0.000894 R-squared 0.074584 Mean dependentvar 0.000497
Adjusted R-squared 0.201095 S.D. dependentvar 0.002054 Adjusted R-squared 0.073965 S.D. dependentvar 0.001830
S.E. of regression 0.001836 Akaike info criterion -9.759668 S.E. ofregression 0.001761 Akaike info criterion -9.844726
Sum squared resid 0.002670 Schwarz criterion -0.747887 Sum squared resid 0.004629 Schwarz criterion -9.837622
Log likelihood 3876.588 Hannan-Quinn criter. -9.755141 Log likelihood 7360.933 Hannan-Quinn criter. -9.842079
F-statistic 200.6083 Durbin-Watson stat 2265630 F-statistic 120.3292 Durbin-Watson stat 2.082171
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Dependent Variable: DLOGTS

steps)
Date: 11/13/17 Time: 14:39
Sample (adjusted): 2 1495

Included observations: 1494 after adjustments
Convergence achieved after 40 iterations
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)
t-distribution degree of freedom parameter fixed at 10
GARCH = C(2) + C(3)*RESID(-1)"2 + C{4)*GARCH(-1)

Method: ML ARCH - Student's t distribution (OPG - BHHH / Marquardt

Dependent Variable: DLOGIT

Method: ML ARCH - Student's t distribution (OPG - BHHH / Marquardt

steps)
Date: 11/13/17 Time: 14:26
Sample (adjusted): 2 1495

Included observations: 1494 after adjustments
Convergence achieved after 58 iterations
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)
t-distribution degree of freedom parameter fixed at 10

GARCH = C(4) + C(5)*RESID(-1)'2

Variabl Coefficient  Std. E -Statisti Prob.
Variable Coefficient  Std. Error  z-Statistic Prob. anape oeteen ror |z 0
D 0.040272 0.015376 2619138 0.0088
MA(T) 0.099435 0027932  3.559834  0.0004 AR(1) 0715266 0097250 -7.354921  0.0000
MA(1) 0.779864  0.084751  9.201848  0.0000
Variance Equation
Variance Equation
C 1.04E-05 164E-06 6358205  0.0000
RESID{-1)"2 0.143134 0017936 7980353  0.0000 C 0.000114  463E-06 2471870 00000
GARCH(-1) 0757171 0023677 3197953  0.0000 RESID(-1)'2 0307381 0.041339  7.435616  0.0000
Rosquared 0.013345  Wean dependent var 0.000276 Et;jsuqsﬁtrjeg squared ggggégg g?ndi?;%dei?tv‘;?r _gg?gggg}
Adjusted R-squared 0.013345 S.D. dependent var 0.013889 —H : e o :
S.E. of regression 0013796 Akalke info criterion  -6.106882 g-E- of regression g-%g?g; gki”‘e info .Ct”tf"”"” g;gﬁggﬁ
Sum squared resid 0.284154  Schwarz criterion -6.092668 Lum_sqgare rest - chwarz criierion o
S . . og likelihood 4324 584  Hannan-Quinn criter. -5.775955
Log likelihood 4565.841  Hannan-Quinn criter.  -6.101586 Durbin-Watson stat 1913268
Durbin-Watson stat 1.959254 _
Inverted AR Roots -72
Inverted MA Roots -10 Inverted MA Roots -8
Dependent Variable: DLOGIA'_I' o
Method: ML ARCH_ - Normal distribution (OPG - BHHH / Marquardt steps) Dependent Variable: DLOGTM
Date: 021 4{r1 8 Time: 09:37 Method: ML - ARCH (Marquardt) - Student's t distribution
Sample (adjusted): 2 796 Date: 02/24/18 Time: 21:15
Included observations: 795 after adjustments Sample: 1 1496
Convergence achieved after 44 iterations Included observations: 1496
Coefficient covariance computed using outer product of gradients agn;:ﬁir;c;a?rgeved after 17 iterations
Presample variance: backcast (parameter = 0.7) Presam - . -
. . ple variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*GARCH(-1) GARCH = C(3) + C(4)"RESID(-1/'2 + C(E)*"GARCH(-1)
ariable Coefficient  Std. Error  z-Statistic Prob. Wariable Coefficient  Std. Error  z-Statistic Prob.
D 0.015357 0.002343 6.554417 0.0000 (] -0.0010585 0.000281 -3.752545 0.0002
MA(4) 0.094768 0.036548 2 592954 0.0095 MA(2) -0.053042 0.024641 -2.152578 0.0314
Variance Equation Variance Equation
C 6.25E-05 2.34E-05 2.674873 0.0075
C 0.000100 1.36E-05 7340019 0.0000 RESID(-12 0.599330 0.220007 2724145 0.0064
RESID(-1)2 0.162709 0.025157  6.467635 0.0000 GARCH(-1) 0631697 0043653  14.47091 0.0000
GARCH(-1) 0.708237 0.031077 22.78977 0.0000 T-DIST. DOF 2.476752 0.211570 11.70656 0.0000
R-squared 0.009961  Mean dependentvar  -0.000774 R-squared 0.003386 Mean dependentvar  -0.001005
Adjusted R-squared 0.008713 S.D. dependent var 0.030171 Adjusted R-squared 0.002719 S.D. dependent var 0.022307
S.E. of regression 0.030039  Akaike info criterion -4.420797 S.E. of regression 0.022277  Akaike info criterion -5.437881
Sum squared resid 0.715568 Schwarz criterion -4 391373 Sum squared resid 0.741416  Schwarz criterion -5.416582
Log likelihood 1762.267 Hannan-Quinn criter.  -4.409490 Log likelihaod 4073.535  Hannan-Quinn criter.  -5.420945
Durbin-\Watson stat 1671620 Durbin-Watson stat 1.924205
B R B B Inverted MA Roots 23 -.23
Inverted MA Roots 39-.39i 39-39i -39+.390 -39+.39i
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Heteroskedasticity Test: ARCH

Heteroskedasticity Test: ARCH

F-statistic 0624913 Prob. F(1,1491) 0.4294 | F_statistic 1.052951  Prob. F(1,1491) 0.3050
Obs*R-squared 0.625489  Prob. Chi-Square(1) 0.4290 | Obs*R-squared 1.053620 Prob. Chi-Square(1) 0.3047
Test Equation: Test Equation:
Dependent Variable: WGT_RESID"2 Dependent Variable: WGT_RESID2
Method: Least Squares Method: Least Squares
Date: 11/1317 Time: 14:43 Date: 11/13/17 Time: 14:34
Sample (adjusted): 3 1495 _ Sample (adjusted): 3 1495
Included observations: 1493 after adjustments Included observations: 1493 after adjustments
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
C 1485129 0141746 1047741 0.0000 o 1626803 0165305  9.841210  0.0000
WGT_RESID"2(-1)  -0.020468  0.025892 -0.790515  0.4294 WGT_RESID*2(-1)  -0.026566  0.025889 -1.026134  0.3050
R-squared 0.000419  Mean dependent var 1.455344 | R_squared 0.000706 Mean dependent var 1.584671
Adjusted R-squared ~ -0.000251  S.D. dependent var 9.279268 | Adjusted R-squared 0.000035 S.D. dependent var 6.187231
S.E. of regression 5279932  Akaike info criterion 6.167042 | SE_of regression 6.187121  Akaike info criterion 6.484155
Sum squared resid 41565.62  Schwarz criterion 6.174153 | sum squared resid 57076.17  Schwarz criterion 6.491267
Log likelihood -4601.697  Hannan-Quinn criter.  6.169692 | | g likelihood -4838.422  Hannan-Quinn criter.  6.486805
F-statistic 0624913 Durbin-Watson stat 2.000342 | F_statistic 1.052951  Durbin-Watson stat 1.991597
Prob(F-statistic) 0.429353 Prob(F-statistic) 0.304995
Heteroskedasticity Test: ARCH Heteroskedasticity Test: ARCH
F-statistic 0.081541  Prob. F(1,792) 0.7753 F-statistic 0.219554  Prob. F(1,1493) 0.5720
Obs*R-squared 0.081738 Prob. Chi-Square(1) 0.7750 Obs*R-squared 0.319813  Prob. Chi-Square(1) 05717
Test Equation: Test Equation:
Dependent Variable: WGT_RESID"2 Dependent Variable: WGT_RESID"2
Method: Least Squares Method: Least Squares
Date: 02/14/18 Time: 10:06 Date: 02/24/18 Time: 21:19
Sample (adjusted): 3 796 Sample (adjusted): 2 1496 _
Included observations: 794 after adjustments Included observations: 1495 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic Prob.
c 1011334 0090222  11.20939  0.0000 c 0654292 0057948 ~ 11.29111 0.0000
WGT RESID"2(-1)  -0.010147 0035534 -0285553 07753 WGT_RESID'2(-1)  -0.014628  0.025877 -0.565291  0.5720
. R-squared 0.000214 Mean dependent var 0.644865
Edjsuqsﬁgeg-squared 888[1:}123 gﬁndg%%ii?t\:\;r ;ggllgg Adjusted R-squared -0.000456  S.D. dependent var 2.145281
- : ol P i S.E. of regression 2145770  Akaike info criterion 4366211
SE. of regression 2335758  Akaike info criterion 4.537066 Sum squared resid 6874.263 Schwarz criterion 4373314
Sum squared resid 4320.967  Schwarz criterion 4.548847 | | 1 jikelihood 3261743 Hannan-Quinn criter.  4.368858
Log likelihood -1799.215  Hannan-Quinn criter. 4 541593 E-ctatistic 0 319'554 Durbin-Watson stat- 2-000586
F-statistic 0.081541 Durbin-Watson stat 1.999834 Prob(F-statistic) 0.571961 ’
Prob(F-statistic) 0.775295 .
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