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Abstract:

Occupies financial options an important position as one of the most
prominent tools that are handled in the financial markets, as demonstrated by the
importance of these tools are a result of the significant role they play in reducing
financial risks arising from fluctuations in the price of traditional financial
instruments because of the nature of these tools, and is the option contracts the
best tools Financial terms of the possibility of building a number of different
strategies designed to hedge portfolio fully against the financial risks that can be
experienced by financial instruments underlying (stocks which they are derived
financial options), in addition to the use of options contracts in the hedge, use
these contracts as instruments of investment or in speculative operations and
Arbitration.

The use of financial options within the strategy of hedging (whether the
call options or put options) subject to several conditions the most important
pricing of these instruments, and in this framework we discussed in this paper
the most important models for the pricing of financial options, the model of
Black and Scholes model and Binomial Model, and explained how pricing
options to buy the banking sector in Qatar Stock Exchange, and then infer the
value of options using relationship selling sector exchange buying and selling
options (Put-Call Parity).

We have demonstrated through empirical study related to the value of the
call option the banking sector with the most important parameters within the
calculated average volatility and price of the underlying, in addition to the
expense of sensitivity index (Greeks), which enables us to manage the financial
portfolio in a dynamic way to hedge against the financial risks of different.

And within the context of a strategic purchase option to purchase covered
and after evaluating the performance of the portfolio of the sector under study,
we found that following this strategy in the management of the portfolio in
question enabled us to reduce the financial risk-prone this portfolio from 25.16%
to 12.45% and that the performance standards adopted in this research (the
standard Sharpe, Treynor, Johnson, and alpha-CAPM) showed improvement in

most of the performance of the portfolio after hedging with call options.

Key words: Financial engineering, financial crisis, Time series, GARCH model,
black and schols model, binomial model, hedging portfolio
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175f (il & AU olazed Wlgo, RWEN Ny -2
3_John C. Hull, Options, Futures, and Other Derivatives, OpCit, P235
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! - Dimitris N.Chorafas, introduction to derivative financial instruments: Option, Futures, Forwards, Swaps and
Hedging, McGraw Hill, New York, 2008; P46.

191 il o ) SUzEL (Olysy dakl e e -
3 - www.investopedia.com/terms/n/naked option.asp consulté le 11/01/2011 & 19:26
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.189‘)9 (3l o aJU oolazedl Wlgo, Lokl e e - 1

2_John C. Hull, Options, Futures, and Other Derivatives, OpCit, P574.
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228 o (il ta.-fU_ 1
2 www.cboe.com/micro/oEx/faq.aspx consulté le 12/05/2011 a 11:27

*_ www.marketswiki.com/wiki/Standard-26%-Poor's-Index-options-offred-at-CBOE consulté le 12/5/2011 a 18:12
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2_Roland P et Patrice. P. Finance de Marché.Opcit.P569.
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! _John Hull, Option, Future et autres actifs dérives, op.cit., P665.

2 Roland Portait et Patrice Poncet, Finance de Marche, Opcit, P572.
3_www.credit-agricole.fi/collectivite/gestion-de-la-dette/un-savoir-faire/les-instruments-de-couverture-du-risque-de-
taux-d-interet.html consulté le 12/5/2011 a 19:32
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L www.mémoireonline.com/12/08/1991/Comment-les-entreprises-gérent-leRisque-dechange-et-de-Taux

d'interet.html consulté le 18/5/2011 a 18 :05
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' _Don M Chance & Robert Brooks, Derivatives and risk management, 7t edition, Thomson corporation, Canada,
2008, P93.

? _Cheng-Few Lee & Alice C. Lee & John Lee, Handbook of Quantitative Finance and Risk Management, Springer,
New York, 2010, P394
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1—Jacqueline Clarke & Davin Clarke, Options Made Simple, John Wiley & Sons, Australia ,2012 , P51.
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10,283
10.932
11,680
12.401
13.120

13.001
JR48

14611

13.240
14.041
14,845
15.650
16473

20.615
J0.513
32007
33.106
M.3582

R6TL
33.024
3172
30415

07 ori)
37.662

35.479
30.781
38076
30.364
40,646

38.032
40.289
41.638
42080
4514

41401
42.796
44.181
43.559

1.928

11160
L1808
12.461
13.121
13787

12108
12870

3.565
14256
14953

13.84
14,573
15.308
16.047
16.791

15379
15,151
16,023

[ Us

18,403

7202
[8.114
18,930
10,768

20,509

3556
36,741
37.916
30.087

40.256

38,850
40.113
41357
42557

43773

41923
43.195
44.461
45,722

46.079

45,642
46.963
48278
40588

h0.802

1966
50.993
£2.336

53.672

N.707
27.901
3553
43.275

20,164
20.707
37,485
4,442

443
32057
40.482
48,758

26.509
34,764
43188

1,739

47,680
46,454

53,529

31805
63,167
74307

SE EOT
85,000

W.ThY
67.505
79082
00.531

00,342
71420
83,208

an.023

(i3.691

76.154
88.379
100,425

fiff. 76t
79.490
91.952
104.215

51172
B4 106
(7 328

0040
61,754

T0.065

7133
60.647

60,391
6,146

77.920

64.275
73,201

82.358

06.578
107565

118.498

101.879
113.145
124.342

106.629
118136
128.561

112.329
124116

135.807

116.321
128204
140.169
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Falall

daddll (PACF) 5jdal) (5 A1) BLIN1s (ACF) A4 LLIN) s :(2) b Gale
DZ 5 DA 4iidiall Judlally DINDICE

DA Alolull 330 Jalajy) 43 :(2) oy Jgtal)  DINDICE Aladeadl 3130 BL) Alla 1(1) a8 Jsaal

Date: 02/04/12 Tima: 22:33 Sg;jp&’ﬂ’:ja Time: 11:16
Samole: 1424 : oy
Included observations: 4123 nelidedobscpvations: 1134
Autocorrelaton Fartial Correlation ACZ  PAC Q-Stat Prob Attgcone lation Iartial Gofrelation il PAC: Q:5tat  Prob
4 5 =] 1 0172 0172 35524 0.CO0
1 = 1 0218 0.218 20256 0.000 i 5 GAY0 ek Bl d000
I " 2 0034 -0014 20750 0.000 M 5 0012 0022 41660 0CCO
p p 3 El.D.rf 0.073 23.098 0.000 i 30034 0030 43021 0O
e i 4 00587 0027 24.502 0000 W 5 0027 -0014 43.985 0000
1 oL 5 0024 0006 24752 0000 i 6 -C.D3“ -0-026 45'4,,; 0000
i LT 6 -0.044 -0.007 25573 0000 0 S b o et b
i i L s L Il B UUb UUBA 49618 UL
o o 8 0.039 0.022 26.C02 0.001 il 9 C.D4? 0'059 5”-2E? 3000
i i 9 0051 0062 27618 0001 i 10 -L'.'J'”I -U-Ub4 bg-f'"1 Lo
1 i 10 0.000 0.034 27.€46 0002 e 11 -C.D?'B '0'014 56-9‘4_16 0000
il il 11 0027 0015 27573 0003 it 12 -L'.IJ'J- UUT3 56981 0 LUU
o g 12 -0.083 0.008 31005 0.002 e S S ihh B e
L H 13 -0.059 -0.017 32536 0002 i 14 L.'u.; o4 E}'"-H;U 0 LUU
L oL 14 -0.031 -0.013 32.548 0002 il il e e e
th 1 15 0039 0.057 33674 0004 e 1% L'IIJ'JLJ 0'024 68-f"|2 LU
1A LI 16 0.008 0.003 33.€40 0.006 i 17 C.D27 0020 89589 0000
L B 17 0.013 0.029 33717 0.009 i 18 -C.']22 _0'024 70-1?6 0000
g = 18 0136 0.118 41571 0.001 i 10 D34 0042 T1575 0000
B o 19 0.047 -0.012 42572 0.001 i 20 L'.'_UIJ -U-ULJE:i ;'1-:;’% 0 oo
e i 20 0004 0.009 42£80 0002 i 21 C'.DSD O-OBO TSEE? 3coo
' ak 21 0018 0003 43121 0003 A 7 -L'.'J'J2 -U-U‘IH J'b-E:iH oo
m & 22 -0.102 -0.133 47777 0001 e 2 C'.']19 0'024 76-"‘:" 0000
L ' 23 0002 0083 47779 0.002 i 24 -L'.'J1-3 -U-U‘I.‘J :bEEE 0 Cuu
L Hi 24 0021 -0.024 47586 0003 ' 55 C.']S‘-'i 0111 87287 0000
L o 25 0003 0014 47290 0004 s 26 L'I|_13-1 U-U’I.‘J 83-\!;'“4' 0 CUU
L iE 26 -0.017 -U.DEE 48117 0.005 B 57 0022 0015 GO-G‘C—E 0000
g a: 27 -0.105 -0.078 53.133 0.002 i 28 C.D4“ 0'039 93-154 0.000
k! Hh 28 -0.00¢ 0.029 53138 0.003 i s C.D"E 0045 07866 0000
2 i 31 29 0019 0.019 53.207 0.004 i 5{] C.D;“ 0'054 9;3-2?6 0.000
L ot A0 0056 -0 N79 R4 764 0004 e b

DZ Aladadl A3 BUSY) A :(3) ady Jgaal

Date: D2/05/72 Time: 22:41
Sample: 1 774
Included obszrvations: 774

Autocerrelation Partial Correlation AC  PAC Q-Stat Prob

r

0161 0.151 20.112 0.0C0
0081 C.056 25180 0.0CO
-0.035 -0.058 25.151 0.0C0
-0.057 -C.049 23704 0.0C0
-0.046 -C.024 30.377 0.0C0
-0.037 -€.021 31.469 0.0C0
-0.037 -£.028 32532 0.0C0
0058 0059 35186 0.0C0
: -0.049 -C.072 37.065 0.0C0
! 10 -0.076 -0.077 41.586 0.0C0
! 11 -0.032 C.0D1 42.368 0.0C0
2 0014 0030 42512 0.0C0
0055 C0.043 44.892 0.0CO
0066 C.D40 43322 0.0CO
0029 0003 432.003 0.0CO
0.0e6 C.047 52484 0.0C0
0022 0.6 52850 0.0CO
13 -0.060 -0.030 55.727 0.0C0
L 19 0039 C.056 55.962 0.0CO
20 -0.006 -0.009 53.995 0.0CO
21 0063 0058 52186 0.0CO
0016 C.0D4 50.398 0.0CO
23 0023 0029 50.805 0.0C0
-0.023 0.027 51.222 0.0C0
! 25 0094 C.115 58.345 0.0C0
i 25 0029 0.029 53.041 0.0C0
! 27 0090 0052 75606 0.0C0
0023 0.0D1 75.032 0.0CO
0.062 0054 79.091 0.0CO
-0.028 -C.034 72.707 0.0C0
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AN S daga 1(3) by Bale

Estimation du modéle [3]

¥i= ctbitdnyerta
Test b=0

Nor

I Test =1

No 1i
ancesﬁus TS| <1 e
Y= cvbtdyyrta DS

No1t
Test gi=1
Oui Non
Procttie Processus
DS stationnaire

Oui

Estimation du modéle [2]
¥=c thyrta
Test c=0

Oui

Estimation du modéle [1]
Y= byerta,
Test ¢y=1

Processus DS

Processus stationnaire

i S gl alall oY) &S 0y culddl umll 2 -]

Modale [2]

Modéle | 3]

Constantc Constanic Tremnd
T 124 = 10 =4 1 2% 5%% 1024 | 126 5% 10%%
100 | 3.22 2.54 217 3.783 311 273|333 2.7 238
250 | 3.19 2.3 216 174 200 273|340 270 238
500 | 3.18 2.52 2.16 172 308 272|342 2TE 238
= 3 1= e 4 216 271 2 08 2T | 546 X TE I 3R

Source: Régis Bourbounnais, Econométrie, Dunod, Paris, 6eme édition, 2005, PP 234.344,
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Falall

e o slaisYl DINDICE Aadad) Gualadl zdgadl) pali A0 yass milii :(4) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 jalll gilii :(2) a8 Jgaadl

uiledd) z 3sailly Lualdlly DINDICE Alulull

P=1 il gilii (1) a8 Jgaadl

bl - 35ailly Lalilly DINDICE Aol

ADF Test Statsstic -18.7185C 1% Critical Value® -3.9708
5% Critical Value -3.4160
10% Critical Value -3.1299

ALCF Test Statistic -21.30538 1% Crtical Valuz" -3.9708
5% Crtical Valuz -3£160
10% Crtical Valuz -3.1299

"MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(SERD1)

Method: Least Squares

Date: 02/03/12 Time: 22:12

Sample(acjusted): 4 1198

Included ooservations: 1133 afier adjusting endpoints

*IMacKinnon criical values for rejection of hypcthasis of a urit root.

Augmenied Dickey-Fuller Test Equation

Dependent Variable: D(SERD1)

Method: Least Squares

Date: 02/03/12 Time: 22:13

Sample(adjusted): 3 1198

Ircluded observations: 1138 after adusting endpoints

Variable . - - Variable Coefiicient  Std. Emor  t-Statistic  Prob.
SERD7(-1) -0818983 0043753 -1.71850  0.0000 - _ i

DSEROI(1))  -DC15346 0037713 0408922  0.6841 SER01(-1) AI0N6 (AT ALNR 000
D{SE?O'I(-E)] 0022082 0.028980 1.108161 0.2680 D(bEROI{—ﬂ) -3.042037 (.023930  -14530€2 0.1465

c 0 C0S750 0042979 0226850 0.8206 i 0.007918  C.042300 0184562 0.8536
@TREND(") 520E-06  B.21E-05 -0.035205  0.932 @TREND(1) 321E-06  620E-05 0051705  0.9588
R-squared 0415984 Mean dependsnt var 0.000443 R-squared 1415171 Mean dependent var 0.000484
Adjusted R-squared 0414021 S.D. dependent var 0.967372 Adjustzd R-squared 0413699 S.D depsndent var 0.966968
S.E. of regression 0740516 Akaike info criterion 2241236 S.E of regression 1740410 Akalke info criterion 2240115
Sum squared resid 652 £531  Schwarz criterion 2262516 Sum squared resic 5534633 Schwarz criterion 2257127
Log likelihood 1334139 F-siatistic 211.9043 Log likelihood -1335.588 F-statistic 2320676
Durbin-Watson stat 20015877 Frob(F-statistic) 0.000000 Durbin-Watson stat 1.997889 Prob(F-stafistic) 0.000000

P=4 alil mili :(4) a8 Jsaad)

bl z 35ailly Lualilly DINDICE Aludull

P=3 Ll gilii :(3) a8 Jsaadl

i) z 3gailly Lualilly DINDICE Alodull

ADF Test Statistic -15.29693 1% Crifical Valuz* -3.9708
5% Crifical Valuz -3.4160
10% Crifical Valuz -3.1299

*MacKinnon critical valuzs for rejection of hypothesis of a unit roct.

Mugmented Dickey Fuller Tzst Equatior

Dependent Varable: D{SER01)

Method: Least Sguares

Date: 02103112 Time: 22:14

Samplz(adjusted): € 1198

Included observations: 1193 after adjusting endpoints

ADF Test Siatistic -16.94104 1% Critical Value™ -3.g708
5% Crfical Value -3.4160
10% Critical Value -3.1299

*IMacKinnon critical values for rejection of hypothesis of a unit root.

BAugmented Dickey-Fuller Test Equation

Dependent Variable: D(SERD1)

Method: Least Squares

Date: D2/03112 Time: 22:14

Sample(adjusted): 5 1198

Included observations: 1194 afier adjusting 2ndpoints

Variable Coefficient  Std Emor  1-Statistic Prob.
SERC"(-1) -0.854677  D.055510 -1539693  0.000C
D(SERD1(-1)) 0.018835  0.050C24 a77721 07057
D(SERD1(-2)) 0.C68035  0.044107 1643856  0.1228
D(SERD1(-3)) 0042233 0037762 1177941  0.2538
D(SERD1(-4)) 0013954  0.029C17 0481325  0.6304
C 0.C07161 0043158  0.165930  0.3582
@TREND(1) -1.76E-05  6.23E-05 0028218 04775
H-squared 0416643 Mean dependant var -0.000591
Adjusted R-squarad 0413693 5.D. dependent var 0967851
SE. of regression 07241037 Akaike info criterion 2244453
Sum sguared resic 651.3630 Schwarz criterion 2274285
Log likelihood -1331.8153  F-statistic 141.1804
Durbin-Watson stat 1698307 Prob(F-statistic) 0.00000C

Yaliabe Coeflicienl  Std. Enor -Slalistic Prob.
SERC1-1] -0.843599 0049796 1694104  0.C000
D{SERD1{-1}) 0DCCE244  0.044082  D191340  0.84d1
D(SERD1(-2}) 0C57498 0037725 1523952 01278
C{ZERD1(-3)) 0.C20201 0.02898C 1.048354 0.2945
C 0CC9255 0043067  D214388 06299
@TREND(1) -4 4TE-06 62JE-05¢  -DO7T1350 09427
R-squared 0416331 Mean dependent var -0.0cC114
Adjusted R-squared 0413075 5.D. dependent var 0967506
5.E. of regression 0.740773 Akaike info critericn 2242766
Sum sguared resid 6519079 Schwarz critericn 2268319
_og likelihood -1332932  F-statistic 169.4802
Durbin-Watson stat 2.C00605 ProbiF-statistic) 0.0C0c00
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Salall

sl o alaieYl DINDICE Ladodl Gualdd) zigadl) pali dg0 pass milii 1(5) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 bl g :(2) a8 Jsaad

uali) 7 3sailly Lualiliy DINDICE Alulull

P=1 jualil) gilid (1) a8y Jgaadl

uald) 7 3gailly Lualilly DINDICE Aludull

ADF Test Statistic ~ -1872621 1% Critical Valus® 34386 | | ADF TestStatistic 2131427 1% Critical Value* -3.4386
5% Critical Valus -2.8644 5% Crtical Value -2 8644
10% Critical Valus -2.5683 10% Crtical Value -2 5683
*MacKinnon critical values for rejection of hypothesis of a unit root. *MacKirnon critical values for rejection of hypothesis of a unit roat.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DINDICE) Dapendant Varizble: D(DINDICE)
Method: Least Squares Methoc: Least Squares
Date- G201, Twne: 1128 Date: 02/05/12 Time: 1126
Sampietadusted] 5 190 o Sample(adjusted): 4 1199
Included observations: 1195 after adjusting endpeints Included chservations: 1196 afeer acjusting endpoints
Variable Coefficient  Std. Error  t-Statistic ~ Prob. Variable Coefficient  Sid. Eror  tStatisic  Prab.
Sttt St e i DINDICE(T) 0763163 0037213 2131427 00000
D(DINDICE-1)) 0015348 0.037696 -0407132  (.6840 RN
el , DIDINDICE(-1))  -0.042037 0028318 -1453802  0.1463
D(DINDICE-2)) 0032091 0028948 1108572  (.2678 f .

c 0006575 0021415 0307037 (0.7589 . 0005993 0021402 0280147 0.7794
R-squared 0415931 Mean dependentvar 0000443 | | R-squared 0415170 Mean dependentvar 0000484
Adjusted R-squared 0414510 SD. dependert var 0957372 | | Adusted Rsquared 0414183 S.D. dependent var 0566968
SE. of regression 0740207 Akaikz info criterion 2239569 | | S.E. of regression 0740101 Akaike info criterion 2238445
Sum squared resid 652.5570 Schwarz criterion 2.256593 | | Sum squared resid 6534643 Schwarz criterion 2251204
Log likelihood 1334142 F-statistic 285 7723 Log likelihocd -1335.590  F-stafistic 423 4541
Durbin-\Watson stat 2001572  Prob(F-statistic) 0.000000 | | Durbin-Waizon stat 1997885  Prob(F-statistic) 0.000000

P=4 ali il :(4) &8, Jsaad)

uald) z 3gailly Lualilly DINDICE Aludull

P=3 _alll gilii :(3) ad; Jyaadl

uali) 7 3sailly Lualiliy DINDICE Alulull

ADF TestStatstic ~ -1540340 1% Critical Value* -34386 || || ADF Tost Siaisbc M1 1% Cnbical Vel ALIEG
5% Critical Value -2 8644 B Cniwal Vake - A
10% Critical Value -2.5683 10%. Gt Va2 -2 a3
*MacKinnon cnfical values for rejection of hypothesis of a unit root "MascHEnan cilica? wakies b rejeachio of e hessts ol o Ll ool
Augmented Dickey-Fuller Test Equation fpgmenied [hchey Fubier Tegi Equation
Dependent Variable: D(DINDICE) Desense Vanabis: HIMOICE)
Method: Least Squares Wethnd Lewd Smores
Date: D2/05/12 Time: 11:24 Do DMEN1Z Teme 1120
Sample(adjusted): 7 1199 G T
o - ) Sampin{adjusind) G 1150
Included cbservations: 1193 after adjusting endpaints e nnervations 1104 abe: sdusing s ot
Varable Coefficiant ~ Std. Error  t-Statistic ~ Prob. bk Coplsiere  Sid ey | Shataiie Bk
E i ) & .15 l
DDINDICE_( 1) 0.854672 C..I]554E|E 540340 0.0000 DINDICEL-A) OAMESE0 O D4STTS - 1EGEED 0 o300
(DINCICE(-1)) 0.018892 C.050002 0.377816 0.7056 UM TCEL-1 ] & 0 . , s S
D(DINDICE(2)) 0068084  0.044083 1544474 01227 DYEMDACES-TH L0 DY @ o 0.6481
D(DINCICE(-3)) 0042238  C.037766  1.118399  0.2536 INDIDICE(-2H i s M o L
D(DINDICE(4)) 0013963  0.028998 0481515 05302 DTN DNCE-3Y QOHI0  DORETE 1HEEG 023
c 0006105 0021451 0284592  0.7760 c Qe DOHAr  GMEEE 0TS0
R-squared 0416649 Mean dependent var -0.000591 - el DATERE  Wean deperdent wir A1.000114
Adjusted R-sguared 0414182 S.D. dependent var 0967351 Adprsied H-snuaned UATEMS =4 dapendenl var 1 B el
SE. of regression 0.740775 Akaike info criterion 2242777 EE of sepressann Q74053 Abaes info Cribedan 141956
Sum squared resid 651.3634 Schwarz criterion 2268347 Sy spea e remd 51 AMH  Scheanr oisme 1 I
Log likelihood -1331.816 F-statistic 169.5591 Lixg beihecemd SINE A Fostaiic 112 (R
Durbin-Watson stat 1.998309 Prob(F-statistic) 0.000000 [urtsm ' oon =2 0000506 Prob{F stabehc) i 0
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Salall

sl o alaieYl DINDICE Lladadl o))z dgadll i daja syaad il :(6) a8 gale
Schwarz(BIC) y Akaike(AC)

P=2 alil il :(2) a8 Jaad)

&b 35ailly Aalilly DINDICE Al

P=1 bl il :(1) a8 Jgand)

-

&bl g a5ailly Aualilly DINDICE ettt

AOF Tk 5lalisl 1R T334 T il Ve -3 58T, ADF Test Statistic -21.32067 1% Critical Value* -2.5674
5% O] Vel 4205 5% Crtical Value -1.9396
Wi Critical Value 115 10% Crtical Value 16158
*Wackinnan critcal vatues for repcion of hypotteseof 2 uml oot "MacKinnon critical values for rejection of hypethesis of a unit root.
Augmenled Cickep-Fuller Tesl Eqmn Augmented Dickey-~uller Test Equafion
Dieperden Yanable DDNGCE| Dependent Variable: D{DINDICE)
Mehod Least Souares Method: Least Squaras
Dake: GAT312 Time: 1341
Byl {adperiedl. 6. 1900 Sample(adjusted): 4 1199
Ireckeded obcenvabons: 1195 akar aduckng endponts Included chservations: 1195 after adjusting endpoints
W, o : 18 ; ; :
—_— Gkl R bRl i Varistle ~ Coeficent  Std.Eor  tStatisic  Prob.
DEMDICET-1] ApeTes  BITIY a0 00000

thlHLtilh'l-'.':" _um&,; ::."'.l'.li'ml .[”_f.x" 0 BETS DINDICE(-1) -0793038 0037135 -21.32067  D.0000

E,g,.,g.,.::_.-,f;f; DOV 0006 106030 0408 D(DINDICE(-1)) -0042100 0023305 -1456460  D.1455
B-owared 0415535 MNean dependeni var anmdan | || Rsquared 0415131  Mean dependent var 0.000484
Ak rseedl Fi-sapearad 4145 S0, depandant var DIFTITE Adjusted R-squared 0414641 S.D.dependent var 0966968
ZE of regresson 07180 A info e J12arer | || SE. of regression 0739815 Akaike info criterion 2236838
Sum squared resid GS2 06T Sdmar eelErion ZI50T4E Sum squared resid 6235078 Schwarz criterion 2245344
Log hkedhond -1334.180  Durbin-Watsan sial ZL0RESE ] || Log likelinood -1335.629 Durbin-Watson stat 1997876

P=4 alil il :(4) a8 Jsaad)

bl z3gailly Lalilly DINDICE Alulul

P=3 Ll gilii :(3) a8 Jsaadl

&l g dgailly Lalilly DINDICE Al

ADF Test Statistic -15.40674 1% Critical Value* -2 5674 ADF Test Statistic -16.85170 1% Critical Value* -2 5674
5% Crtical Value -1.9395 5% Critical Value -193¢%6
10% Cntical Value -1.6158 10% Critical Value -1 6158
*MacKinnon critical values for rejection of hypethesis of a unit root. *MacKinnon crifical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DINDICE) Dependent Variable: D(DINDICE)
Method: Least Squares Method: Least Squares
Date: 02/05/12 Time: 13:42 . P -
; Date: D2005/12 Time: 13:41
Sammlclatyrsed) 77110 - _ Sample(aciusted); 5 1199
Included obsarvations: 1193 after adjusting endpaints Includad obsenvations: 1194 afer adjusting endpoints
Varabe Coeffcent  Sto. Error _ tStatisic  Prob. Variable Coefficient ~ Std Eror  tStatisic  Prob
- E 7 1 4 . 57 0001
D([J[;::I[I)::E(I}E]E({j‘l) ) g??‘égﬁg ggg;; 853;3273 gg%g DINDICE(-1) 0843333 C.040749 1695170  0.00CC
D(DINDICE(-2)) 0067919 0.044062 1541454 01235 CIOWOICERdY,  RDEEsts: DOoWiMs DAL Sau
D(DINDICE(-3)) 0042122 0037750 1115336 02647 D(DINDICE(-2)) U-C';J’M 00376897 1-5230?{ ﬂ-ﬂfa
D(DINDICE(-4)) 0012398 0028986 0479458 06317 D(DINDICE(-2)) 0030333 C028961 1047366 02051
R-squared 0416609 Mean dzpendentvar ~ -0.000591 | || R-squared 0416283 Mean dependentvar  -0.000114
Adjusted R-squarad 0414645 S.D.dependen: var 0.967851 Adjusted R-squared 0414811 S.D.dependent var 0967586
S_E of regression 0.740488 Akaike info criterion 2241160 S.E. of regression 0.740181 Akaike info critericn 2239500
Sum squared resid 6514078 Schwarz criterion 2262477 Sum sgquared resid 6519623 Schwarz cnterion 2256535
Lag likelihood -1331.857 Durbin-Waltson stat 1.998317 Log likelihood -1332.981 Durbin-Watson stat 2000606
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DINDICE Aluludl ADF il guilii :(8) o, (alal

Adull ADF <l Ll geiliis 12 a8 Jgaad)

8 735l DINDICE

Null Bvpothesis: DINDICE has a unit root
Exoaenous Constan:
Lag Length O (Automatic based on SIC. MAXLAG=1)

Adull ADF <l i) geiliis 1] a8 Jgand)

Js¥) zisaill DINDICE

t-Statistic Prab.”

Null Hypothes's: DINDICE has a unit root
Exoaznous: None
Lag Lenath: 0 (Autcmatic based on SIC, MAXLAG=1)

Auamented Cickev-Fuller test statistic -29.05835 0.0030

Test critical values: 1% level -3.435599
5% level -2.863746
10% level -2.E67995

{-Statistic Prab.*

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

Auamented Cickey-Fuller Test Equation
Derpendent Varable: DIDINDICE)

Method: Least Scuares

Date: 02/03/12 Time: 22:37

Sample (adiusted): 2 1198

Included observaticns: 1197 after adiustments

Auamented Dickev-Fuller test statistic -29.06642  0.000C

Test crtical values: 1% level -2.566855
5% level -1.941088
10% level -1.616521

*MacKinncn (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependen: Variable: DIDINDICE)

Method: Least Sauares

Date: 02/03/12 Time: 22:28

Sample (adiusted): 2 1198

Included observations: 1197 after adiustments

Variable Co=ficent Std Error  t-Staistic  Prob.
DINDICELM 0878074 0028497 2905635  0.0000 Variable Coefficient  Std. Error  t-Statistic  Frob.

¢ 0005698 0021400 0266257  C.7901
DINDICE(-1" 0827943 0028485 -2905642 0.0000

R-squared 0414006 Mean dependent var -8.50E-05
Adjusted R-squared 0413576 S.D.dependent var 0966765 R-sauared 0413972 Mean dependent var -8 B9E-05
SE of rearsssion 0740370 Akaike info criterion 2238337 Adjusted R-squared 0413972 SD. dependent var 0.966765
Sum squared resid 655.0370  Schwarz criterion 2 246837 S E. of regression 0740083  Akzike infc criterion 2.236725
Loa likelihooc -1337 645  F-statistic 8442714 Sum sauared resid 655.0759  Schwarz criterion 2240976
Duroin-Watscn stat 2013732  Prob(F-statistic) 0 000000 Log likelihood 1337680 Durbin-Watson stat 2013759

Adull ADF <l i) geiliis 13 a8 Jgaad)

&lEY ¢35l DINDICE

Excaenous: Constant. Linear Trend

Mull Hypothesis: DINDICE has a unit rcot

Laa Length: 0 (Automatic based on SIC. MAXLAG=1)

t-Statistic Prob *

1% level
5% level
10% level

Test critical values:

Auamented Dickev-Fuller test statistic

-25.04419
-3965731
-3413570
-3128337

0.0000

Dependent Variable: D(DINDICE)
Method: Least Sauares

Date: 02/03M112 Time: 22:27
Sample (adiusted): 2 11982

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

Augmented Dickey-Fuller Tes: Equation

Included observations: 1197 after adiustments

Variable Coefficient Std. Error t-Statistic Prob.

DINDICE( 1) 0.828014 0.028508 25.014114 0.0000

C D.006022 0.042844 0.140557 0.8882
@TRENDI1} -5 41E-07 6.20E-08 D.008732 0.9930
R-squared 0.414006 Mean dependent var -8 59E-05
Adiusted R-sauared 0.413025 S.D. cependent var 0.966765
S.E. of rearession D.740680  Akaike info criterion 2.240008
Sum sauared resid 555.0370  Schwarz criterion 2252758
Loqg likelihood -1337.645  F-statistic 421.7825
Durbin-Watson stat 2013732  Prob(F-statistic) 0.000000
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Falall

e o alaisWl DA Ladad) Gualad) zagadl) pali A0 paas milii :(9) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 il gilii :(2) ad) Jgaad)

il g 3gailly Aualdlly DA Al

P=1 il gilii (1) a8 Jgaadl

bl g 3gailly Aualdlly DA Lol

ADF Test Statisfic -10.25666 1% Crifical Value* -39840
5% Critical Value -34223
10% Critical Value -3.1337

ADF Test Statistic -12.94164 1% Critical Value* -3 9839
5% Critical Value -34223
10% Critical Value -3.1337

*MacKinncon crtical values for rejection of hypothasis of a unit root.

Augmented Cickey-Fuller Test Equation

Dependent Variable: DICA)

Method Least Squares

Date: 02/06/12 Time; 20:24

Sample(acjusted): 5 424

Included poservations: 420 after adjusting endponts

*MacKirnon critical values for rejection of hypothesis of a urit root.

Augmented Dickey-Fuller Test Equaticn

Dependznt Variable: C({DA)

Method: Leas: Squaras

Date: 02/06/12 Time: 20:24

Sample{adjusted): 4 424

Included observations: £21 after adjusting endpaints

Variable Coefficiant  Std. E t-Statistic Prok.
ana oemmen or ot 0 Variable Coefficient  Std. Emor  t-Statistic  Prob.
DAI-1) -0.748406 0072897 -10.26666  0.0000 | ] 1 o
D{DA(-1)) 0041625 0062365 0667442 05049 DA(-1) 0.797134  0.0615¢€  -12.54164  D.0D00
D(DA(-2)) -0.063855 0048097 -1.300592  0.1941 D(DACT) 0.C09101 0048982  0.185793  0D.8527
c 0.047700  0.0575%1 0.828261 0.4080 C 0.045413 0057301 0752542 04285
@TREND(1) 575E05 0000234 D246179 08057 @TREND(1) -4.26E-05  0.000232 0182853  0.8552
R-sguared 0.398912 Mean depsndentvar  0.002523 R-squared 0385422 Mean dependentvar 0002735
Adjustzd R-squared (.393118 S.D.dependent var 0746327 Acjusted R-squarec 0291072 S.D. dependen: var 0745441
S.E. of regression 0.581408 Akaike info crierion 1.765106 S.E. of regression 0581696 Akaike info criterion 1763719
Sum squared rasid 140.2847 Schwarz critericn 1813204 Sum squarzd resid 1411004 Schwarz critarion 1602128
Lag likelihood -365.6722 F-statistic 58.85355 Log likelihcod -357.2628 F-statistic 9091236
Durbin-Watsan stat 2.001600 Prob(F-statistic) 0.000000 Durbin-\Watson stat 2001090 Prob(F-statistic) 0.000000

P=4 il il :(4) a8 Jgand

uiledd) z dgailly Lualdlly DA Alodol

P=3 _al mil :(3) a8 Jsaad)

(uiled) z 3gailly Lualilly DA Alolol

ADF Test Stafistic -7 £78194 1% Crifical Value* -3.89841
5% Critical Value -34224
10% Critical Value -3.1337

ADF Test Statistic -8.885541 1% Crifical Value* -3.9840
5% Critical Value -3.4223
10% Crifical Yalue 31337

*MacKinnon critical values for rejection of nypothesis of 2 unit root

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DA)

Mezthed: Least Squares

Date: 02/0€/12 Time: 20:25

Sample(adjusied): 7 424

Included observatons: 413 after adjusting endpoirts

"MacKinnon critical values for rejaclion of hypothesis of a unit root.

Augmented Dickey-=uller Test Equation

Dependent Variable: D(DA)

Method: Least Squares

Date: 02/06/12 Time: 2C:24

Sample(adjusted): 6 424

Includec observations: 479 after adjusting endpeints

Variagkble Coefficient  5id. Error  t-Statistic Prob.
DA(-1) -0713507 0089432 -7.978794  0.0000
D(DA-1)) -0078734 0083114 -0.948030 03437
D(DA-2)) -0.098405  0.074669 -1.317880  0.1833
D(DA-3)) -0.037316  0.0€2903 -C.598003 05502
D(DA-4) -0.013325 0.049862 0277269  0.7817
C 0038545  D.058404  (C.659976  0.5035
@TREND(1) -304E-05 0000236 -0.128851  0.8977
R-squared 0399240 Mean dependent var -0.000313
Adjusted R-squared 0.3930470 SD. cependen: var 0.746839
S.E. of regression 0583114 Akai<e info criterion 1775737
Sum sguared resid 139.7491  Schwarz criterion 1.843317
Log likelihood -364.1291 F-statstic 4552231
Durhin-\Watson stat 1985547 Prob{F-stafistic) 0.000020

Variable Coefficent  Std. Emor  1-Statistic Prob.
DA(-1) -0.727086  D.08181€ -8.886841  (0.0000
C(DA(-1)) -0.064158  0.074Ce4 -0866018  0.3870
D(DA(-2)) -0.035188 0062572 -1361415  0.1741
D(DA(-3)) -0027395 0029312 -0555531  0.5788
c 0.045195 0.056C32 0778733 (04366
@TREND(1) 5 16E-05 0000235  -0219433  0.8264
R-sguarad 0.398316 Mean depencent var 0.001043
Adjusted R-squared 0.391031 S.D. dependent var 0.746515
S.E. of regression 0.582554  Akaike info cntsrion 1.771426
Sum squared resid 140.1594  Schwarz criterion 1.820248
Log likelihaod -365.1138  F-statistic 54.68127
Durbin-Watscon stat 1998361 Prob(F-statistic) (.000000
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slaa o alaieWl DA Aadall Gualdd) zagadl) pali A0 paad milis :(10) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 alil gilii :(2) ad) Jgand)

ualdl) 7 3gailly Lualally DA Al

ADF Test Stafistic -10.27548 1% Critical Value* -3.4480
5% Critical Value -2 8687
10% Critical Value 25705

P=1 _alil il :(1) a8 Jand

uald) z3gailly Lualdlly DA Alolol

*MacKinnon critical values for rejection of hypothesis of a uni: roct.

Augmented Dickay-Fuller Test Equatior

Dependent Varable: D(DA)

Methed: Least Squares

Date: 02/06/12 Time: 20:26

Sample(adjusied) 5 424

Included observatons: 420 after adjusting endpoints

ADF Test Statistic 1265535 1% Critical Value* -3.4480
5% Critical Value -2.8687
10% Cntical Value 25705

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DA)

Method: Least Squares

Date: 02/06/12 Time: 2025

Sample(adjusted). 4 £24

Included obsernvatons: £21 afier adjusting endooints

Vanatle Coefficient  Std. Error  t-Statistic  Prob. ] - .
Yariabe Coefficiznt  Std. Error  t-Statistic  Prob.
DA(-1) -0748076 0072802 -10.27548  0.0000 ; T . =
D(DA-1)) _0041818 0062290 -0.671346 05024 DA{—1}I 0797007 C.031520 1295535  0.00CC
D(DA-2)) -0063328 0049040 -1.303577  0.1931 D(DA(-11) 0008991 (048824  D183781  0.8543
I 0035335 0028508 1241385 (.2152 C 0036336 (028432 1277962 02020
R-squared 0398324 Mean dependent var 0.002523 R-squared 0.265373 Mean dependent var 0.0027235
Adjusted Rsquared 0394433 S.C. dependent var 0.745327 Adjusted R-squared  0.262481 S.D dzpencent var 0.745441
S.E. of regression 0580751 Akaike info criterion 1.7604590 S.E. of regression 0561023  Akaike nfo cnitericn 759048
Sum scuared resid 1403051  Schwarz criterion 1 708968 Sum scuared resid 1411177 Schware cnterion 1787855
Log likelihood -366.7028  F-statistic 91.59226 _og likelihood -367 2796  F-statistic 136.6679
Durbin-Watson stat 2001535 Prob(F-statistic) 0.000000 Jurbin-Watson stat 201058 Prob{F-statistic) 0.000C00
P=4 jalil gilii :(4) ad) Jgaad) P=3 ualil) milii :(3) ad) Jgand)
ualdl) 7 gailly dualilly DA ddall ualdl) 7 gailly dualilly DA daduall
ADF Test Statistic -7.986E96 1% Critical Value* -3.4431 ADF Test Siatistic -3.894365 1% Critical Value* -3.4481
5% Critical Value -2.8537 5% Critical Value -2.8587
10% Critical Value -2.5706 10% Critical Value 25706

*MacKinnon critical values for rejection of hypothes's of a urit root.

Augmented Dicksy-Fuller Test Equaticn

Dependant Varable: C(DA)

Method: Leas: Squaras

Date: 02/06/12 Time: 20:26

Samplejadjusted): 7 424

Included observations: £18 afier adjusiing endpaints

*MacKinron critical values for rejection of hypothasis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(CA)

Method Least Squares

Dat=: 02/05/12 Time: 20:25

Sample(acjusted): 5 424

Included ooservations: 419 after adjusting endpoints

Vari X i -Statistic 5 : s :
Variable Coefficient _ Std. Error _ t-Statist Prob Variable Coefficient  Std. Error  t-Statistic  Prob.

DA(-") 0713240 0089301 -7.986895  0.0000 . R
D(DA(-1)) 0078975 0083002 -0.951495  0.3419 DAY il oimpl Bbgtes  17OW
D(DA(-2)) 0098471 0074578 -1320370 01874 DEOA(1) -0.064431 0072988 -D.870826  0.3844
D(DA(-3)) 0037635 0052826 0589029 05495 DCAG-Z) -0.085307 0062499  -1364935  0.1730
D(DA(4)) 0013795 0049802 -0277017 07819 DOAG3) 0.021478  0.046255 0557869 0.5772
C 0.032008 0028756  1.112959 02534 c 0034124 0028643 1191345 02342
R-squared 0.299218 Mean dependani var 0000318 R-sguared 0.398245 Mean dependent var 0.001043
Acjusted R-squarec 0201925 S.D. dependent var 0746839 Adjustzd R-squared 0.392231 5.D. dependent var 0746515
S.E. of regression 0.582418 Akaike info criterion 1770933 SE. of regression 0.581884 Akaike info cricerion 1.766769
Sum squarzd resid 1397543 Schwarz critzrion 1828919 Sum squared resid 1401757 Schwarz criterion 1.814954
Log likalihcod -364.1375 F-staiistic 54 75416 Log likelihood -365.13682 F-statistic 58.49703
Durbin-\Watson stat 1.686639 Prob(F-statistic) 0.000020 Durbin-YWatson stat 1.998439 Prob(F-statistic) 0.000000
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Falall

e o alaisWl DA Ladodl all) zigadl ali da o aans il :(11) &) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 jalil qilii :(2) ad) Jgaad)

b g dgailly Aalilly DA Aol

P=1 aalil gilii :(1) ad) Jgaad)

&b g agailly Aalilly DA Aludull

ADF Test Statistic 1019444 1% Critical Value* -2.5703
E% Critical Value -1.9402
10% Critical Value -1.6160

ADF Test Statistic 1288297 1% Critical Value®* 2570
0% Critical Value -1.9402
10% Critical Value -1 6160

*MacKinnaon critical values for reection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equafion

Dependent Yanable: 0{DA)

Method: Least Squares

Datz: 0206112 Time: 20:27

Sample(adjusted) 5 424

Included observatons: 420 after adjusting endpaints

*MacKinnan critical values for rejection of hypothesis of & unit roat.

Augmented Cickey-Fuller Test Equation

Dependent Yariable: D(DA)

Method: Least Squares

Date: 02/06/112 Time: 20:27

Sample(adjustad): 4 424

Includzd observations: 421 after adjusting endpainis

Variable Coficiert St Zmor_ +Stalistic Prob. Variable Coefficient ~ Std. Emor  t-Statistic  Prob.

DA(-1) 0738293 0072421 -10.19444  0.0000 %

D(DA(-1) 0047899 0052137 0770865 04412 DA1) 0789975 0061319 1280297 0.0000

D(DA(-2)) -0.067493 0043986 -1.377748  0.1690 D(DA(-1)) (005585 0C4ee88 0113326 090¢4
R-squared 0.366597 Mean dependentvar  0.002623 R-spuared (.333011 Meancependentvar 0002735
Adjusted R-squared 0.393703  $.D. dependent var 0.746327 Adjusted R-squared 0.391562 3.C. cependent var 0.745441
S.E. of regression 05611258 Akaike info critericn 1.759425 S.E. of regression (.581452 Akaike info cricerion 178197
Sur squared resid 1418243 Schwarz criterion 1.788284 Sum squarzd resid 1415531  Schwarz cricerion TTTAC2
Log Ikelihood 3654793 Durbin-Watson stat 2001792 Log likelihacd -368.1005  Durbin-Watson stat 2000829

P=4 il gl :(4) a8 Jsaad

b gz 3gailly Aalilly DA Aldull

P=3 kil gilii :(3) a8 Jgand

bl g agailly Aaldlly DA Aluduall

ADF Tes! Stafistic -1 906706 1% Critical Value* -2.5705
5% Critical Value -1.9403
10% Critical Value -1.6160

ADF Test Statistic 3810348 1% Critical Vaue* -25705
5% Crifical Vaue -1.9402
10% Crifical Value -1.6130

“MacKinnon critical values for rejection of hypothesis of & unit root.

Augmented Dickzy-Fuller Test Equation

Dependent Variable: D(DA)

Method: Least Squares

Date: 02/06/12 Time: 20:28

Sampleladjusted): 7 424

Included observations: 418 after adjusting endpoints

*MacKinnon crtical values for rejection of hypothesis of a unit roof.

Augmented Cickey-Fuller Tast Equation

Dependent Variable: D{DA)

Method Least Squares

Datz: 02/03112 Time: 20:27

Sample(acjusted): 5 424

Included ooservations: 419 after adjusting endpoints

Variabl Coefficient  Std. E t-Statisii Praob.
arere oelioer o T o ! Variable Coefficient ~ Std. Eror  t-Statistic  Prob.
DA(-1) 0699603  0.088482 -7.906706  0.0000 -
D(DA(-11) 0089506 0082485 -1.085112 02785 DAL-1) 0714720 0.081123  8£10343  0.0000
DIDA(-2)) 0106633 0074238 1436367 01517 DA(1)) 0072857 0073684 0E8I177 03232
DIDA(-3) 0043030 0062659 0686741 04926 DCA(-2) 0091130 0062339 1461840  0.1445
D(DA(-4)) 0017023 0049732 0342204 07323 DA -0.030585 0028210 0€21724 05345
R-squared 0.397410 Wean dependentvar  -0.000318 R-squared 0.306162 Mean dependent var 0001043
Adjusted R-squared 0.391574 SD. dependent var 0.746889 Adjustzd R-squared 0.39181€ S.D.dependent var 0746515
SE. of regression 0.582586 Akaike info cricerion 1.769210 SE. of regression 0.58217& Akaike info crizerion 1765419
Sum squared resid 140.174%  Schwarz criterion 1.617482 Sum squared resid 1406562 Schwarz criterion 1603935
Log likzihood -364.7650  Durbin-Watson stat 1.986405 Log likelihood -365.8552  Durbin-Watson stat 1608633
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smlaa o alaieWl DZ Aladad) Gualad) zagadl) pali A0 pand milis :(12) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 il gilii :(2) ad) Jgaad)

ulad) g 3gailly Aualdly DZ Al

P=1 il gilii (1) a8 Jgaadl

b  3gailly Aualdlly DZ {ludualt

ADF Test Statistic -15.53660 1% Crtical Value* -3.9747
5% Crtical Value 34179
10% Crtical Value 3131

ADF Test Statistic -17.09484 1% Critical Valua* -3.9747
5% Critical Valuz 24179
10% Critical Valu= -3.1310

"MacKinnon cnifical values for rejection of hypothesis of 2 unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variaole: D(DZ)

Method: Least Squares

Date: 02/06/12 Time: 18:01

Sample{adjusted): 5 774

Included observations: 770 afier acjusting endpoints

Variable Coefficient  Std Emer  t-Statistic Prob.

*MacKirnon critical values for rejection of hyoothesis of a unit root.

Augmented Dickey-Fuller Tast Equation

Dependent Variable: C(DZ)

Method: Least Squaras

Date: 02/06/12 Time: 18:01

Sample{adjustzdi: 4 774

Included observations: 771 after adjusting endpaints

Variable Coefficient  Std. Error  -Statistic ~ Prob.

Zi1) 0852356 0.054381 1553660  0.0000 , _
D(CZ(-1)) 0001303 0047233 0027586  0.9780 ) ot G sl e
DEZ(2) 0062207 0035907 1798103  0.0844 D{CZ(-1) 0052538 0.038021 -1450371  (.1449
c 007337 0053178 1239258  0.2156 C 0074154 0059086 1255010  (.2099
@TREND(1) 0000172 0000132 1303911  0.1927 @TREND(1) 0000172 0000132 1303401  (0.1928
R-squared 0427812 Meandepsndentvar  0.002026 R-squared 0424050 Mean dependentvar  0.001497
Adjusted R-3quared 0424821 SD. depznden var 1.070750 Adusted R-squared 0421798 S.D.dependert var 1.070155
SE. of regression 0.812083 Akaike info criterion 2427995 SE. of regression 0.813742  Akaike info criterion 2430828
Sum squared resid 5044768 Schwarz criterion 24587167 Sum squared resid 5073893 Schwarz criterion 2454941
Log lixelihood -929.7782 F-statistic 142 9935 Log lixelihood -933.0344  F-statistic 186.2378
Durbin-Watson stat 2003811 Prob(F-statistic) 0.000000 Durbin-\atson stat 1994742 Prob(F-statisic) 0.000000

P=4 il il :(4) a8 Jgand

bl g 3gailly Aualdlly DZ Alutult

P=3 _al milw :(3) a8 Jsaad)

bl 7 3gailly Aualdlly DZ Al

ADF Test Statistic -12.92728 1% Critical Yaluz* -3.9748
5% Critica Yaluz -3.4179
10% Critical Yaluz -3.131

ADF Test Statistic -14 20569 1% Crifical Value* -39747
5% Crifical Value -34173
10% Critical Value -3.131

"MacKinnon crifical valuss for rejection of hypothesis of a unit root.

Augmented Dickey-=uller Test Eguatior

Dependent Variable: D(DZ)

Mezthod: Least Squares

Date: D2/06/12 Time: 18:02

Sample(adjusted): 7 774

Includzd observations: 768 after adjusting endpoints

Variabe Coefficent  Std. Error t-Statistic Prob.

*MacKinncn cntical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Tast Equation

Dependent Variable: D(DZ)

Method: Least Squares

Date: 02/05112 Time: 18:02

Sample(acjusted). 5 774

Included ooservations: 759 after adjusting endpoints

\ariable Coefficient ~ Std. Error  t-Statistic ~ Prob.
DZ(-1) -0814973 0070779 -1292728  0.0000 & = = .

D(DZ(-2)) 0124773 0055139 2262170  0.0240 DOZ(-1) 0040534 0055109 0735514 04623
D(DZ(-3)) 0073335 0047400 1545395 01223 DOZ(-2)) 0105217 0.047230 2227753 0.0252
D(DZ(-4)) 0026633 0036127 0737391 04511 D(DZ(-2)) 0021063 0036060 1416034 01572
c 0085882 0059636 -1440108 01502 C -0.080024 0059380 -1.247835  0.1782
@TREND(1) 0000199 0000133 1494171  0.1355 @TREND(1) 0.000167  0.000133 1408633  0.1534
R-squared 0428683 Mean dependentvar  -0.000533 R-sguared 0.42788¢  Mean dependent var -5.22E-05
Adjusted R-squared 0424184 SLO.dependentvar 1.070447 Adjustzd R-squared 0.424140 S.D.dependent var 1.069833
S E. of regrassion 0812282 Akaike info criterion 2431135 S E. of regression 0.311892 Akaike info crierion 2428875
Sum =quared resic 502.1099 Schwarz criterion 2473452 Sum squared resid 502.9465 Schwarz criterion 2465117
Log likelihood -926 5560 F-statistic 35.17027 Log likelihooc -927.9023  F-statistic 1141313
Durbin-Watson stat 1592693 Prob(F-siatistic) 0.000020 Durbin-Watson stat 2.00304€ Prob(F-statistic) 0.000000
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Falall

smlaa o alaieWl DZ Aladadl Gualdd) zagadl) pali A0 paas milis :(13) ad) 3ala
Schwarz(BIC) y Akaike(AC)

P=2 alil gilii :(2) ad) Jgand)

ualdl) z 3gailly Lualdlly DZ Alolol

P=1 _alil il :(1) a8 Jand

ualdl) z3gailly Lualdlly DZ Alodedl

ADF Test Statistic -15.47548 1% Crifical Value® 14414
5% Crifical Value -2.8657
10% Crifical Value -2.5690

ADF Tes: Statistic -1703755 1% Crifical Value* -3.4414
5% Cnfical Value -2 8387
10% Crifical Value -2.5890

*MacKinnon critical values for rejection of nypothesis of a unit root.

Augmented Cickey-~uller Test Equation

Dependent Yariable: D(DZ)

Method: Least Squares

Date: 02/06/12 Time: 1€:03

Sample(adjusted): 5 774

Inclucec observations: 770 after adjusting endpaints

Variable Coefficent  Std. Emor  1-Statistic Prob.

*MacKinnon critical valuzs for rejection of hypothesis of a urit roof.

Augmented Dickev-Fuller Test Equation

Dependent Variable: D(DZ)

Method: Least Squares

Date: 02/06/12 Time: 18:02

Samplefadjusted): 4 774

Incluced observations: 771 after adjusting endpaints

Varable Coefficient  Std. Emor  t-Statistic ~ Prob.

DZ-1i -0.345651  0.054€4F  -15475%48  0.0000 , - _
D(DZ(-1)) 0003201 0047134 0067911 09459 bzl 0794741 0046646 1703755  0.0000
0(DZ(-2)) 0059302 DO035SEE 1862724  0.0968 DIDZ(-1)) 0055084 003586 1530722 (1262
C 0006274  D0293684 0214242  (0.8304 C 0007285 0029325 0248424  (0.3039
R-squarad 0.426541 Mean depencent var 0.002026 R-squared 0422775 Mean dependentvar ~ 0.001487
Adjusted R-squared 0.424295 S.0.dependent var 1.070750 Adjusted R-squared 0421271 3.D. dependen: var 1.070155
SE. of regression 0312434  Akaike info critzrion 2427618 S.E. of regression 0814172  Akaike info criterion 2430447
Sum squared resic 5055979  Schwarz criterion 2451755 Sum squared resid 509.0143  Schwarz crirerion 244551
Log likelihacd -930.6329 F-stafistic 188.9177 Lag likelihood 9338373 F-statistic 281.2512
Durbin-Watson stat 2.003520 Prob(F-statistic) €.000000 Durbin-Watson stat 1.994925  Proo(F-statistic) 0.00000¢

P=4 il gl :(4) a8 Jsaad

uald) z 3gailly Lualdlly DZ Alodedl

P=3 kil gilii :(3) a8 Jgand

uald) z 3gailly Lualdlly DZ Alodedl

ADF Test Statistic -12.83027 1% Critical Value* -3.4415
5% Critical Value -2.8657
10% Critical Value -2 5680

ADF Test Statistic -14.12681 19 Crifical Valuz* -3.4415
5% Critical Valuz -2.6657
10% Critical Valus -2.8690

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Varizble: D(0Z)

Method: Least Squares

Date: 02/06/12 Time: 18:03

Samplziadjusted). 7 774

Included observatons: TEE after adjusting endpaints

Variable Coefficient  Std. Error t-Statistic Prob.

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmrented Dickey-Fuller Test Equaficn

Dependent Variabla: D(CZ)

Method: Least Squares

Date: 02/06/72 Time: 18:03

Sample(adjusted): 6 774

Included obszrvations: 769 after adjusting endpoints

Yarabe Coefficient  5td. Emor t-Satistic Frob.
DZ(-1 0902659 0070354 -12.83027  0.0000

D{DZ(( 1))1 0050253 0052786  0.800385  0.4237 D7) 0884419 0062606 -14.12681  0.000D
D(DZ(-2)) 0117322 0054977 2.134022 00332 D(DZ(-1) (.033645 0054627 DB12561  0.8403
D(DZ(-3)) 0.067833 0047304 1432994  0.1520 D(bZ(-2)) 0.100332 0047133  2.128706  0.0335
D(DZ(4)) 0023551 0036097 (652452 05143 D(DZ{3) 0048307 0036030  134073C  0.1804

c 0.008283 0029343 0282465 07777 c 0007260 0029204 0247734  0.8044
R-squared 0427012 Mean dependent var -0.000883 R-squared 0.426401 Mean dependent var -5 22E05
Adjusted R-squared 0423252 S.D. dependent var 1.070447 Adjusted R-sguared 0423398 S.D dependentvar 1.062893
S.E. of regression 0.612939 Akaike info critericn 2431461 S.E. of regrassion 0.812415 Akaike info criterion 2428871
Sum squared resid 5035829 Schwarz criterion 2467740 Sum squared resid 5042545 Schwarz criterion 2458073
Log I kelihood -027 6803 F-statistic 1135741 Log lixellhood -628.6009 F-statistic 141.9854
Durbin-Watson stat 1.992183 Prob(F-statistic) 0.0C0000 Durbin-Watson sta: 2.002483 Prob(F-statistic) (0.000000
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slaa o alaieWly DZ ool all) zdgadll jali An o aans il :(14) &) ala
Schwarz(BIC) y Akaike(AC)

P=2 jalil qilii :(2) ad) Jgaad)

b g 3gailly Lalilly DZ Al

P=1 aalil gilii :(1) ad) Jgaad)

&b g dgailly Aalilly DZ Al

ADF Test Stafistic ~ -1548398 1% Critical Valug® -2.6584 ADF Test Statstic  -17.04623 1% Critical Valus* -2 5684
5% Cntical Valuz -193598 5% Critical Valuz -1 93¢k
10% Critica' Yalus -1.6138 10% Critical Valuz -1 6158
"MacKinnon crifical valuzs for rejection of hypothesis of a unit root "MacKinnon critical values for rejection of hyoothesis of a unit root.
Augmented Di:_key-:uﬂer Test Equatior Augmented Dickey-Fuler Test Equation
Dependent Variable: D(DZ) Dependent Variable: D(0Z)
Me'r_Od' !‘e"’?SESqﬁam‘_s ; Metnod: Least Squares
Date: D2/06/12 Time: 18:04 Date 0206112 Tire: 1802
Sample(adjusted): 5 774 bl o
s - . Sample(adjusted). 4 774
Included observations: 770 afier adjusting endpoints R _ .
Includzd observations: 771 after adjusting endpoints
Variabe Coefficient ~ Std. Emor  -Statistic  Prob. : . i
Variable Coefficient  Std. Error  t-3tatistic ~ Prob.
DZ(-1) 0845409  DO054509 1543398  0.0000 . -
D(DZ(-1)) 0003372 0047098 0071397  0.9429 DZi-1) 794525 0046610 -1704628  0.0C0C
D(DZ(-2)) 0059709 0035941 1661289  0.0071 D(DZ(-1j) -0055198 0035961 1834847 0.1282
R-squared 0426505 Mean dependent var 0.002026 R-squared 0422723 Mean dependent var 0.001457
Adjusted R-squared 0425011 S. dependent var 1.070750 Adjusted R-squared 0421977 S.C. dependent var 1.070155
SE. of reression 0811929  Akaike info criterion 2425080 S.E of regression 0.813615  Akaikz info criterion 2427833
Sum squarec resic 5056282 Schwarz criterion 2443183 Sum sguarec resid 509.0552 Schwarz criterion 24309280
Log likelihood 9306560  Durbin-Watson stat 2003531 Log likelihood -333.9632  Durbin-Watson stat 1.9948E3
P=4 jalil gilii :(4) ad) Jgaad) P=3 ualil) milii :(3) ad) Jgand)
bl 7 3sailly dalilly DZ Al ) 7z 3saily Lualilly DZ Aleaua!
ADF Tes! Stafistic -1.9067068 1% Critical Value*® -2.5705 ADF Test Siatistic 8810348 1% Critical Vaue* 25705
5% Critical Value -1.9403 5% Criical Value 19402
10% Critical Value -1.6160 10% Critical Value -16180
“MacKinnon critical values for rejection of hypothesis of & untt root. *MacKinnen critical values for rejection of hypothesis of a unit roof.
Augmented Dickey-Fuller Test Equation Auamented Dick i -
e gmente eey-Fuller Test Equation
Nependent-Varible: DR} Dependent Variable: D{DA)
Method: Least Squares Method Least Squares
Date: 02/06/12 Time: 20:28 Simn e
Sampleladi g Date: 02/03112 Time: 20:27
ampleladjusted): 7 424 Sample{acjusted) 5424
inchided ofpenione A SEs adlisiig EadipoRts Included ooservations: 419 after adjustng endpoints
Variable Coefficient  Std Eror  t-Statisic  Prob. > " C
Variable Coefficient ~ Std. Error  t-Statistic  Prob.
DA(-1) -0.699603 0088482 -7906706  0.0000 - .
D(DA(-1)) 0089506  0.082485 -1.085112 02785 DA[-1] 0714720 0.081123 8610343 0.0000
D(DA(-2)) 0106633 0074238 -1436357  0.1517 DEEA(T) -0.072887 0073684 -0E8O177 03232
D(DAI-3) 0043030 0062659 -0.686741  0.4926 DCARZ)) 0081130 0062339 1461840 D.1445
D(DA{-4)) 0017023 0049732 0342204 07323 D{CA(-3)) 0030595 0049210 0621724 05345
R-squared 0.397410 Wean dependent var -0.000318 R-squared 0396182 Mean cependent var 0001043
Adjusted R-squared 0.391574 SD. dependent var 0.746889 Adjustad R-squared 0.391818 5.D.dependent var 0746515
S.E. of regression 0.582586 Akaike info crierion 1.769210 SE. of regression 058217  Akaike info criterion 1765419
Sum squared resid 1401749  Schwarz criterion 1.817482 Sum squared resid 1406562  Schwarz criterion 1603955
Log lik=ihood -364.7650  Durbin-Watson stat 1.986405 Log likelihood -36£.8552  Durbin-Watson stat 1998633
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DINDICE Adededl asadal) as5sill (1) a2 Jsaa

300
] Series: DINDICE
Sample 1 1198
250+ Observations 1198
2004 Mean 0.006937
Median 0.031117
150 - B Maximum 5.362266
Minimum -4.039503
— Std. Dev. 0.750942
100+ Skewness -0.072471
Kurtosis 11.44576
504
Jarque-Bera  3561.648
" Probability 0.000000
IIIIIII|IIIIIII IIIIIII|IIIIIIIII|II
-2.5 0.0 2.5 5.0
DAMMH‘_;\*\H\ @Jﬂ\ :(2) @JJJ%
120
Series: DA
100 — Sample 1 424
i | Observations 423
80 Mean 0.045698
Median 0.033791
604 | Maximum 1.972746
Minimum -2.941107
| Std. Dev. 0.578306
40 Skewness -0.323376
Kurtosis 6.069415
20
Jarque-Bera 1734229
) IE— = | || 'ﬁ Probability 0.000000
3 ) R 0 1 2
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200

160

120

80

40

Series: DZ

Sample 1 774
Observations 774

Mean -0.012880
Median 0.031117
Maximum 5.362266
Minimum -4.039503
3td. Dev. 0.824930
Skewness 0.083169
Kurtosis 10.92196
Jarque-Bera  2025.045
Probability 0.000000

-2.9

0.0

= —
T T T T T T 1T T | T

2.5 5.0
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ARCE Test ARCH Test
F-statistic 1239425 Probability 0.000020 F-statistic 2042432 Probability (.00C000
Obs’R-squared 96.10537  Prcbability 0.000000 Obs*R-squared 1747013 Probability (.00C000
Test Equation; Test Equation:
Dependent Varable: RESID 2 Dependent Variable: RESICA2
Mzthed: Least Squares Metnod: Least Squares
Date: 03/20/12 Time: 20:16 Date: (210112 Time: 20:11
Sample(adjusied). 4 424 Semple(adjusted): 4 1199
Included observatans: 421 after adjusting endpoirts Included observations: 1196 after ad usting encpoints
Variatle Coefficient  Sid. Emor  t-Statistic  Prob. Variable Coefficient ~ Std. Emor  t-Siatistic ~ Prob.
C 0175403 00404556 4335922 00000 C 0338040 0048611 5953968  0.0000
RESIDA2(-1; 0477811 0042919  11.13295  0.0000 RESIDA2(-1) 0382207 0026744 1420137  0.0000
R-squared 0228279 IMean dependent var 0.336502 R-squared 0.126071 Mear dependent var (1547382
Adjusted R-squared 0228437 S.D.cependen:var 0.881326 Acjusted R-squared 0125355 S.0. dependent var 1.733048
SE. of regression 0775143  Akaise info criterion 2333213 S.E of regression 1.602982 Akaike info criterion 3.783280
Sum sguared resid 2517579 Schwarz criterion 2352413 Sum squared resid 206B.045 Schwarz criterion 3.7917856
Log likelihood -489 1414  F-statstic 1235425 Log likelihood -2260 401 F-statistic 204.2432
Durbin-\atson stat 1841246  Prob(F-stafistic) 0.000000 Durbin-Watson stat 2121605 Prob(F-statistic) (.00C000
ARCH Test
F-satistic 116.8546 Probability 0.000000
Obs*R-squared 1017342 Probability 0.000000
Test Equatior:
Dependent Variable: RESID*2
Method: Least Squares
Date: 0211012 Time: 20:1C
Sample(adjusted): 4 774
Incluced ckeervations: 771 after adjusting endpoints
Vanable Coefiicent  Std. Eror  t-Statistic ~ Prob.
C 0421257 0072374 5320665  (.0000
RESIDA(-1) 0363271 003330C 1031178  0.0000
R-squared 0.131921 Mean dzpendent var 0.662277
Adjusted R-squared 0730822 S.D.dependent var 2030757
S.E. of regression 1.911915  Akaike info criterion 4133678
Sum squared resid 2B11.017  Schwarz criterion 4 143735
Log likelihood -1582 639 F-staiistic 116.3946
Durbin-Watsan stat 2136264  Prob(F-statisfic) 0.000000
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Dependent Variable: DA Denendent Variable: DINDICE
Method: ML - ARCH iMarauardt) - Normal distribution Method: ML - ARCH (Marauardt) - Mormal distribution
Date: 0311012 Time: 20:23 Date: 03110112 Time: 20:22
3ample (adjusted); 3424 Zample (adjusted): 3 1189
Included ohservations: 422 after adiustments Included ohservations: 1197 after adjustments
Convergence achieved after 16 iterations Convergence achieved after 24 iterations
Variance hackcast. ON Variance hackcast ON
GARCH = Ci2) + C{3)'RESID{-1)*2 + C{4)'GARCH{-1) GARCH = C(2) + C{3)'RESID{-1)*2 + C{47*GARCHI(-1)
Coefficient  Std. Eror z-Sfafistic  Prob. Coefiicient  Sid. Emor  z-Siatistic  Prob.
AR 0245240 0055793 4467197  0.0000 ARI1) 0235734 0031439 7453055  0.0000
Variance Eouation Variance Eauation
C 0.074982 0015160 4946536  0.0000 C 0011253 0001921 5856430  0.0000
RESID(-11*2 0302434 0067303 4493622  0.0000 RESID(-1142 0222079 0020193 1059766  0.0000
GARCHI-13 0437372 0078457 6211968  0.0000 GARCHI-1) 0782018 0016080 4868778 0.0000
R-squared 0.039459 Me=an dependentvar  0.043312 R-squared 0.025467 Mean dependentvar  0.005833
Adjusted R-squared  0.032565 S.0. dependent var 0.593120 Adjusted R-squared 0023016 3.0. dependent var 0.751255
S.E. of regression 0.583382 Akaike info criterion 1.585323 3.E. of regression 0.742559  Akaike info criterion 1.700946
Sum sguared resid 1422600  Schwarz criterion 1.623664 Sum squared resid (578131 Schwarz criterion 1.717947
Log likelihood -3305032  Durhin-Watson stat 2062435 Log likelihood -1014.016  Durbin-Watson stat 2144427
Inverted AR Roots 2 Inverted AR Roots 24

Dependent Variable: DZ

Method: ML - ARCH (Marauardt) - Narmal distribution
Date: 0311012 Time: 20:21

Sample (adjusted); 2 774

Included ohservations: 773 after adjustments
Caonvergence achieved after 24 iterations

Variance hackcast: ON

GARCH = C(2) + C{3)*RESID{-1)*2 + C(4)* GARCH(-1)

Coefficient  Sid. Emor  z-Stafistic  Prob.

AR} 0231441 0043615 53068482 0.0000

Variance Equation

c 00104682 0002366 4429688  0.0000
RESIDI-112 0286775 0033634 8513762  0.0000
GARCHI(-1) 0745409 0024832 3001341  0.0000

R-squared 0.020837 Mean dependentvar  -0.0117490
Adjusted R-squared  0.017018 5.D. dependent var 0.824906
S.E. of reqression 0817857  Akaike info criterion 1.759406

Sum squared resid 5143768  Schwarz criterion 1.783470
Log likelihood -676.2038  Durbin-Watson stat 2165613
Inverted AR Roafs 23
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