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Saudi stock market indices and the Covid-19 pandemic in light of the Kingdom's Vision 2030
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Abstract:

This study examines the indicators of the Saudi stock market sectors from different angles. On the one hand, it examines
the extent to which they are affected by the Covid-19 pandemic that ravaged the economies of most countries of the world. On the
other hand, it examines degree of stability of the returns of the indicators of that market, and consequently the level of efficiency of
pricing the securities in itIn addition, the study tends to identify the sectors oriented to the movement of the main index of the
market. Several statistical tests were conducted in order to achieve these goals.A test of the difference between the average returns
of indicators after and before the pandemic (Paired Sample Test) was conducted., Random walk test (Runs Test) of closing values of
those indicators was also conducted.Moreover,the test of Unit root (Augmented Dicky Fuller) for the time series representing the
returns of those indicators was also conducted. Finally, a regression model in a Seemingly Unrelated Regression method between
the returns of the main index as a dependentvariable and the returns of the sub-indices of the market as independent variables was
developed. The study resulted in that, the returns of the Saudi market indices were not negatively affected by the Covid-19
pandemic, the market is not inefficient at the weak level, and a number of leading sectors for the main index were identified, while it
was not proven that the energy sector is the most influential, which this is in line with the Kingdom’s vision 2030.
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TASI = -0.000103+ 0.063235)*Energy + 0.213870*Materials + 0.010547* Capital Goods
0.005382*Transportation + (0.009122*Consumer Services + 0.005398*Media and Entertainment +
0.020153*Retailing + 0.014218*Food and Staples Retailing + (0.048016*food and Beverages +
0.020704*Health Care And Equipment SVC + (0.003293*Pharma, Biotech and Life Science +
0.393237*Banks + 0.005486*Diversified Financials + 0.029923*Insurance + (.055846%
Telecommunication Services + (0.020667* Utilities +0.059005*Real Estate Mgmtand Dev't
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Paired Samples Test

Aulydl 355 5

Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 Energy a - Energy b -.0003177 .01728480 |.00079984 | -.0018894 |(.00125407 -.397 466 691
Pair 2 Materials a - Materials b .00129363 .01729410 |.00080028 | -.0002790 |.00286623 1.616 466 107
[ [ - Capital
Pair 3 gigzil f‘ codsa-Capital | 193097 | 02052419 |.00094975 | 00007366 | 00380629 2.043 466 042
Pair 4 Cmmercial and
Professional SVC a - 00019970 01798698 |.00083234 | -.0014359 |.00183530 240 466 810
Cmmercial and : : : - : : ’
Professional SVC b
Pair 5 Transportation a -
Transportation b .00097782 .01986056 |.00091904 | -.0008282 |.00278379 1.064 466 .288
Pair 6 Consumer Durables and
Apparle a - Consumer .00253075 .02052739 |.00094989 |.00066415 |.00439736 2.664 466 .008
Durables and Apparle b
Pair 7 Consumer Services a -
Consumer Senvices b .00105250 .02071761 |.00095870 | -.0008314 |.00293640 1.098 466 273
Pair 8 Media and Entertainment
a - Media and .00168328 .03636776 |.00168290 | -.0016237 |.00499029 1.000 466 318
Entertainment b
Pair 9 Retailing a - Retailing b .00037031 .01739242 |.00080483 | -.0012112 |.00195184 .460 466 .646
Pair 10  Food and Staples
Retailing a - Food and .00088116 .02205723 |.00102069 | -.0011246 |.00288688 .863 466 .388
Staples Retailing b
Pair 11 food and Beverages a- | 4676 01932996 |.00089448 | -.0007960 |.00271949 1.075 466 283
food and Beverages b : : : - : : :
Pair 12 Health Care And
Equipment SVC a - Health
Care And Equipment SVC .00221863 .01817347 |.00084097 |.00056607 |.00387119 2.638 466 .009
b
Pair 13 Pharma, Biotech and Life
Science a - Pharma,
Biotech and Life Science .00165706 .02363001 |.00109347 | -.0004917 |.00380580 1.515 466 1130
b
Pair 14 Banks a - Banks b .00041059 .01756276 |.00081271 | -.0011864 |.00200761 .505 466 614
Pair 15  Diversified Financials a -
Diversified Financials b .00252643 .02111111 |.00097691 |.00060674 |.00444612 2.586 466 .010
Pair 16  Insurance a - Insurance b |.00125095 .01951028 |.00090283 | -.0005232 |.00302506 1.386 466 167
Pair 17  Software and Services a -
Software and Services b .00323455 .02668512 |.00221608 | -.0011457 |.00761479 1.460 144 147
Pair 18  Telecommunication
Services a -
Telecommunication -.0001686 .01842107 |.00085243 | -.0018436 |.00150651 -.198 466 .843
Services b
Pair 19  Utilities a - Utilities b .00075788 .02135643 |.00098826 [.00118411 |.00269987 .767 466 444
Pair20 REITsa-REITsb .00088283 .01014088 |.00046926 | -.0000393 |(.00180497 1.881 466 .061
Pair 21  Real Estate Mgmtand
DeV't a - Real Estate .00126815 .01909783 |.00088374 | -.0004685 |.00300477 1.435 466 152
Mgmtand Dev't b
Pair22 TASla-TASIb .00070377 .01496652 |.00069257 | -.0006572 |.00206471 1.016 466 .310
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Runs Test
a. Asymp. Sig. 78 Number Total Ca$:2t>= Ce_:_seesst < Test
Median (2-tailed)? of Runs Cases Value®
Value Value
0 -28.835- 30 943 472 471 8247 TASI
0 -28.965- 28 943 472 471 5036 Energy
0 -28.835- 30 943 472 471 5504 Materials
0 -29.291- 23 943 472 471 4149 Capital Goods
0 -27.401- 52 943 472 471 4264 Cmmercial and
’ Professional SVC
0 -29.356- 22 943 472 471 4067 Transportation
Consumer
0 -29.812- 15 943 472 471 3745 Durables and
Apparle
0 -29.291- 23 943 472 471 3657 Consumer
Services
0 -27.923- 44 943 472 471 10188 Media and
Entertainment
0 -28.705- 32 943 472 471 7308 Retailing
0 -29.096- 26 943 472 471 6769 | Foodand Staples
Retailing
0 -29.943- 13 943 472 471 4664 food and
Beverages
Health Care And
0 -30.464- 5 943 472 471 4250 Equipment SVC
0 -29.291- 23 043 474 469 3997 Pharma, Biotech
and Life Science
0 -30.008- 12 943 472 471 7462 Banks
0 -29.812- 15 943 472 471 3639 Diversified
Financials
0 -29.552- 19 943 472 471 4451 Insurance
0 -24.698- 2 613 307 306 7989 Software and
Services
0 -28.835- 30 043 472 471 6350 | |elecommunication
Services
0 -28.379- 37 943 472 471 4373 Utilities
0 -30.073- 11 943 472 471 3927 REITs
0 -28.770- 31 943 472 471 3227.76 Real Estate
Mgmtand Dev't

SPSS ey aluials ! slae] (et yiaa
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Null Hypothesis: ENERGY has a unit root

Null Hypothesis: TASI has a unit root

Exogenous: Constant, Linear Trend

Exogenous: Constant, Linear Trend

Lag Length: 4 (Automatic - based on SIC, maxlag=18)

Lag Length: 4 (Automatic - based on SIC, maxlag=18)

t- t-
Prob. | stat Prob. | stati
stic stic
0.000 9.51 Augmented Dickey-Fuller test statistic 0.000 8.74 | Augmented Dickey-Fuller test statistic
0 0
7955 6815
- o, - o,
3.97 |;v/§| Test critical values: 3.97 |;v/§| Test critical values:
3245 3245
- 0, - 0,
341 I:v/;l 341 I:v/;l
7239 7239
- o, - o,
313 10% 313 10%
101 101
*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(ENERGY) Dependent Variable: D(TASI)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: 13:49 Date: 12/01/21 Time: 13:42
Sample (adjusted): 5/02/2019 10/12/2021 Sample (adjusted): 5/02/2019 10/12/2021
Included observations: 607 after adjustments Included observations: 607 after adjustments
t- - t- -
Prob. Stati Std. | Coeffici Variable Prob. Stati Std. | Coeffici Variable
. Error ent . Error ent
stic stic
0| 951 | %9 | 09318 ENERGY(-1) 0| 874 | %% | 07404 TASI(-1)
7955 04 6815 71
02801 108 | %92 | 0.0935 D(ENERGY(-1)) 00251 223 | %975 | 0.1704 D(TASI(-1))
0292 86 3146 32
O'Ooé 3.13 0'882 0.2320 D(ENERGY(-2)) 0'00(1) 3.91 0'822 0.2621 D(TASI(-2))
57 58 0443 25
o.oog 3.06 O'ggz 0.1761 D(ENERGY(-3)) o.oo; 3.14 0'?%‘ 0.1704 D(TASI(-3))
1393 24 5214 05
0 4.69 Oggg 0.1882 D(ENERGY(-4)) 0 4.88 Oggg 0.1955 D(TASI(-4))
9193 72 5976 59
0.621 0.49 0.000 | 0.0004 0.234 N 0.000 .
C 1.18 0.0010 C
3 | 4304 899 44 5 9975 916 9
0.962 ~ | 2.53E- | -1.18E- 0.084 1.72 | 2.61E- 4.51E-
g 0.04 06 07 #VALUE! 8 | 6082 06 06 #VALUE!
6675
) Mean 0.5408 ) Mean 0.4881
8'86&; dependent var gy | Rrsquared 5'82&; dependent var 29 | Resquared
0.016 S.D. 0.5362 . 0.015 S.D. 0.4830 .
056 | dependent var g7 | Adiusted R-squared 389 | dependent var 03 | Adiusted R-squared

Null Hypothesis: CAPITAL_GOODS has a unit root

Null Hypothesis: MATERIALS has a unit root

Exogenous: Constant, Linear Trend

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=18)

Lag Length: 0 (Automatic - based on SIC, maxlag=18)

t- t-
Prob. | stat Prob. | stati
stic stic
0'800 22.0 | Augmented Dickey-Fuller test statistic 0'800 23.0 | Augmented Dickey-Fuller test statistic
1851 3074
- o - 0,
3.97 |;v/§| Test critical values: 3.97 |;v/§| Test critical values:
3145 3145
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- o - o
341 Igv/gl 341 Igv/gl
719 719

- 0 - 0
3.13 1o 3.13 1o
0982 0982

*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(CAPITAL_GOODS)

Dependent Variable: D(MATERIALS)

Method: Least Squares

Method: Least Squares

Date: 12/01/21 Time: 13:52

Date: 12/01/21 Time: 13:51

Sample (adjusted): 4/28/2019 10/12/2021

Sample (adjusted): 4/28/2019 10/12/2021

Included observations: 611 after adjustments

Included observations: 611 after adjustments

t- - t- -
Prob. Stati Std. | Coeffici Variable Prob. Stati Std. | Coeffici Variable
. Error ent . Error ent
stic stic
0 22.0 Oggg 0 887?: CAPITAL_GOODS(-1) 0 23.0 Oggg 0.9317 MATERIALS(-1)
1851 ) 3074 7
0.762 0.30 0.001 0.0003 0.186 ) 0.001 .
C 1.32 0.0014 C
5 | 2302 283 88 3 3114 06 02
0.457 0.74 0.000 | 0.0000 0.032 2.14 0.000 | 0.0000
1| 4024 | 00364 | 0271 #VALUE! 6| 1503 | 00301 | 0644 #VALUE!
Me Me
an an
0.000 0.4436 0.000 0.4659
00202 depen 4 R-squared 00261 depen o5 R-squared
dent dent
var var
S.D. S.D.
0.021 depen 4.42E- . 0.017 depen 4.64E- .
204 dent 01 Adjusted R-squared 843 dent 01 Adjusted R-squared
var var
Aka Aka
- ike - ike
5.447 info 0'31258 S.E. of regression 5.833 info O'%1130 S.E. of regression
386 criterio 482 criterio
n n
) Sch ) Sch
5.425 warz 0.1525 Sum squared resid 5.811 warz 0.1037 Sum squared resid
criterio 92 criterio 18
708 804
n n
- Hannan- 1667.1 - - Hannan- 1785.1 -
5.44E Quinn criter. 76 Log likelihood 5.83E Quinn criter. 29 Log likelihood
+00 +00
1.993 Durbin- 24240 F-statistic 1.991 Durbin- 265.20 F-statistic
934 | Watson stat 85 498 | Watson stat 8

Prob(F-statistic)

Null Hypothesis:
CMMERCIAL_AND_PROFESSIONAL_SVC has a unit
root

Null Hypothesis: TRANSPORTATION has a unit root

Exogenous: Constant, Linear Trend

Exogenous: Constant, Lag Length: 0 (Automatic -
Linear Trend based on SIC, maxlag=18)
Lag Length: 4 (Automatic -
based on SIC, maxlag=18)
t_
Prob. | stati
stic
Prob. -
* Stati
stic
0.000 N Augmented Dickey-Fuller
0 23.1 test statistic
4536
H 0,
0'800 8.77 Augmetr;tsetdstDalt(i:sliieg-Fuller 3.97 |;v/§| Test critical values:
9896 3145
0, 0,
3.97 |;v/§| Test critical values: 3.41 |§v/§|
3245 719
_ 5% - 10%
3.41 level 3.13 level
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7239 0982
- 0,

313 IL?/;‘;

101

*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(CMMERCIAL_AND_PROFESSIONAL_SVC)

Dependent Variable: D(TRANSPORTATION)

Method: Least Squares

Method: Least Squares

Date: 12/01/21 Time: 13:59

Date: 12/01/21 Time: 14:03

Sample (adjusted): 4/28/2019 10/12/2021

Sample (adjusted): Included observations: 611
5/02/2019 10/12/2021 after adjustments
Included observations: 607
after adjustments
t- -
Prob. Stati Std. Coeffici Variable
. Error ent
stic
t- -
Prob. Stati Std. Coeffici Variable
. Error ent
stic
- 0.040 - | CMMERCIAL_AND_PROF
0| 23.1 0.9363 = hy
4536 455 56 ESSIONAL_SVC(-1)
0 8.77 022421 0.7412 TRANSPORTATION(-1) 0'781 0.26 Ogg; 0.0002 C
9896 16 9856 83
0.087 | 0.075 . | D(TRANSPORTATION(- 0.586 | 0.54 | 0.000 | 0.0000
1.70 0.1294 #VALUE!
8 0638 741 89 1)) 4 | 4362 | 00296 0161
0.00; 3.11 Oggg 02033 D(TRANSPZ(?)RTATION(-
5287 83
0.00(1) 387 Oggg 0.2058 D(TRANSP?S)RTATION(-
8172 63
Me
- - an
0 5.08 4.01(I)52- -2.04(I)E1- D(TRANSPAS)RTATION(- 0.000 depen 4.68(I)E1- R-squared
5389 0329 dent
var
S.D.
0.795 0.25 0.001 0.0003 0.017 depen | 0.4666 .
4 9415 | 237 21 C 694 dent 47 Adjusted R-squared
var
Aka
- ike
0.782 0.27 0.000 | 0.0000 . 0.0129 .
1 6708 | 00349 00967 #VALUE! 5.854 |_nfo_ 29 S.E. of regression
811 criterio
n
5.83E _Sc_hwarz 0.1015 Sum squared resid
criterion 29
+00
. Hannan- 1791.6 .
5.846 Quinn criter. 45 Log likelihood
379
0.000 | R-squared 1é%35 F-statistic
0176
04%250 Adjusted R-squared Prob(F-statistic)
S.E. of regression
) Sch
5.490 warz 0.1362 Sum squared resid
criterio 35
122
n
) Han
nan- 1688.6 I
5.521 Quinn 82 Log likelihood
181 -
criter.
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Dur
1.998 bin- 86.844 F-statistic
367 Watso 14
n stat
0 Prob(F-statistic)
. Null Hypothesis:
Null Hypothesis:
CONSUMER_DURABLES
CONSUMER_SERVICES “AND_APPARLE has a
has a unit root .
unit root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 0 (Automatic - Lag Length: 0 (Automatic -
based on SIC, maxlag=18) based on SIC, maxlag=18)
Prob. Prob.
0'800 Augmented Dickey-Fuller test statistic 0'800 Augmented Dickey-Fuller test statistic
3.97 | Test critical values: 3.97 | Testcritical values:
3145 3145
3.41 3.41
719 719
3.13 3.13
0982 0982
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey-Fuller Augmented Dickey-Fuller
Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(CONSUMER_SERVICE D(CONSUMER_DURABL
S) ES AND_APPARLE)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: Date: 12/01/21 Time:
14:05 14:04
Sample (adjusted): Sample (adjusted):
4/28/2019 10/12/2021 4/28/2019 10/12/2021
Included observations: 611 Included observations: 611
after adjustments after adjustments
t- - t- -
Prob. Stati Std. | Coeffici Variable Prob. Stati Std. | Coeffici Variable
. Error ent . Error ent
stic stic
0.00E | CONSUMER_SERVICES(- 0.00E - | CONSUMER_DURABLES
+00 0.040474 0.9352 1) +00 0.040484 0.9615 “AND_APPARLE(-1)
06 93
07121 0.001254 0.0004 | C 09241 5 001308 0.0001 | C
3 2
63 25
0'3;14 #VALUE! 0.220 #VALUE!
Me Me
an - an
%?8? depen 0'1375 R-squared 0.000 depen O'ﬁ? 3 R-squared
dent 0359 dent
var var
S.D. S.D.
0.021 depen | 0.4658 . : 0.022 depen | 0.4796 . ;
176 dent 08 Adjusted R-squared 375 dent 08 Adjusted R-squared
var var
Aka Aka
- ike - ike
5.494 info 0'071754 S.E. of regression 5.410 info 0'31161 S.E. of regression
018 criterio 024 criterio
n n
) Sch ) Sch
5472 warz 0.1456 Sum squared resid 5.388 warz 0.1584 Sum squared resid
criterio 4 criterio 01
34 346
n n
- Han ) Han
nan- 1681.4 I nan- 1655.7 I
5.485 Quinn 23 Log likelihood 5.401 Quinn 62 Log likelihood
586 . 593 .
criter. criter.
1.993 - 1.998 -
044 F-statistic 471 F-statistic
‘ 0 ‘ Prob(F-statistic) ‘ 0 ‘ Prob(F-statistic)
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Null Hypothesis:
RETAILING has a unit root

Null Hypothesis:
MEDIA_AND_ENTERTAIN
MENT has a unit root

Exogenous: Constant,
Linear Trend

Exogenous: Constant,
Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=18)

Lag Length: 0 (Automatic - based on SIC, maxlag=18)

Prob. Prob.
0.000 24.2 | Augmented Dickey-Fuller test statistic 0.000 23.5 | Augmented Dickey-Fuller test statistic
0 0
7744 3191
Test critical values: Test critical values:
- o, - o,
3.13 10% 3.13 IL?/;‘;
0982 eve 0982
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey-Fuller Augmented Dickey-Fuller
Test Equation Test Equation
. . Dependent Variable:
Deg?g‘é?}f\l}_/ﬁ\;g;"e' D(MEDIA_AND_ENTERTA
INMENT)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: Date: 12/01/21 Time:
14:09 14:08
Sample (adjusted): Sample (adjusted):
4/28/2019 10/12/2021 4/28/2019 10/12/2021
Included observations: 611 Included observations: 611
after adjustments after adjustments
Prob. Std. Error Coeffici Variable Prob. Std. Error Coeffici Variable
ent ent
0 RETAILING(-1) 0 MEDIA_AND_ENTERTAINMENT(-1)
C C
0.296 1.04 0.000 | 0.0000 0.368 0.89 0.000 0.0000
! !
6 | 4678 | 00309 | 0322 #VALUE! 6 | 9759 | 00556 | 05 #VALUE!
Me Me
- an - an
0.000 depen 0'2222 R-squared 0.000 depen 0'17266 R-squared
0168 dent 0402 dent
var var
S.D. S.D.
0.018 depen | 0.4905 . : 0.033 depen | 0.4749 . ;
838 dent 61 Adjusted R-squared 434 dent 31 Adjusted R-squared
var var
5.775 S.E. of regression 4.597 S.E. of regression
476 826
) Sch ) Sch
warz 0.1099 . warz 0.3568 )
5.753 criterio 12 Sum squared resid 4,576 criterio 55 Sum squared resid
798 148
n n
B Han B Han
5.767 nan- | 1767.4 Log likelihood 4.589 nan- | 1407.6 Log likelihood
Quinn 08 Quinn 36
044 . 394 .
criter. criter.
Dur Dur
1.999 bin- 294.69 F-statisti 1.996 bin- 276.87 F-statistic
798 Watso | 74 statistic 655 Watso | 58
n stat n stat
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: Null Hypothesis:
FOOD_AND_BEVERAGE FOOD_AND_STAPLES R
S has a unit root ETAILING has a unit root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=18) Lag Length: 1 (Automatic - based on SIC, maxlag=18)
t- t-
Prob. | stati Prob. | grati
stic stic
0.000 | é - Augmented Dickey-Fuller | 0.000 | s; ’ Augmented Dickey-Fuller
0 5872 test statistic 0 8055 test statistic

1%

Test critical values:

1%

Test critical values:
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3.97 level 3.97 level
317 317
- o, - 0,
& &
7203 7203
- o, - o,
o o
0989 0989
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey-Fuller Augmented Dickey-Fuller
Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(FOOD_AND_BEVERAG D(FOOD_AND_STAPLES
ES) _RETAILING)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: Date: 12/01/21 Time:
14:13 14:12
Sample (adjusted): Sample (adjusted):
4/29/2019 10/12/2021 4/29/2019 10/12/2021
Included observations: 610 Included observations: 610
after adjustments after adjustments
Prob. Variable Prob. Variable
0 18.7 06%554 1.0258 FOOD_ANSC:B)EVERAGE 0 19.1 Oé%iS 1.0594 FOODEﬁ\_IXIIIIJ_I_SgﬁI:;_ES_R
5872 29 8055 11
0.003 2.90 0.040 0.1169 | D(FOOD_AND_BEVERAG | 0.001 3.15 0.040 0.1269 | D(FOOD_AND_STAPLES
9 089 331 97 ES(-1)) 7 1439 287 61 _RETAILING(-1))
0.766 0.29 0.001 0.0003 c 0.152 1.43 0.001 0.0018 c
1 7651 054 14 6 2225 268 16
0.986 0.01 0.000 5.21E- 0.380 p 0.000 -
#VALUE! 0.87 0.0000 #VALUE!
1 7473 | 00298 08 6 7496 00358 0314
Me Me
- an an
0.000 depen 0.4664 R-squared 0.000 depen 0.4787 R-squared
57 0138 42
02 dent dent
var var
S.D. S.D.
0.017 depen | 0.4638 . 0.021 depen | 0.4761 .
708 dent 16 Adjusted R-squared 502 dent 61 Adjusted R-squared
var var
Aka Aka
- ike - ike
5.846 info O.%1629 S.E. of regression 5.481 info O'%1255 S.E. of regression
398 criterio 394 criterio
n n
) Sch ) Sch
5.817 warz 0.1018 Sum squared resid 5.452 warz 0.1467 Sum squared resid
criterio 83 criterio 64
457 453
n n
5.835 | Log likelihood 5.470 | Log likelihood
14 136
Dur Dur
1.993 bin- 176.60 F-statistic 2.001 bin- 185.52 F-statistic
828 Watso 14 243 Watso 4
n stat n stat
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: Null Hypothesis:
PHARMA_BIOTECH_AND_LIFE_SCIENCE HEALTH_CARE_AND_EQUIPMENT_SVC has
has a unit root a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=18) Lag Length: 0 (Automatic - based on SIC, maxlag=18)
t- t-
Prob. | stati Prob. | stati
stic stic
0.000 ) Augmented Dickey-Fuller 0.000 ) Augmented Dickey-Fuller
0 23.1 test statistic 0 25.1 test statistic
0254 7304
- o, - o,
3.97 |e1/:|’ Test critical values: 3.97 |e1/:|’ Test critical values:
3145 3145
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- o - o
3.41 Ie?/e/tl, 3.41 Ie?/e/tl’
719 719

- 0 - 0
3.13 o 3.13 o

0982 0982

*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(PHARMA_BIOTECH_A
ND_LIFE_SCIENCE)

Dependent Variable:
D(HEALTH_CARE_AND_
EQUIPMENT_SVC)

Method: Least Squares

Method: Least Squares

Date: 12/01/21 Time: 14:18

Date: 12/01/21 Time: 14:16

Sample (adjusted): 4/28/2019 10/12/2021

Sample (adjusted): 4/28/2019 10/12/2021

Included observations: 611 after adjustments Included observations: 611 after adjustments
t- - t- -
Prob. Stati Std. Coeffici Variable Prob. Stati Std. Coeffici Variable
. Error ent . Error ent
stic stic
0 23.1 PHARMA_BIOTECH_AND_LIFE_SCIENCE(-1) 0 25.1 HEALTH_CARE_AND_EQUIPMENT_SVC(-1)
0254 7304
0.721 0.35 0.001 0.0005 c 0.868 0.16 0.001 0.0001 c
7 6321 557 55 7 5354 105 83
0.833 0.21 0.000 | 0.0000 0.282 1.07 0.000 0.0000
! !
6 | 0179 | 00441 | 00927 #VALUE! 9 | 4822 | 00313 | 0336 #VALUE!
Me Me
- an - an
0.000 depen O";%M R-squared 0.000 depen 0'541203 R-squared
0204 dent 0238 dent
var var
0.026 . 0.019 .
294 Adjusted R-squared 453 Adjusted R-squared
Aka Aka
- ike - ike
5.060 info 0'011992 S.E. of regression 5.747 info O'%1536 S.E. of regression
903 criterio 513 criterio
n n
) Sch ) Sch
5.039 warz 02245 Sum squared resid 5.725 warz 0.1130 Sum squared resid
criterio 85 criterio 29
225 835
n n
5.052 | Log likelihood 5.739 | Log likelihood
471 081
1.991 - 2.004 -
441 F-statistic 317 F-statistic
Prob(F-statistic) Prob(F-statistic)
l[\lol:)ltl Hypothesis: DIVERSIFIED_FINANCIALS has a unit Null Hypothesis: BANKS has a unit root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 4 (Automatic - Lag Length: 0 (Automatic -
based on SIC, maxlag=18) based on SIC, maxlag=18)
t- t-
Prob. | stati Prob. | giati
stic stic
0.000 . Augmented Dickey-Fuller 0.000 ) Augmented Dickey-Fuller
0 7.79 test statisti 0 21.8 test statisti
1471 est statistic 2847 est statistic
- o, - o,
3.97 |e1/:|’ Test critical values: 3.97 |e1/:|’ Test critical values:
3245 3145
- 0, - 0,
3.41 Ie?/e/tl’ 3.41 Ie?/e/tl’
7239 719
- o, - o,
3.13 IL?/;‘I’ 3.13 IL?/;‘I’
101 0982
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.

Augmented Dickey-Fuller Test Equation

Augmented Dickey-Fuller Test Equation
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Dependent Variable: D(DIVERSIFIED_FINANCIALS)

‘ Dependent Variable: D(BANKS)

Method: Least Squares

Method: Least Squares

Date: 12/01/21 Time:
14:21

Date: 12/01/21 Time:
14:19

Sample (adjusted):
5/02/2019 10/12/2021

Sample (adjusted):
4/28/2019 10/12/2021

Included observations: 607
after adjustments

Included observations: 611
after adjustments

t-

Prob. Stati | Variable Prob. Stati | Variable
stic stic
o | 779 | 2% | 06319 D'VERS'F'EET)F INANCIAL |5 | 218 004 | 08785 BANKS(-1)
1471 64 2847 19
0 | 433 | 907 | 03202 D(D'VER/?‘I'_ES'(E_E’)SF'NANC' 0970 | 181 | %98 | 00019 c
1438 06 3669 42
) 0.067 p D(DIVERSIFIED_FINANCI | 0.011 | 253 | 0.000 | 0.0000 .
0 | 5421 ‘555 | 03650 ALS(-2)) 5 | 5707 | 00304 | 0771 #VALUE!
1501 21
0 D(DIVERSIFIED_FINANCIALS(-3))
O.%OO 3.61 05(3:;0 0.1466 D(DIVERill_Ig(E_E‘))SFINANCI
5652 11
Me
0.921 : 0.001 - 0.000 an | 04393
' 1 0.09 :',’39 0.0001 C 6028 depen .66 R-squared
9107 33 dent
var
0.412 0.017 .
9 #VALUE! 565 Adjusted R-squared
5.816 S.E. of regression
315
5.794 Sum squared resid
637
0.000 R-squared 5.807 Log likelihood
0257 883
0.022 . 1.995 -
768 Adjusted R-squared 873 F-statistic
5.382 | S.E. of regression Prob(F-statistic)
847
) Sch
5.332 warz 0.1595 Sum squared resid
criterio 72
008
n
B Han
nan- 1640.6 I
5.363 Quinn 94 Log likelihood
067 .
criter.
Dur
2.002 bin- | 96.869 F-statistic
295 Watso 54
n stat
0 Prob(F-statistic)
Null Hypothesis: Null Hypothesis:
SOFTWARE_AND_SERVI INSURANCE has a unit
CES has a unit root root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 0 (Automatic - Lag Length: 1 (Automatic -
based on SIC, maxlag=18) based on SIC, maxlag=18)
t- t-
Prob. | stati Prob. | stati
stic stic
0.000 Augmented Dickey-Fuller 0.000 Augmented Dickey-Fuller
0 test statistic 0 test statistic
1% - 1% -
Test critical values: Test critical values:
level level
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
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Augmented Dickey-Fuller Augmented Dickey-Fuller
Test Equation Test Equation
Dependent Variable: . .
D(SOFTWARE_AND_SERVICES) Dependent Variable: D(INSURANCE)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: Date: 12/01/21 Time:
14:24 14:22
Sample (adjusted): Sample (adjusted):
4/28/2019 10/12/2021 4/29/2019 10/12/2021
Included observations: 611 Included observations: 610
after adjustments after adjustments
t- - t- -
Prob. Stati Std. Coeffici Variable Prob. Stati Std. Coeffici Variable
. Error ent . Error ent
stic stic
0 23.2 | SOFTWARE_AND_SERVICES(-1) 0 19.0 | INSURANCE(-1)
5365 7327
0.774 0.28 0.001 3.1
6 6441 C 9 3121 D(INSURANCE(-1))
0.164 1.39 0.744 0.32
!
6 | 1449 | #FVALUE! 1 | es32 | ©
0'364 #VALUE!
Me
- an
0.000 depen 0'27207 R-squared
0236 dent
var
S.D. a'\rfe
0.033 depen | 0.4689 . 0.000 0.4751
161 dent 81 Adjusted R-squared 00559 d:g:tn 34 R-squared
var
var
) A}tz S.D.
4.602 info 0.0241 S.E. of regression 0.018 depen | 0.4725 Adjusted R-squared
o 65 911 dent 36
952 criterio
var
n
) Sch ) ”f\eka
4581 ovarz 0'33?50 Sum squared resid 5.731 info 0'%1137 S.E. of regression
274 n 297 criterio
n
) Han ) Sch
nan- 1409.2 - warz 0.1143 .
4.594 Quinn 02 Log likelihood 5.702 criterio 11 Sum squared resid
52 . 357
criter. n
Dur B Han
1.990 bin- | 270.36 - nan- | 1752.0 -
975 Watso 76 F-statistic 5.732 Quinn 46 Log likelihood
n stat criter.
Dur
- 1.987 bin- | 182.86 -
0 Prob(F-statistic) 616 Watso 04 F-statistic
n stat
0 Prob(F-statistic)
Null Hypothesis: Null Hypothesis:
TELECOMMUNICATION _ TELECOMMUNICATION _
SERVICES has a unit root SERVICES has a unit root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 0 (Automatic - Lag Length: 0 (Automatic -
based on SIC, maxlag=18) based on SIC, maxlag=18)
Prob. Prob.
Augmented Dickey-Fuller test statistic Augmented Dickey-Fuller test statistic
- o, - o,
3.97 |;v/§| Test critical values: 3.97 |;v/§| Test critical values:
3145 3145
- 0, - 0,
3.41 |5v/°| 3.41 |5v/°|
719 eve 719 eve
- o, - o,
3.13 10v% 3.13 10v%
0982 eve 0982 eve
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*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Augmented Dickey-Fuller
Test Equation Test Equation
Dependent Variable: Dependent Variable:
D(TELECOMMUNICATIO D(TELECOMMUNICATIO
N_SERVICES) N_SERVICES)
Method: Least Squares Method: Least Squares
Date: 12/01/21 Time: 14:27 Date: 12/01/21 Time: 14:27
Sample (adjusted): Sample (adjusted):
4/28/2019 10/12/2021 4/28/2019 10/12/2021
Included observations: 611 Included observations: 611
after adjustments after adjustments
t- t-
Prob. Stati | Variable Prob. Stati | Variable
stic stic
0 TELECOMMUNICATION_SERVICES(-1) 0 TELECOMMUNICATION_SERVICES(-1)
0853 | 018 | %901 | 0.0002 c 0853 | 018 | %% | 0.0002 c
463 04 463 04
0.648 0.45 0.000 0.0000 0.648 0.45 0.000 0.0000
! !
6 | 5087 | 00313 | 0143 #VALUE! 6 | 5087 | 00313 | 0143 #VALUE!
Me Me
0.000 deanen 0.4665 R-squared 0.000 deanen 0.4665 R-squared
00609 P 29 q 00609 P 29 q
dent dent
var var
S.D. S.D.
0.018 depen | 0.4647 . 0.018 depen | 0.4647 .
669 dent 74 Adjusted R-squared 669 dent 74 Adjusted R-squared
var var
Aka Aka
- ike - ike
5.744 info 0.0136 S.E. of regression 5.744 info 0.0136 S.E. of regression
T 58 - 58
109 criterio 109 criterio
n n
) Sch ) Sch
5.722 warz 0.1134 Sum squared resid 5.722 warz 0.1134 Sum squared resid
criterio 14 criterio 14
431 431
n n
B Han B Han
nan- 1757.8 I nan- 1757.8 I
5.735 Quinn 25 Log likelihood 5.735 Quinn 25 Log likelihood
677 . 677 -
criter. criter.
Dur Dur
1.995 bin- | 265.85 F-statistic 1.995 bin- | 265.85 F-statistic
044 Watso 29 044 Watso 29
n stat n stat
0 Prob(F-statistic) 0 Prob(F-statistic)
Null Hypothesis: .
REAL_ESTATE_MGMTAN i Egg‘:ﬁt'sro ';E'TS
D_DEVT has a unit root
Exogenous: Constant, Exogenous: Constant,
Linear Trend Linear Trend
Lag Length: 1 (Automatic - Lag Length: 0 (Automatic -
based on SIC, maxlag=18) based on SIC, maxlag=18)
0.000 ) Augmented Dickey-Fuller 0.000 ) Augmented Dickey-Fuller
0 18.7 test statistic 0 23.7 test statistic
6018 842
- o, - o,
3.97 |;v/§| Test critical values: 3.97 |;v/§| Test critical values:
317 3145
- 0, - 0,
341 I:v/gl 341 I:v/gl
7203 719
3.13 3.13
0989 0982
*MacKinnon (1996) one- *MacKinnon (1996) one-
sided p-values. sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: . .
D(REAL_ESTATE_MGMT Depeg‘z;g}/g;'ab'e'
AND_DEVT)
Method: Least Squares Method: Least Squares
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Date: 12/01/21 Time: 14:30

Date: 12/01/21 Time: 14:29

Sample (adjusted): 4/29/2019 10/12/2021 Sample (adjusted): 4/28/2019 10/12/2021
Included observations: 610 after adjustments Included observations: 611 after adjustments
Prob. Variable Prob. Variable
0 18.7 Oggg 1.0067 REAL—EDSEAS\-/E.—(M;;MTAN 0 23.7 Og;‘g 0.9649 REITS(-1)
6018 07 — 842 89
0.000 3.32 0.040 0.1340 D(REAL_ESTATE_MGMT 0.590 0.53 0.000 0.0003 c
9 6842 279 02 AND_DEVT(-1)) 5 8348 649 49
0.563 - 0.001 p 0.820 0.22 0.000 0.0000
0.57 0.0006 C #VALUE!
8 7503 14 58 4 7103 | 00184 00417
0.422 0.80 0.000 | 0.0000
7| 2332 | 00323 | 0259 #VALUE!
Me
- an
0.000 depen 0'48;? R-squared
0174 dent
var
I\g(: S.D.
0.000 0.4538 0.011 depen | 0.4802 .
0015 dedpeenrl 24 R-squared 11 dent 73 Adjusted R-squared
var
var
S.D. ) A}tz
0.018 depen | 04511 Adjusted R-squared 6.811 info | 0-0080 S.E. of regression
915 dent 2 T 1
458 criterio
var
n
- Aitz _ Sch
5.691 info 0.0140 S.E. of regression 6.789 warz 0.0390 Sum squared resid
o 14 criterio 05
047 criterio 78 n
n
) Sch ) Han
warz 1.19E- . nan- | 2.08E+ -
5.662 criterio 01 Sum squared resid 6.803 Quinn 03 Log likelihood
107 027 .
n criter.
B Han Dur
nan- 1739.7 S 1.994 bin- 282.84 -
5.%;9 Quinn 69 Log likelihood 511 Watso 63 F-statistic
criter. n stat
Dur
1.988 bin- 167.84 - -
203 Watso 39 F-statistic 0 Prob(F-statistic)
n stat
0 | Prob(F-statistic)

EViews dyzmay plasiwl uwlyuldl sluel oo yiuae

el ‘L“g_sl}ﬂﬁ‘a_éd Ao A dd) danl>«68-45 o #2022 ke 01 daall (07 :d=ll Jles¥g JUWI laid| Axor




2030 4SLoll 23 Jls 3 Covid-19 Amilang Lusgaud| LI Byadl il a5

soaill oy Wslas Slsbas]:(4) oy Jsaz)!

| System: UNTITLED

Estimation Method: Seemingly Unrelated Regression

Date: 11/08/21 Time: 16:30

Sample: 4/25/2019 10/12/2021

Included observations: 612

Total system (balanced) observations 612

Linear estimation after one-step weighting matrix|

Prob. t-Statistic Std. Error Coefficient
0.0001 -4.041025 2.56E-05 -0.000103 C(1)
0.0000 18.54673 0.003410 0.063235 C(2)
0.0000 47.86983 0.004468 0.213870 C(3)
0.0009 3.347292 0.003151 0.010547 C(4)
0.1126 1.589136 0.003082 0.004898 C(5)
0.0972 1.660977 0.003240 0.005382 C(6)
0.2460 1.161170 0.002668 0.003099 C(7)
0.0056 2.783203 0.003277 0.009122 C(8)
0.0000 4.182549 0.001291 0.005398 C(9)
0.0000 6.890180 0.002925 0.020153 C(10)
0.0000 7.066495 0.002012 0.014218 C(11)
0.0000 16.53276 0.002904 0.048016 C(12)
0.0000 7.404021 0.002796 0.020704 C(13)
0.0270 2.216789 0.001485 0.003293 C(14)
0.0000 113.7352 0.003457 0.393237 C(15)
0.0201 2.331033 0.002354 0.005486 C(16)
0.0000 10.03853 0.002981 0.029923 C(17)
0.3591 0.917765 0.001256 0.001152 C(18)
0.0000 22.64244 0.002466 0.055846 C(19)
0.0000 10.81903 0.001910 0.020667 C(20)
0.1028 1.633924 0.004459 0.007286 C(21)
0.0000 18.31481 0.003222 0.059005 C(22)
3.84E-07 Determinant residual covariance

Equation TASI = C(1) + C(2)*Energy + C(3)*Materials + C(4)* Capital Goods + C(5)*Commercial and Professional SVC +
C(6)*Transportation + C(7)*Consumer Durables and Apparel + C(8)*Consumer Services + C(9)*Media and
Entertainment + C(10)*Retailing + C(11) *Food and Staples Retailing + C(12)*food and Beverages + C(13)*Health Care
And Equipment SVC + C(14)*Pharma, Biotech and Life Science + C(15)*Banks + C(16)*Diversified Financials +
C(17)*Insurance + C(18) Software and Services + C(19)* Telecommunication Services + C(20)*Utilities + C(21)*REITs

C(22)*Real Estate Mgmtand Dev't

Observations: 612

0.000429 Mean dependent var 0.997001 R-squared

0.011328 S.D. dependent var 0.996894 Adjusted R-squared

0.000235 Sum squared resid 0.000631 S.E. of regression
1.764428 Durbin-Watson stat
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