(2021) 01z 01 s3alt | 10

Slwlyldly Ergoedd daidly 3151 A
109 -80 ity Sgoel) daidlly 3,

Goll i I 5300 o151 & A3 gannd) AL Bgud) olollad ol 3T A<
Analyzing the impact of the performance of the Saudi financial
market sectors on the performance of the main market index
*1(&7\»& & Joluf
osallam@kku.edu.sa «(assd) Uit S Gasls !

2021/06/01 : 21 s 2021/03/25 10y 7 2021/02/ 10 :3Y s

Gyl plll 55l ams 3 Rzgnadl W Boud) Slelas e LlE L1 auhdll ol s
sda o plls S wlse T oldly jlhe Wad @ e, hshally padll Y (3 (D) Eeed)
(Victor »&¥1 3l Yl L D e ey )l sl wiee @ ol
L sl i) gkl Bedl ool lagl st SNV wbly plasaal Autorégressive),
oSy Slelbdll jaad @3b 5 ey il il @bl L2020/3/11 5~y 2016/1/1 oy
brs Wlsad gsinn T sy et Wb pedl 2V 3 LT Lkl =Y 3 62 Y olelhdll jand
il Wlee ol L (3 a5Vl leladll jes anh,ll il L ) s sl Wiee (3 Baudl lellas
o) gyl 135 Jl (3 agd amsdl el coogly )
CTEYRSN PUSN I FOPR JESF-1IJC U I (g LTS CHIN Y
QN2 XQ4 :JEL Civuas

Abstract:

This study aimed to analyze the role of the Saudi financial market sectors in
guiding the general index of the main market (TASI) in the short and long terms.
The volume and direction of the impact of the returns of each of these sectors on
the returns of the main index was determined, through Victor Autoregressive
(VAR) analysis, using the daily closing data for the market sector indices, and the

o il *
80




oM = dolud
main index, for the period between 1/1/2016 until 11/3/2020. The results of the
study showed existence of positive effect for some sectors and adverse effect for
some other sectors in the long term. In the short term, there was no significant
effect of the returns of most market sectors on the returns of the main index. The
study highlighted the role of consumer sectors in determining the direction of the
main index returns, and recommended them for investors in the event that the
market is expected to rise.
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Null Hypothesis: CAPITAL_GOODS has a unit root Null Hypothesis: BANKS has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: O Lag Length: O (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
* stic * stic
279 Augmented Dickey- 28.6 Augmented Dickey-Fuller
0 471 Fuller test statistic 0 244 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(CAPITAL_GOODS) D(BANKS)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
09:53 09:50
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
. stic Error icient Variable . stic Error | icient Variable
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27.9 0.03 0.85 28.6 0.03 0.87
0 471 0495 224 CAPITAL_GOODS(-1) 0 244 061 618 BANKS(-1)
0.52 - -
0.60 382 0.00 0.00 0.76 | 0.29 0.00 0.00
05 9 0449 | 0235 C 6 771 038 011 C
Mea Mea
n n
- depe - depe
1.60 nden 0.42 1.87 nden 0.43
E-05 tvar 7724 R-squared E-05 tvar 9485 R-squared
S.D. S.D.
0.01 depe 0.01 depe
919 nden 0.42 640 nden 0.43
5 tvar 7177 Adjusted R-squared 8 tvar 8948 Adjusted R-squared
Akaik Akaik
- e info - e info
5.62 criteri 0.01 5.95 criteri 0.01
359 on 4528 S.E. of regression 808 on 229 S.E. of regression
Schw Schw
- arz - arz
561 criteri 0.22 5.94 criteri 0.15
413 on 0557 Sum squared resid 862 on 7852 Sum squared resid
Hann Hann
an- an-
Quin Quin
n - n
- criter 2945 5.95 criter 3121
5.62 . .948 Log likelihood 45 . .057 Log likelihood
Durbi Durbi
n- n-
1.92 Wats 1.95 Wats
806 on 781. 187 on 819.
3 stat 0425 F-statistic 3 stat 3563 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: Null Hypothesis:
CONSUMER_DURABLES_AND_APPARLE has a unit root CMMERCIAL_AND_PROFESSIONAL_SVC has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 Lag Length: 0 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
x stic x stic
28.9 Augmented Dickey- 29.4 Augmented Dickey-Fuller
0 767 Fuller test statistic 0 228 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(CONSUMER_DURAB D(CMMERCIAL_AND_P
LES_AND_APPARLE) ROFESSIONAL_SVC)
Method: Least Squares Method: Least Squares
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Date: 11/17/20 Time:

Date: 11/17/20 Time:

10:15 10:11
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048

Included observations:
1047 after adjustments

Included observations:
1047 after adjustments

t-

Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
28.9 0.03 0.88 CONSUMER_DURABL 29.4 0.03 0.91 CMMERCIAL_AND_PR
0 767 | 0686 917 ES_AND APPARLE(-1) 0 228 | 0948 | 057 OFESSIONAL_SVC(-1)
1.68 1.20
0.09 376 0.00 0.00 0.22 328 0.00 0.00
25 8 048 0808 ] 91 2 0449 0541 C
Mea Mea
n n
- depe depe
1.49 nden 0.44 291 nden 0.45
E-05 t var 5519 R-squared E-05 tvar 308 R-squared
S.D. S.D.
0.02 depe 0.01 depe
079 nden 0.44 963 nden 0.45
9 t var 4989 Adjusted R-squared 3 tvar 2557 Adjusted R-squared
Akaik Akaik
- e info - e info
5.49 criteri 0.01 5.62 criteri 0.01
471 on 5495 S.E. of regression 376 on 4527 S.E. of regression
Schw Schw
- arz - arz
5.48 criteri 0.25 5.61 criteri 0.22
525 on 0894 Sum squared resid 43 on 0519 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
5.49 criter | 2878 5.62 criter | 2946
112 . 482 Log likelihood 017 . .037 Log likelihood
Durbi Durbi
n- n-
1.95 Wats 1.95 Wats
037 on 839. 189 on 865.
9 stat 6462 F-statistic 6 stat 6997 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: UTILITIES has a unit root Null Hypothesis: CONSUMER_SERVICES has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: O Lag Length: 2 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
* stic x stic
29.6 Augmented Dickey- 16.3 Augmented Dickey-Fuller
0 268 Fuller test statistic 0 591 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 639 level Test critical values:
2.86 5% 2.86 5%
409 level 41 level
2.56 10% 2.56 10%
818 level 818 level

*MacKinnon (1996) one-

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

sided p-values.

Augmented Dickey-
Fuller Test Equation

Augmented Dickey-Fuller
Test Equation

Dependent Variable:
D(UTILITIES)

Dependent Variable:
D(CONSUMER_SERVIC
ES)

Method: Least Squares

Method: Least Squares

Date: 11/17/20 Time:

Date: 11/17/20 Time:

10:37 10:17
Sample (adjusted): 2 Sample (adjusted): 4
1048 1048

Included observations:
1047 after adjustments

Included observations:
1045 after adjustments

t-

t-

Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
29.6 0.03 0.91 16.3 0.04 0.77 CONSUMER_SERVICE
0 268 0807 272 UTILITIES(-1) 0 591 7255 306 S(-1)
0.14 - -
0.88 629 0.00 7.01 0.61 | 0.49 0.03 0.01 D(CONSUMER_SERVIC
37 1 0479 E-05 C 85 81 9177 951 ES(-1))
0.00 | 3.75 0.02 0.11 D(CONSUMER_SERVIC
02 497 | 9925 | 237 ES(-2))
Mea
n
- depe 1.47
6.59 nden 0.45 0.13 930 0.00 0.00
E-06 t var 6506 R-squared 94 2 0517 0764 C
S.D.
0.02 depe
101 nden 0.45
7 tvar 5986 Adjusted R-squared
Mea
Akaik n
- e info - depe
5.49 criteri 0.01 3.51 nden 0.42
388 on 5501 S.E. of regression E-05 tvar 146 R-squared
Schw S.D.
- arz 0.02 depe
5.48 criteri 0.25 183 nden 0.41
442 on 1103 Sum squared resid 3 tvar 9793 Adjusted R-squared
Hann
an-
Quin Akaik
- n - e info
5.49 criter 2878 5.35 criteri 0.01
029 . .045 Log likelihood 133 on 6631 S.E. of regression
Durbi
n- Schw
1.97 Wats - arz
753 on 877. 5.33 criteri 0.28
6 stat 7458 F-statistic 238 on 7914 Sum squared resid
Hann
an-
Quin
- n
5.34 criter 2800
0 Prob(F-statistic) 414 . .071 Log likelihood
Durbi
n-
2.02 Wats
637 on 252.
7 stat 7856 F-statistic
0 Prob(F-statistic)
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Null Hypothesis: ENERGY has a unit root

Null H

pothesis: DIVERSIFIED_FINANCIALS has a unit root

Exogenous: Constant

Exogenous: Constant

Lag Length: 0
(Automatic - based on
SIC, maxlag=21)

Lag Length: 0 (Automatic
- based on SIC,
maxlag=21)

-

t-

Prob | Stati Prob | Stati
x stic x stic
31.8 Augmented Dickey- 29.2 Augmented Dickey-Fuller
0 588 Fuller test statistic 0 855 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable:
Dependent Variable: D(DIVERSIFIED_FINAN
D(ENERGY) CIALS)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
10:22 10:21
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error icient Variable
31.8 0.03 0.98 29.2 0.03 0.90 DIVERSIFIED_FINANCI
0 588 | 0863 | 327 ENERGY(-1) 0 855 | 0797 | 192 ALS(-1)
0.50 1.78
0.61 932 0.00 0.00 0.07 896 0.00 0.00
06 4 0475 | 0242 C 39 8 0432 | 0773 C
Mea Mea
n n
- depe depe
2.05 nden 0.49 1.76 nden 0.45
E-05 tvar 2714 R-squared E-06 tvar 0763 R-squared
S.D. S.D.
0.02 depe 0.01 depe
158 nden 0.49 881 nden 0.45
1 tvar 2229 Adjusted R-squared 9 tvar 0238 Adjusted R-squared
Akaik Akaik
- e info - e info
5.50 criteri 0.01 5.70 criteri 0.01
983 on 5378 S.E. of regression 428 on 3953 S.E. of regression
Schw Schw
- arz - arz
5.50 criteri 0.24 5.69 criteri 0.20
037 on 7129 Sum squared resid 482 on 3458 Sum squared resid
- Hann - Hann
5.50 an- 2886 5.70 an- 2988
624 Quin .397 Log likelihood 07 Quin .193 Log likelihood
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n n
criter criter
Durbi Durbi
n- n-
Wats Wats
1.94 on 1014 191 on 857.
187 stat .982 F-statistic 485 stat 6405 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: FOOD_AND_STAPLES_RETAILING has
a unit root Null Hypothesis: FOOD_AND_BEVERAGES has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 Lag Length: 0 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
x stic x stic
29.1 Augmented Dickey- 28.0 Augmented Dickey-Fuller
0 324 Fuller test statistic 0 969 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(FOOD_AND_STAPLE D(FOOD_AND_BEVERA
S_RETAILING) GES)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
10:25 10:24
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
29.1 0.03 0.90 FOOD_AND_STAPLES 28.0 0.03 0.86 FOOD_AND_BEVERAG
0 324 0894 001 RETAILING(-1) 0 969 0634 073 ES(-1)
- - 0.75
0.89 | 0.13 0.00 6.54 0.45 505 0.00 0.00
38 356 049 E-05 C 04 6 0445 | 0336 C
Mea Mea
n n
depe depe
2.55 nden 0.44 2.60 nden 0.43
E-05 tvar 8169 R-squared E-05 tvar 0342 R-squared
S.D. S.D.
0.02 depe 0.01 depe
133 nden 0.44 908 nden 0.42
1 t var 7641 Adjusted R-squared 3 tvar 9797 Adjusted R-squared
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Akaik Akaik
- e info - e info
5.44 criteri 0.01 5.63 criteri 0.01
894 on 5854 S.E. of regression 99 on 441 S.E. of regression
Schw Schw
- arz - arz
5.43 criteri 0.26 5.63 criteri 0.21
947 on 2646 Sum squared resid 043 on 6989 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
5.44 criter 2854 5.63 criter 2954
535 . .518 Log likelihood 631 . .486 Log likelihood
Durbi Durbi
n- n-
1.95 Wats 1.96 Wats
242 on 848. 959 on 789.
1 stat 6961 F-statistic 6 stat 4336 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: HEALTH_CARE_AND_EQUIPMENT_SVC
Null Hypothesis: INSURANCE has a unit root has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: O Lag Length: O (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
x stic X stic
28.3 Augmented Dickey- 28.6 Augmented Dickey-Fuller
0 89 Fuller test statistic 0 955 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable:
Dependent Variable: D(HEALTH_CARE_AND
D(INSURANCE) EQUIPMENT_SVC)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
10:28 10:26
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
28.3 0.03 0.87 28.6 0.03 0.87 HEALTH_CARE_AND_E
0 89 0938 83 INSURANCE(-1) 0 955 0585 764 QUIPMENT_SVC(-1)
0.56 0.57 0.00 0.00 0.55 0.59 0.00 0.00
77 158 0455 026 C 42 161 0415 | 0245 C
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5
Mea Mea
n n
depe - depe
3.32 nden 0.43 2.96 nden 0.44
E-05 tvar 542 R-squared E-05 tvar 0707 R-squared
S.D. S.D.
0.01 depe 0.01 depe
956 nden 0.43 793 nden 0.44
7 t var 488 Adjusted R-squared 5 tvar 0172 Adjusted R-squared
Akaik Akaik
- e info - e info
5.59 criteri 0.01 5.78 criteri 0.01
872 on 471 S.E. of regression 234 on 3419 S.E. of regression
Schw Schw
- arz - arz
5.58 criteri 0.22 5.77 criteri 0.18
926 on 611 Sum squared resid 288 on 818 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
5.59 criter 2932 5.77 criter 3029
513 . .931 Log likelihood 875 . .056 Log likelihood
Durbi Durbi
n- n-
1.92 Wats 1.91 Wats
125 on 805. 420 on 823.
5 stat 9337 F-statistic 2 stat 4294 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: MEDIA_AND_ENTERTAINMENT has a
unit root Null Hypothesis: MATERIALS has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: O Lag Length: O (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
* stic * stic
29.2 Augmented Dickey- 29.2 Augmented Dickey-Fuller
0 501 Fuller test statistic 0 024 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level

*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(MEDIA_AND_ENTER
TAINMENT)

Dependent Variable:
D(MATERIALS)

Method: Least Squares

Method: Least Squares

Date: 11/17/20 Time:

Date: 11/17/20 Time:

10:30 10:29
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048

Included observations:

Included observations:
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1047 after adjustments

1047 after adjustments

Prob | Stati Std. Coeff Prob | Stati Std. Coeff
. stic Error icient Variable . stic Error | icient Variable
29.2 0.03 0.90 MEDIA_AND_ENTERTA 29.2 0.03 0.89
0 501 | 0872 301 INMENT(-1) 0 024 | 0737 | 761 MATERIALS(-1)
0.32 0.41
0.74 075 0.00 0.00 0.67 695 0.00 0.00
85 3 0895 0287 ] 68 5 0369 0154 C
Mea Mea
n n
depe - depe
2.90 nden 0.45 5.02 nden 0.44
E-05 t var 0164 R-squared E-06 tvar 9357 R-squared
S.D. S.D.
0.03 depe depe
901 nden 0.44 0.01 nden 0.44
6 tvar 9638 Adjusted R-squared 606 tvar 883 Adjusted R-squared
Akaik Akaik
- e info - e info
4.24 criteri 0.02 6.01 criteri 0.01
496 on 8945 S.E. of regression 882 on 1923 S.E. of regression
Schw Schw
- arz - arz
4.23 criteri 0.87 6.00 criteri 0.14
549 on 5492 Sum squared resid 936 on 855 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
4.24 criter 2224 6.01 criter 3152
137 . .234 Log likelihood 523 . .853 Log likelihood
Durbi Durbi
n- n-
1.96 Wats 1.91 Wats
573 on 855. 710 on 852.
8 stat 5665 F-statistic 3 stat 7822 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: REAL_ESTATE_MGMTAND_DEV_T has Null Hypothesis:

a unit root PHARMA _BIOTECH_AND_LIFE_SCIENCE has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 Lag Length: 0 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
x stic x stic
28.1 Augmented Dickey- 317 Augmented Dickey-Fuller
0 715 Fuller test statistic 0 656 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level

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

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

Augmented Dickey-

Augmented Dickey-Fuller
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Fuller Test Equation

Test Equation

Dependent Variable:
D(REAL_ESTATE_MG
MTAND_DEV_T)

Dependent Variable:
D(PHARMA__BIOTECH
AND_LIFE_SCIENCE)

Method: Least Squares

Method: Least Squares

Date: 11/17/20 Time:

Date: 11/17/20 Time:

10:32 10:31
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048

Included observations:
1047 after adjustments

Included observations:
1047 after adjustments

-

t-

Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
28.1 0.03 0.86 REAL_ESTATE_MGMT 317 0.03 0.98 PHARMA__BIOTECH_A
0 715 0604 217 AND_DEV_T(-1) 0 656 0949 311 ND_LIFE_SCIENCE(-1)
1.01 0.90
0.31 198 0.00 0.00 0.36 941 0.00 0.00
18 7 0416 | 0421 C 33 9 0511 | 0464 C
Mea Mea
n n
- depe depe
5.98 nden 0.43 8.48 nden 0.49
E-06 tvar 1643 R-squared E-06 tvar 125 R-squared
S.D. S.D.
depe 0.02 depe
0.01 nden 0.43 314 nden 0.49
783 t var 1099 Adjusted R-squared 3 tvar 0763 Adjusted R-squared
Akaik Akaik
- e info - e info
577 criteri 0.01 5.36 criteri 0.01
804 on 3448 S.E. of regression 719 on 6515 S.E. of regression
Schw Schw
- arz - arz
5.76 criteri 0.18 5.35 criteri 0.28
858 on 8992 Sum squared resid 773 on 5017 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
5.77 criter 3026 5.36 criter 2811
445 . .804 Log likelihood 361 . 726 Log likelihood
Durbi Durbi
n- n-
1.91 Wats 1.98 Wats
397 on 793. 974 on 1009
7 stat 6337 F-statistic 9 stat .055 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: TASI has a unit root Null Hypothesis: RETAILING has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 Lag Length: 0 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
t- t-
Prob | Stati Prob | Stati
* stic x stic
27.8 Augmented Dickey- 26.3 Augmented Dickey-Fuller
0 579 Fuller test statistic 0 754 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
- 5% - 5%
2.86 level 2.86 level
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409 409
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(TASI) D(RETAILING)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
10:34 10:33
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
27.8 0.03 0.85 26.3 0.03 0.79
0 579 0533 059 TASI(-1) 0 754 0233 74 RETAILING(-1)
0.21
0.82 521 0.00 7.22 0.75 | 0.30 0.00 0.00
96 8 0335 E-05 C 68 977 0422 | 0131 C
Mea Mea
n n
- depe - depe
7.46 nden 0.42 1.34 nden 0.39
E-06 tvar 6158 R-squared E-05 tvar 9654 R-squared
S.D. S.D.
0.01 depe 0.01 depe
432 nden 0.42 761 nden 0.39
3 tvar 5609 Adjusted R-squared 5 tvar 9079 Adjusted R-squared
Akaik Akaik
- e info - e info
6.20 criteri 0.01 5.74 criteri 0.01
642 on 0855 S.E. of regression 754 on 3655 S.E. of regression
Schw Schw
- arz - arz
6.19 criteri 0.12 5.73 criteri 0.19
696 on 314 Sum squared resid 808 on 4844 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
6.20 criter | 3251 5.74 criter | 3010
283 . .061 Log likelihood 395 . .838 Log likelihood
Durbi Durbi
n- n-
1.90 Wats 1.96 Wats
232 on 776. 763 on 695.
6 stat 0599 F-statistic 8 stat 662 F-statistic
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: TELECOMMUNICATION_SERVICES has
Null Hypothesis: TRANSPORTATION has a unit root a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 Lag Length: 0 (Automatic
(Automatic - based on - based on SIC,
SIC, maxlag=21) maxlag=21)
Prob t- Prob t-
* Stati N Stati
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stic stic
27.0 Augmented Dickey- 28.2 Augmented Dickey-Fuller
0 929 Fuller test statistic 0 665 test statistic
3.43 1% 3.43 1%
638 level Test critical values: 638 level Test critical values:
2.86 5% 2.86 5%
409 level 409 level
2.56 10% 2.56 10%
818 level 818 level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey- Augmented Dickey-Fuller
Fuller Test Equation Test Equation
Dependent Variable:
Dependent Variable: D(TELECOMMUNICATI
D(TRANSPORTATION) ON_SERVICES)
Method: Least Squares Method: Least Squares
Date: 11/17/20 Time: Date: 11/17/20 Time:
10:36 10:35
Sample (adjusted): 2 Sample (adjusted): 2
1048 1048
Included observations: Included observations:
1047 after adjustments 1047 after adjustments
t- t-
Prob | Stati Std. Coeff Prob | Stati Std. Coeff
stic Error icient Variable stic Error | icient Variable
27.0 0.03 0.83 28.2 0.03 0.86 TELECOMMUNICATION
0 929 0701 177 TRANSPORTATION(-1) 0 665 0616 54 SERVICES(-1)
0.60 0.12
0.54 629 0.00 0.00 0.90 407 0.00 5.11
45 3 0445 027 Cc 13 8 0411 E-05 C
Mea Mea
n n
depe - depe
3.39 nden 0.41 7.96 nden 0.43
E-05 tvar 26 R-squared E-06 tvar 3296 R-squared
S.D. S.D.
0.01 depe 0.01 depe
877 nden 0.41 767 nden 0.43
5 tvar 2038 Adjusted R-squared 8 tvar 2754 Adjusted R-squared
Akaik Akaik
- e info - e info
5.64 criteri 0.01 5.79 criteri 0.01
178 on 4396 S.E. of regression 803 on 3314 S.E. of regression
Schw Schw
- arz - arz
5.63 criteri 0.21 5.78 criteri 0.18
232 on 6581 Sum squared resid 857 on 5251 Sum squared resid
Hann Hann
an- an-
Quin Quin
- n - n
5.63 criter | 2955 5.79 criter | 3037
819 . 471 Log likelihood 444 . .27 Log likelihood
Durbi Durbi
n- n-
1.92 Wats 1.92 Wats
873 on 734. 485 on 798.
1 stat 0259 F-statistic 7 stat 9971 F-statistic
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Date: 10/28/20 Time: 12:32

Sample (adjusted): 3 1048

Included observations: 1046 after adjustments

[Trend assumption: Linear deterministic trend

Series: BANKS CAPITAL_GOODS CMMERCIAL_AND_PROFESSIONAL_SVC CONSUMER_DURABLES_AND_APPARLE

ICONSUMER_SERVICES DIVERSIFIED_FINANCIALS ENERGY FOOD_AND_BEVERAGES FOOD_AND_STAPLES_RETAILING
HEALTH_CARE_AND_EQUIPMENT_SVC INSURANCE MATERIALS MEDIA_AND_ENTERTAINMENT
PHARMA__BIOTECH_AND_LIFE_SCIENCE REAL_ESTATE_MGMTAND_DEV_T RETAILING TASI TELECOMMUNICATION_SERVICES
ITRANSPORTATION UTILITIES

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)
0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
NA NA 8643.084 0.445255 None
NA NA 8026.731 0.417349 At most 1
NA NA 7461.717 0.404476 At most 2
NA NA 6919.561 0.403084 At most 3
NA NA 6379.847 0.388375 At most 4
NA NA 5865.595 0.369283 At most 5
NA NA 5383.496 0.363996 At most 6
NA NA 4910.128 0.356054 At most 7
1.0000 334.9837 4449.741 0.354593 At most 8 *
0.0000 285.1425 3991.724 0.342464 At most 9 *
1.0000 239.2354 3553.182 0.336852 At most 10 *
1.0000 197.3709 3123.530 0.335708 At most 11 *
1.0000 159.5297 2695.680 0.318982 At most 12 *
1.0000 125.6154 2293.842 0.305388 At most 13 *
1.0000 95.75366 1912.678 0.287594 At most 14 *
1.0000 69.81889 1557.972 0.279033 At most 15 *
1.0000 47.85613 1215.760 0.267926 At most 16 *
0.0001 29.79707 889.5411 0.258365 At most 17 *
0.0001 15.49471 576.8942 0.255528 At most 18 *
0.0000 3.841466 268.2405 0.226202 At most 19 *
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue
0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
NA NA 616.3530 0.445255 None
NA NA 565.0148 0.417349 At most 1
NA NA 542.1556 0.404476 At most 2
NA NA 539.7143 0.403084 At most 3
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NA NA 514.2513 0.388375 At most 4
NA NA 482.0991 0.369283 At most 5
NA NA 473.3682 0.363996 At most 6
NA NA 460.3869 0.356054 At most 7
0.0001 76.57843 458.0170 0.354593 At most 8 *
0.0001 70.53513 438.5420 0.342464 At most 9 *
0.0001 64.50472 429.6521 0.336852 At most 10 *
0.0000 58.43354 427.8497 0.335708 At most 11 *
0.0001 52.36261 401.8380 0.318982 At most 12 *
0.0001 46.23142 381.1647 0.305388 At most 13 *
0.0001 40.07757 354.7057 0.287594 At most 14 *
0.0001 33.87687 342.2117 0.279033 At most 15 *
0.0001 27.58434 326.2193 0.267926 At most 16 *
0.0001 21.13162 312.6469 0.258365 At most 17 *
0.0001 14.26460 308.6537 0.255528 At most 18 *
0.0000 3.841466 268.2405 0.226202 At most 19 *
*MacKinnon-Haug-Michelis (1999) p-values
Wigal ALY G BLgydl (S 13 43y el
Cointegrating Eq: CointEgql Error Correction: D(TASI)
TASI(-1) 1.000000 CointEq1l 0.034570
(0.03095)
BANKS(-1) -0.703998 [1.11710]
(0.08929)
[-7.88449] D(TASI(-1)) -2.191468
(0.54445)
CAPITALT\GOODS( 0.292675 [-4.02509]
(0.07615)
[ 3.84332] D(BANKS(-1)) 0.676048
(0.21494)
CMMERCIAL_AND 0.242634 [ 3.14525]
(0.06117)
[ 3.96638] D(CAPLT,AJ-\TGOOD 0.039224
(0.03927)
CAJQINrS‘}J'\fEFi_?HE -0.046497 [ 0.99889]
(0.07107)
[-0.65422] D(CMMERCIAL_A 0.007491
(0.02744)
CONSUMER_SER 0.668151 [ 0.27301]
(0.06551)
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[ 10.2000] D(CONSUMER_D 0.019637

(0.03302)

DIVERSIFIED_FIN -0.48145 [0.59474]
(0.07160)

[-6.72433] D(Cg'){ggl\ﬁﬂlEqFf\_SE -0.000164

(0.03110)

ENERGY(-1) -0.554569 [-0.00527]
(0.06193)

[-8.95437] D(Elﬂ\{llfﬁﬂlﬂlEdD\TFl -0.002671

(0.03159)

FOOD_AND_BEVE -0.170193 [-0.08455]
(0.06360)

[-2.67605] D(ENERGY(-1)) -0.035533

(0.02838)

FOOD_AND_STAP -0.411891 [-1.25205]
(0.05415)

[-7.60612] D(FOOD_AND_BE 0.172535

(0.03888)

HEALTH_CARE_A 0.464891 [ 4.43799]
(0.07066)

[ 6.57886] D(FOOD_AND_ST -0.005986

(0.02528)

INSURANCE(-1) -0.681038 [-0.23675]
(0.07172)

[-9.49532] D(HEALTH_CARE -0.003729

(0.03471)

MATERIALS(-1) 0.231645 [-0.10741]
(0.11399)

[ 2.03214] D(INSURANCE(-1)) 0.132845

(0.03820)

VEDIA AND ENT | 010442 (347754
(0.02531)

[-7.68289] D(MATERIALS(-1)) 0.412883

(0.15242)

PHARMA__BIOTE 1.000107 [ 2.70884]
(0.05320)

[ 18.7992] D(MEDIA_AND_EN 0.007958

(0.01243)

REAL_ESTATE_M -0.619958 [ 0.64012]
(0.06699)

[-9.25461] D(PHARMA__BIOT -0.064979

ol AN L are o
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(0.02703)
RETAILING(-1) -0.081262 [-2.40398]
(0.06324)
[-1.28488] D(EE/iL_EfT'f:_TE_ 0.170931
(0.05533)
TELECOMMUNICA 0.276838 [ 3.08935]
(0.06554)
[ 4.22384] D(RETAILING(-1)) 0.113620
(0.03686)
TRANSPORTATIO -0.356693 [ 3.08227]
(0.08073)
[-4.41811] D(TELECOMMUNI 0.103568
(0.04264)
UTILITIES(-1) 0.080898 [ 2.42882]
(0.04697)
[ 1.72237] D(TRA(;\‘NS('_DS)RTAT' 0.064735
(0.03592)
C -0.000481 [ 1.80220]
D(UTILITIES(-1)) 0.006155
R-squared 0.196716 (0.02482)
Adj. R-squared 0.180243 [0.24798]
Sum sq. resids 0.164653
S.E. equation 0.012680 C 7.32E-05
F-statistic 11.94133 (0.00039)
Log likelihood 3095.515 [0.18670]
Akaike AIC -5.876702 Determinant resid covariance (dof adj.)
Schwarz SC -5.772534 Determinant resid covariance
Mean dependent 8.62E-05 Log likelihood
S.D. dependent 0.014005 Akaike information criterion

Schwarz criterion

Number of coefficients
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