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Abstract :

The purpose of the study is to determine the extent to which the use of the
Box-Jenkins methodology in forecasting the price movement of indicators in the
finacial market, which is Dow Jones Industrial Average Index of the United

States of America for the period from 03/01/2004 to 05/06/2015, using time

series as a method of persentig daily data.

The results of the study showed an appropriate standard model used to try to

predict its near future. The appropriate model for prediction is the (0,1,1)
ARIMA model.

Keywords:

Prediction, Methodology for Box-Jenkins, ARIMA model.
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Date: 0504117 Time: 1427
Sample: 1/03/2005 6/05/2015
Included observations: 2719

Autocorrelation Fartial Correlation A PaAC Q-Stat Frob
1 -0.102 -0.102 28206 0,000
2 -0.018 -0.029 29072 0.000
2 0019 0014 20059 0.000
4 -0.006 -0.003 30146 0.000
5 -0.026 -0.02¥ 322.021 0.000
& -0.020 -0.037 24.515 0.000
7 -0.0321 -0.040 3IT.ATE 0.000
8 0045 0038 42712 0.000
9 -0.033 -0.025 45656 0.000

10 0,022 0018 47.022 0000
11 0,025 00325 50.3249 0000
12 -0.020 -0.0132 51.289 0000
12 0016 0013 52058 0000
14 -0.029 -0.028 54324 0,000
15 -0.042 -0.045 59259 0.000
16 0017 00068 600320 0000
1¥ 0071 0080 73984 0000
18 -0.076 -0.081 89716 0.000
19 -0.018 -0.035 90.652 0.000
20 0,024 0023 932774 0000
241 -0.023 -0.024 95228 0000
22 -0.015 -0.014 95822 0.000
232 0002 0001 95829 0000
24 -0.020 -0.025 956905 0.000
25 0,022 00132 98233 0000
26 -0.0241 -0.009 99476 0000
2¥ 0.014 0004 9998365 0000
28 0,009 0002 10019 0000
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Adj. 1-Stat Prob.*

Phillips-Perron test statistic -58.14364 0.0001
Test critical values: 1% level -3.432564

5% level -2.862404

10% level -2.567275
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i) il asdy LU sk

DW H-Q SC AIC Sl

23l
1,999 | 124923 | 124978 | 124891 | CAR()MA() | 1 z35d
2.005 | 124914 | 124956 | 124890 C AR(1, 2 zhsed)
1,996 | 12,4909 | 124951 | 124886 C MA(1, 3 z3ged
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Dependent Variable: O
Method: ARMA Maximum Likelinood (OPG - BHHH)
Date: 050717 Time: 11:27
Sample: 2 2720
Included observations: 2719
Convergence achieved after 19 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
2. 6256949 2204715 1.190947 0.2338
MALT) -0.106144 0.013494 -T.BE6228 0.0000
SIGMASC 15488.92 2270725 68.25540 0.0000
R-squared 0010829 Mean dependent var 2618621
Adjusted R-squared 0.010100 S.0. dependent var 125.1973
S.E. ofregression 124 5634  Akaike info criterion 12.48861
Sum squared resid 42141569 Schwarz criterion 12.49513
Log likelinood 1687527 Hannan-Qwinn criter. 12.49097
F-statistic 14 86641 Durbin-Watson stat 1.996600
Prob{F-statistic) 0.000000
Inverted MA Roots 11
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Ssd) Al Sy Ll Gl LY A g 1(7.2) 03y S

Date: 05/03M17F Time: 11:33

Sample: 1/023/2005 6/05/2015

Included observations: 2719

Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

0.002 0002 00062

-0.016 -0.016 07009 0402
0.017 0017 1.4511 0.434
-0.007 -0.007 1.5907 0.662
-0.031 -0.030 41804 0382
-0.037 -0.037 7.8626 0.164
-0.031 -0.032 10484 0106
0.029 0039 14641 0.041
-0.026 -0.027 16532 0035
0.023 0024 18.022 0.035
11 0036 0037 21520 0.013
12 -0.015 -0.016 22104 0.024
12 0011 0011 22418 0033
14 -0.032 -0.034 25263 0.021
15 -0.044 -0.047 30519 0.006
16 0.019 0018 21517 0.007
17 0066 0071 43418 0.000
18 -0.071 -0.072 57.324 0.000
19 -0.023 -0.026 58762 0.000
20 0029 0024 61072 0000
21 -0.022 -0.027 62367 0.000
22 -0.017 -0.0171 63178 0.000
23 -0.002 0000 63190 0.000
24 -0.018 -0.024 64093 0.000
25 0018 0014 65002 0.000
26 -0.018 -0.009 65390 0.000
27 0013 0005 66340 0.000
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BDS abaza1 ez (8 .2) o8y !

BOS Test for DY)

Date: 050317 Time: 1144
Sample: 1/03/2005 6/05/2015
Included observations: 2720

Dimension BDS Statistic  Std. Error z-Statistic Prob.
2 0.015954 0.001885 3416726 0.0000
3 0.038445 0.003013 1276161 0.0000
4 0.057600 0.003588 16.05209 0.0000
5 0.071139 0.003741 19.01356 0.0000
i 0.078077 0.003610 2162887 0.0000

Faw epsilon 159.3102

Pairs within epsilon R202003. W-Statistic 0703643

Triples within epsilon 1.09E+10  V-Statistic 0544523

Dimension Cim,n) cim,n) C1,n-im-11 ci1,n-(m-13 o1, n-(m-11Fk
2 1886109, 0.510808 25874583, 0.703459 0494854
3 1427596, 0.386915 2586439, 0703702 0.348471
4 1116089, 0.302712 2584242 0703624 0.245111
5 B970E7.0 0243487 2581974, 0703527 072347
i 7334500 0.199224 2589692, 0703426 0121146
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700
— Series: Residuals
600 Sample 1/04/2005 6/05/2015
T Observations 2719
0 Mean 0.004319
Median 3691134
400 1 | Maximum 911.9511
Minimum -165.6079
300 Std. Dev. 1245176
Skewness  -0.323335
200 Kurtosis 8.230896
e Jarque-Bera  3147.294
Probability ~ 0.000000
0
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-800 600 400 -200 0 200 400 600 800
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ARIMA(0,1,1) g3s05 dnbedly gt pudlss ooy :(4.2) o3y Jgobonll

Obs y prédiction | erreur std. | intervalle de 95%

2014/06/09| 1indéfini 17860,2 124,495 (17616,2, 18104,2)

2014/06/10| 1indéfini 17862,8 166,980 (17535,5, 18190, 1,

2014/06/11| indéfini 17865,4 200,663 (17472,2, 18258,7,

2014/06/12| 1indéfini 17868,1 229,453 (17418,3, 18317,8)

2014/06/13| 1indéfini 17870,7 255,014 (17370,9, 18370,5)

2014/06/16| indéfini 17873,3 278,236 (17328,0, 18418,6)

2014/06/17| indéfini 17875,9 299,664 (17288,6, 18463,3)

2014/06/18| 1indéfini 17878,6 319,659 (17252,0, 18505,1)

2014/06/19| indéfini 17881,2 338,475 (17217,8, 18544,6)

2014/06/20| indéfini 17883,8 356,298 (17185,5, 185821,

GRETIL 5 2.2, o2 o : skl

sl s 38 Sl Sl ae gl il g 1(10.2) By IS

18600 T

18400

18200 -

18000 -

17800 [~

17600

17400

17200 [

17000 . . . . . . . . .
2014,05 2014,1 2014,15 2014,2 2014,25 2014,3 2014,35 2014,4 2014,45

GRETIL 5 .2, o o : skl

9 Y ALY AL st silas domgy (12.2) 0By JSC1 ICad) D e Lol

ol Oy il Z3sad) 2l e e 855 Ldawy wla a Via  prEVISION §)all 2kl

38




Ol pigall ylawl oy juld dowlid Aty D S Jeadl!

5l 858 Lanly | jlond) sl alas Y1 59 e (T 50 aSh Lo ALl jJles 5 a3l

gd) Joogaadl il ddlis 1 g1 Cllaol)

) iy oo+ JgW g 4

Jeb=z OV st , BVIEWS 9 a2y 5odas IV e Moay 1S 3 oSy b alisinal Ay
AalasVly Bilas V) am W e L) gl it

Ljung- 5.k oo Vg e cond Prod alldi of ool ¢, (1-2) o8y K80 D s
cbly L K228 gl wld 3l s V1 alls olalal 2JS01 25l 2ula) els, ,Box

41,337 Q-Stat syeall 3 2og =T 2sdi 0 35lan

sl Bsp 3, ¢ adey , 2o0f(28) =41337 apad astas) e sTO =7245 1,0
OF s May . 0,05 gime (S5mn s il Lsins (s5led U1 LLEYI lalall |S700 alslal)

Bt 8 ALl

A OF LS5 Byl ilse page Alaled Gl LYY alls IS e (22 o3y SN

Lyine iy {%Ul?%} ) Jt 2 o LY ubas pline 08 Lai 5 s

LY ladal 2S04l 2yl Ljung-Box jLexl leares I3 0 aSTllly )l e
Q*=72459 i Q-Stat seeall 3 iesd =T a5la>YI 335 o,k = 28 leamill o3
J_{C»-w-;-s UT (éi ¢ rv\_&“ a—;—qﬂj@ u.éﬁj_’j A_Mj Xgm(zg ) = 41 .337 UJ-XSL-\ 3.;‘-&9—}“ o j«ji
8 Al OF amy 1y %05 gl (S5mann i Jiall Lgine (ssld @1 LLEYY ¥l

5y

Dkl e Wlad L1 am ) e Bl plasaal

o gl s Aldld) Of s oSel Joudh) il IS e (12 Jgdad) e L)

L3 PPy ADF jLasy it of o oy Lo e Y 6T, 5 0 L6301 a5 )

39



Ol pigall ylawl oy juld dowlid Aty D S Jeadl!

705 Slstall diey bl e LB 3Lal) By Agddl Aadll o ST Al a0l O

8 s Al OF 4o
s ADF L) o e Jamdld ) IS 0 & o Ll S miaay 5 (308 kel
aing Aot Tl papST Al A0 il OF LaglS™ (3 35 PP o) s (4) o3y ekl

s Al WGy 22wl aaN Lo e H 2o i) (2859 Hy 1580 Las

Folsdll 532 il bl OF Sy (gl LI llias) il s (3=2) oy S

SV A7 65 dns 3y 5 s ol Akl QUL ol gl Loy Jo oo &Y

Ssimn L jhall Lsins (5ol 31 BLEY) @lades SO 2l auall 2ip |k 209 ple)
ding Wgdst) Aol o ST Ast) Badl) OF iz s Wlsall 2hker OF g 1y %05 2 5me
AN Bl L

oo Bl Al ks Gl LY als s s (4-2) o3y JSE e 55!

7355 B8 Dinss Bam ;350 Wlaal) Aldr o o ) oY1 300l OF L35 L5V 2yl
ARIMAQO,1,1y

U el U oy, (2)08y Jguad!

@l ol Bz p L& adey 0.05 o 5T MAT) ollal adle= 2ol of Lo
Y05 gt dis idlas| DYs o Bgime Sladadl]
5 azed OF e DW= 1,99 203 0 LamS Jgidl s oo ellasSU 311 BLGYY L

el Gl o (5=2) By ISl clad) 313 L3yl o pie T 2 52

Alded) e laze 4 ko1 ALl o OF (7) o3, S0 IV e Lo LS

ARIMA®O, 1,1y jlodl 2550l alab W sk Le 3,18l

J15 Lo a5 3 DL Y M) IS0V 8 amme Akl OF L3 2(8) 0By JSKaJ1 0

66,340 sys Ljung-Box aglas] as of 1) Loy, ,[_ % * \1/?96} o e

40



Ol pigall ylawl oy juld dowlid Aty D S Jeadl!

i Sl alede of 53U, 7605200 =40.11 w5 S a8 Wssdl dadl o LS ST
i) sl u'L‘ ) Q&‘UT JJ.E_S\ Ogoc,wj H1 =) HO e ace

Ol L L) Jeognall pildl Loy gl ¢ 4

tkle o By bl Slo i) ae Led) o) milaall &l ol ] s

el gl e gudl) AU Sl By 3 Y1 35> 0F W

oo UL Al & Box-Jenkins z35¢ say ade dazall 23pedl Bms 0 LS
AU gy ARIMA 2358 ga (g505 25986 bl adeg oy Lede fuamll mtadl
¢itled

FREUE NN NVIERS SR

41



Ol pigall ylawl oy juld dowlid Aty D S Jeadl!
R

sl WY Goedd sl e gy age jlend R aula Ledl s (3 L

e sl ey Ul Jlrsaly 05/06/2015-03/01/2004 o spall |, JW 284

GRETEL ; EVIEWS 9.0 aslaxy melpl Jlonzuls 3y Box-Jenkins az b
5.0

Loyl el pde oy (S 5 Lol G BLSYIE Als IS e § e 8 aladld) OF ops 4

&f}l\ 20-),0\ e C)LE}IQJ\ BeY JZ.;'.\...J (: ’kﬁfw fLC OL;:\ J)}jj s

é LS olaalall A jlal Lad b dey i) ) e sdld dB alll) chﬁd\j

God W Gsdl ¢ o35l el 52 2l ARIMAO,1,1) 2566 & relly 2350l 102
A

42






-

EOVEY

Blywl (3 oI 513 ST ol o M3y ol slad) Ugls o)l olegosh) oal aof gisll s
j‘b J,Jujﬁ }J.U ﬂ)\:uxflwb.ﬂ\ el CJUB\;Y\ oda J.b L} 9 ’QLA)B C)Ll.ﬁ.}' o oJ._@_,j;J (1% \J.ia_: JLU
Bal Jodledly anhll w8 et ,2015/06/05 4 2004/01/03 sral QW 4505 s 55~
Sllans e lazel ead ) Anhl) oy Ld g bl 2yl 1K) e Bl das UL

DUl skl ) Ll g 18y 2l
ICJL,,CPJ.&}\ dovo jla

il Gl) o gl LB G gl i e i OF e jas gl AoV Bo il osa

3l (3 8 M B ) Jsogll e WS aal, ) s) o) e i il B (nd G

o> 53¢ 3 Box-Jenkins amgee o slaze¥) Se ol Joi5 gy 251 20,801 o502t U
o 2 ARIMA®O, 1,1y 731 dl Jgo sl I 0 20,40l 0da s (5 SIS, bl 55

el 3 A il s
5l B il Moy B 855 wres gl 8,0l 3Ll O ey 21 Ao al) Bl
g gl gt
D lede Jhaall il HT e g

Glall wal o 5K oSy A OF Bme o LS Lzl Ll Loyl VU 0 0T @
¢gad) (3 Al

sl dng , Slsde ple ol sy Colly e b S pll agl Alids 0T Gusy @
ISV 2358 3 oo Fam gls pi5e jlawl gull bl 235l OF 00 Sllas) e Al
ARIMAO, 1,1y LY iyl s

Jlaslo] sl 3 w5 Lugs 2y GRETIL 5 7356 solan clsy ob1 10 300 5201 2 03y @
STy ST 5l s S T 5 85 ST LS, gl s B s ol

44



IR ES

tilyld) Olo g

sl gl QW Bedl @ 5K Sh aa b f ARIMAQO, 1,1 23U sl o5 @
SG?L:;J\ a5 sl @lsy sl

Agglly Ll Sl B3 28 clas) 5,0 @

) S-1BY) b LS Al il ISG Ll e

S S 9 me 6 W) Rgdl LI Byl @
AU Blsn) e Begedt (S oSi Bib plisialy 35,5 3jlis Al @
e Blee 3 Bradl G2 2356 s ARCH 2354 plusca) @

45






gl pdly yalaall 43

aﬁajd\ dally c?\)d!

Gaalr (§ypiin pd olygSll 35T \ghodl oy g ) AJLadt B1yg¥1 (B gusl B grn (315 o, — 1

2006 i1

s i @ GARCH (ARCH g3l aldsiat 5L Ll dal ezt aaf s -2

2 sadd) cagalanVly ay oV aslall 8,55 dnelr s el Blyg BVl Bgm ol 5! AN
2015 &)

NEDISENAE SIE I SR (PSRRI J1E) ([ PN et | RSN G SV IR [
2011, s, =l

5, Siectwlel) 750! Jloaiosly Ay pall B! Blgs¥) Ol oy ol glows ¢ JUys anal —4
2014 A Olaals (il S G sl (3ptie pinl x5

ol 35T islasl Slalys ¢ Sl B gl ) Lwldy Loladl dulyd (olgs daw =3

920054}\)}\43&)) ccbfe W] dnalom(8ygdin pS

A kel g yd JLt oly Blgmsl B @1 planls ol 235 ol (i ol b joe =0
920054[_).3)5}“ dralr ¢ ¢yt be ij.u 43\.“\3}»,4_&\)

2002 ¢ ) ) Sleglall Ol (Shell gl §udl Sy miles Olai 3590 —7

oSS a2 el fdldl 3 ARIMA 3500 o Joud) Byl pbladl o AT ey =8
‘2013 d\jd‘cd.pj)\ el 4(4) 18 Sdwl (.Zéraj\ fj.lxlj

doyg @ 8 s (..@-aﬁﬂ Ll d Aty (dJled) dladorad) poend £393 004 5l &S 3w —9

(8ypiin pE, piwsrle 55T pigi

S gaed) gl Al B @t jlansl piged Ba gt AL LS L) ) ey e =10

egmr A Baal LYl 3 (Box—Jenkins Method) o oSp s plisial,

2003 (s gandl iy o) 2L

46



gl pdly yalaall 43

20120591, misdly 2l et Jls L5V el ol slaBYI G b, s ez 11

e ) ARG a1

Sedat Yemic, Forecasting the stock indexes of fragile five
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Trkay
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Augmented Dickey-Fuller .z mits :(1) o3y 3ol

597 313 page dededd J5YW 350l ADF Lt gits 1(1-1) o3y gkl

Mull Hypothesis: ¥ has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=27)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.317874 0.9189
Test critical values: 1% level -3.432564
5% lavel -2 862404
10% level -2 567275
*MackKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares
Date: 05/0317 Time: 11:56
Sample (adjusted): 1/05/2005 6/05/2015
Included observations: 2718 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Y(-1) -0.000301 0.000848 -0.317574 0.7506
DY (-1)) -0.101561 0.019105  -5.315778 0.0000
6.688121 1207838 0.553727 0.5798
R-squared 0.010402 Mean dependentvar 2 655878
Adjusted R-squared 0.009673 5.D. dependentvar 125.2052
5.E. of regression 124 5882 Akaike info criterion 12.48917
sum squared resid 42149576 Schwarz criterion 12.49569
Log likelihood -16969.¥8 Hannan-Cluinn criter. 12.49153
F-statistic 14 26931 Durbin-Watson stat 2005787
Prob(F-statistic) 0.000001
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Mull Hypothesis: DY) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on 3IC, maxlag=27)

t-Statistic Prob*
Augmented Dickey-Fuller test statistic -57.735613 0.0000
Test critical values: 1% level -3.9614149
A% level -3.411461
10% level -3.127587
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY 2)
Method: Least Squares
Date: 05/0817 Time: 01:45
sample (adjusted): 3 2720
Included observations: 2718 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D (-1)) -1.1021649 0.019090  -57.73513 0.0000
-1.339975 4783067  -0.230150 0.7794
@TREND(™") 0.003135 0.003046 1.029332 0.3034
R-squared 0551117 Mean dependentvar 0.015648
Adjusted R-squared 0550786 S.0. dependentvar 185.8697
3.E. of regression 1245762 Akaike info criterion 1248882
sum squared resid 42134702 Schwarz criterion 12.49534
Log likelihood -168969.30 Hannan-Ciuinn criter. 1249117
F-statistic 1666.673 Durbin-Watson stat 2005916
Prob{F-statistic) 0.000000
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Mull Hypothesis: DY) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on 3IC, maxlag=27)

t-Statistic Prob?
Augmented Dickey-Fuller test statistic -57.72533  0.0001
Test critical values: 1% level -3.432564
0% level -2.862404
10% level -2.h67275
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DY 2)
Method: Least Squares
Date: 05/08M17 Time: 01:44
Sample (adjusted): 3 2720
Included observations: 2718 after adjustments
Variable Coefficient  Std. Error  t-Statistic Prob.
DY(-1)) -1.101804  0.019087  -57.72533  0.0000
2924665 2390076 1223670 02212
R-sguared 0.550942 Wean dependentvar 0.0156448
Adjusted R-sgquared 0.550776 S5.D. dependentvar 185.8687
5.E. of regression 1245776 Akaike info criterion 12 48847
Sum squared resid 42151145 Schwarz criterion 12 492872
Log likelihood -16969.83 Hannan-Cuinn criter. 12.49004
F-statistic 3332214  Durbin-Watson stat 2005342
Prob(F-statistic) 0.000000
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Mull Hypothesis: DY) has a unit root
Exogenous: Constant
Bandwidth: 12 (Newey-West automatic) using Barlett kernel

Adj. t-Stat Prob.”

Phillips-Perron test statistic -58.14364 0.0001
Test critical values: 1% level -3.432564

5% level -2.862404

10% level -2 867275

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 15608.15
HAC corrected variance (Bartlett kernel) 13867.69

Phillips-Perron Test Equation

Dependent Variable: D(Y,2)

Method: Least Squares

Date: 05/08/17 Time: 12:00

Sample (adjusted): 3 2720

Included observations: 2718 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DY (-1)) -1.101804 0.019087  -57.72533 0.0000
C 2 924665 2380076 1.223670 0.2212
R-squared 0550942 WMean dependentvar 0.015648
Adjusted R-squared 0550776 S.0. dependentvar 185.8697
S.E. of regression 1245776 Akaike info criterion 12.48847
sum squared resid 42151145  Schwarz criterion 12.49282
Log likelihood -16869.83 Hannan-Quinn criter. 12.49004
F-statistic 3332214  Durbin-Watson stat 2005842
Prob(F-statistic) 0.000000
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Mull Hypothesis: D{Y) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 13 (Newey-West automatic) using Bartlett kernel

Ad]. t-Stat Frob.”

Phillips-Perron test statistic -58.17652 0.0000
Test critical values: 1% level -3.961419

5% level -3.411461

10% level -3.127587

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 15502.10
HAC corrected variance (Bartlett kernel) 13794 67

Phillips-Perron Test Equation

Dependent Variable: D(Y,2)

Method: Least Squares

Date: 05/08M17 Time: 12:24

Jample (adjusted). 3 2720

Included observations: 2718 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DY(-1)) -1.102169  0.019090 5773513  0.0000
C -1.339975 4783067 0280150 07794
@TREND(17) 0003135 0003046  1.029332 03034
R-squared 0.651117 Mean dependentvar 0.015648
Adjusted R-squared 0650786 S.D. dependentvar 1858697
3.E. of regression 1245762 Akaike info criterion 12.43882
3Sum squared resid 42134702  Schwarz criterion 12.49534
Log likelihood -16969.30 Hannan-Quinn criter. 1249117
F-statistic 1666.673 Durbin-Watzon stat 2.005916

Prob(F-statistic) 0.000000
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Mull Hypothesis: DY) has a unit root
Exogenous: Mone

Bandwidth: 12 (Mewey-\West automatic) using Bartlett kernel

Adj. t-5tat Prob.*
Phillips-Perron test statistic -58.09325 0.0001
Test critical values: 1% level -2.566813
5% level -1.940940
10% level -1.616621
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 15516.70
HAC corrected variance (Bartlett kernel) 13971.24
Phillips-Perron Test Equation
Dependent Variable: DY, 2)
Method: Least Squares
Date: 05/08M17 Time: 12:26
Sample (adjusted): 3 2720
Included observations: 2718 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{Y(-1)) -1.101311 0.019085  -57.70708 0.0000
R-squared 0.550694 Mean dependentvar 0.015643
Adjusted R-squared 0.550694 35.D. dependentvar 185.8697
3.E. of regression 1245890 Akaike info criterion 12.48828
sum squared resid 42174383 Schwarz criterion 12.49046
Log likelihood -16970.58 Hannan-Cuinn criter. 12.48907
Durbin-Watson stat 2005694
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Dependent Variable: DY

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 0500717 Time: 11:25

sample: 2 2720

Included observations: 2719

Convergence achieved after 39 ferations

Coefficient covariance computed using outer product of gradients

Variable Coefficient  Std Emor  t-Sfatistic  Prob.

C 2627360 2233018 1176296 0.2395
AR(1) 0110836 0098367 1126965  0.2599
MAT) 0213620 0095608 -2255248 00242

SIGHASQ 1349635 2300457 6592911 0.0000

R-squared 0.010993  Kean dependentvar 2 618621
Adjusted R-squared 0.009900 5.D. dependentvar 125.1973
5.E. ofregression 1245760  Akaike info criterion 12.48918

Sum squared resid 42134582 Schwarz criterion 1249787
Log likelihood -16975.05 Hannan-Cuinn criter. 1248233
F-stafistic 10.05900 Durbin-Watson stat 1.999026
Prob(F-statistic) 0.000001

Inverted AR Roots 1
Inverted WA Roots 22
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Dependent Variaole: DY

Wethod: ARMA Maximum Likelihood (OPG - BHHH)

Date: 090717 Time: 11:26

sample: 2 2720

Included observations: 2719

Convergence achieved after 8 iterations

Coefficient covaniance computed using outer product of gradients

Variable Coefficient ~ 5td Emor  ©-5tatistic — Prob.
C 2024098 2213016 1185738 0.2358
AR(1) 0101791 0013386  -7.604562  0.0000
SIGMASD 1000618 2232428 6945879  0.0000
R-squared 0.010366 Mean dependentvar 2618621
Adjusted R-squared 0.009637 5.0, dependentvar 1251973
S.E. of regrassion 1245826 Akaike info criterion 1248908
Sum squared resid 42161298 Schwarz criterion 12.49560
Log likelihood -16975.91  Hannan-Cluinn criter 1249144
F-statistic 1422398 Durbin-Watson stat 2005456
Prob(F-statistic) 0.000001

Inverted AR Roots -10
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Dependent Variable: DY

Method: ARMA Maxdmum Likelinood (OPG - BHHH)

Date: 0900717 Time: 11:27

sample: 22720

Included obsenvations: 2719

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient ~ Std Emor  #5tafistic — Prob.

C 2620600 2204715 1190947 (02338

WA(T) 0106144 0013494 -7.866228  0.0000
SIGHASQ 1549892 2270725  6B.25540  0.0000
R-squared 0.010829 Mean dependentvar 2 518621
Adiusted R-squared 0010100 5.0. dependent var 1251973
3.E. ofreqression 1245634 Akaike info criterion 12 48861
sumsquaredresid 42141569 Schwarz criterion 1249513
Log likelihood 1697527 Hannan-Quinncriter. 1249097
F-statistic 1486641  Durbin-Watson stat 1.996600

Prob{F-statistic) 0.000000

Inverted MA Roots 1
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