Appendix:
Table (1-a) OLS Regression model: Consumer Expenditure
	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	MCSI
	0.226212
	0.060304
	3.751199
	0.0002

	CONS_EXP(-1)
	1.000803
	0.000676
	1480.104
	0.0000

	
	
	
	
	

	R-squared
	0.999768
	
	

	
	
	
	
	

	
	
	
	
	



Table (1-b) Breusch-Godfrey Serial Correlation LM Test:
	F-statistic
	0.165751
	Prob. F(2,502)
	0.8473
	

	Obs*R-squared
	0.333923
	Prob. Chi-Square(2)
	0.8462
	

	
	
	
	
	
	

	
	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.
	

	MCSI
	0.003805
	0.061130
	0.062247
	0.9504
	

	CONS_EXP(-1)
	-6.78E-05
	0.000698
	-0.097139
	0.9227
	

	RESID(-1)
	0.000704
	0.091629
	0.007688
	0.9939
	

	RESID(-2)
	0.052729
	0.091680
	0.575136
	0.5655
	

	
	
	
	
	
	

	R-squared
	0.000597
	

	
	
	
	
	
	
	
	

	Table (1-c) Serial Correlation Test
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Autocorrelation
	Partial Correlation
	
	AC
	PAC
	Q-Stat
	Prob*
	

	.|.     |
	.|.     |
	1
	-0.000
	-0.000
	6.E-05
	0.994
	

	.|.     |
	.|.     |
	2
	0.013
	0.013
	0.0832
	0.959
	

	.|.     |
	.|.     |
	3
	0.011
	0.011
	0.1419
	0.986
	

	.|.     |
	.|.     |
	4
	0.005
	0.004
	0.1524
	0.997
	

	.|.     |
	.|.     |
	5
	0.005
	0.004
	0.1639
	0.999
	

	.|.     |
	.|.     |
	6
	0.027
	0.027
	0.5431
	0.997
	

	.|.     |
	.|.     |
	7
	-0.004
	-0.005
	0.5529
	0.999
	

	.|.     |
	.|.     |
	8
	-0.015
	-0.016
	0.6750
	1.000
	

	.|.     |
	.|.     |
	9
	0.023
	0.022
	0.9483
	1.000
	

	.|.     |
	.|.     |
	10
	-0.002
	-0.002
	0.9507
	1.000
	

	.|.     |
	.|.     |
	11
	-0.024
	-0.025
	1.2554
	1.000
	

	.|.     |
	.|.     |
	12
	-0.062
	-0.063
	3.2571
	0.993
	

	.|.     |
	.|.     |
	13
	0.031
	0.032
	3.7637
	0.993
	

	.|.     |
	.|.     |
	14
	-0.022
	-0.019
	4.0140
	0.995
	

	.|*     |
	.|*     |
	15
	0.094
	0.094
	8.6340
	0.896
	

	.|.     |
	.|.     |
	16
	0.002
	0.002
	8.6363
	0.928
	

	.|.     |
	.|.     |
	17
	-0.010
	-0.010
	8.6930
	0.949
	

	.|.     |
	.|.     |
	18
	0.018
	0.018
	8.8580
	0.963
	

	.|.     |
	.|.     |
	19
	0.010
	0.007
	8.9158
	0.975
	

	.|.     |
	.|.     |
	20
	-0.009
	-0.010
	8.9579
	0.983
	

	.|.     |
	.|.     |
	21
	-0.016
	-0.019
	9.0950
	0.988
	

	.|.     |
	.|.     |
	22
	-0.011
	-0.014
	9.1639
	0.992
	

	.|.     |
	.|.     |
	23
	-0.050
	-0.049
	10.477
	0.988
	

	.|.     |
	.|.     |
	24
	-0.042
	-0.049
	11.407
	0.986
	

	.|.     |
	.|.     |
	25
	0.035
	0.040
	12.061
	0.986
	

	.|.     |
	.|.     |
	26
	0.005
	0.010
	12.074
	0.991
	

	.|.     |
	.|.     |
	27
	-0.034
	-0.020
	12.686
	0.991
	

	.|.     |
	.|.     |
	28
	-0.032
	-0.040
	13.241
	0.992
	

	.|.     |
	.|.     |
	29
	-0.016
	-0.010
	13.385
	0.994
	

	.|.     |
	.|.     |
	30
	-0.049
	-0.052
	14.693
	0.991
	

	.|.     |
	.|.     |
	31
	0.006
	0.003
	14.711
	0.994
	

	.|.     |
	.|.     |
	32
	-0.004
	-0.001
	14.720
	0.996
	

	.|.     |
	.|.     |
	33
	-0.007
	-0.007
	14.748
	0.997
	

	.|.     |
	.|.     |
	34
	-0.003
	-0.008
	14.752
	0.998
	

	.|.     |
	.|.     |
	35
	0.006
	0.001
	14.775
	0.999
	

	.|.     |
	.|.     |
	36
	-0.011
	-0.006
	14.842
	0.999
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
Table (1-d) Heteroskedasticity Test: Breusch-Pagan-Godfr
	

	
	
	
	
	
	

	
	
	
	
	
	

	F-statistic
	2.641601
	Prob. F(2,503)
	0.0722
	

	Obs*R-squared
	5.259469
	Prob. Chi-Square(2)
	0.0721
	

	Scaled explained SS
	748.7906
	Prob. Chi-Square(2)
	0.0000
	

	
	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.
	

	
	
	
	
	
	

	C
	-4380.380
	17956.80
	-0.243940
	0.8074
	

	MCSI
	-32.23317
	203.2092
	-0.158621
	0.8740
	

	CONS_EXP(-1)
	1.572525
	0.684819
	2.296264
	0.0221
	

	R-squared
	0.010394
	Mean dependent var
	3525.013
	

	
	
	
	
	
	

	
	
Table (2-a) OLS Regression model
	
	
	

	
	
	
	
	
	
	

	
	Variable
	Coefficient
	Std. Error                   t-Statistic
	Prob
	.

	
	
	
	
	
	
	

	
	C
	3.799858
	0.146513
	25.93538
	0.0000
	

	
	X1
	0.153197
	0.001148
	133.4131
	0.0000
	

	
	X2
	0.135317
	0.001674
	80.84344
	0.0000
	

	
	X3
	0.150597
	0.000813
	185.1266
	0.0000
	

	
	X4
	0.145077
	0.001215
	119.4475
	0.0000
	

	
	X5
	0.143044
	0.000969
	147.5587
	0.0000
	

	
	DUM
	-0.071329
	0.026631
	-2.678439
	0.0076
	




	Table (2-b) Heteroskedasticity Test: ARCH
	
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	60.46607
	Prob. F(1,503)
	0.0000

	Obs*R-squared
	54.19202
	Prob. Chi-Square(1)
	0.0000

	
	
	
	
	



Table (2-c) GARCH(2,0)- (GARCH:2, ARCH:0 effect)
	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	C
	2.108587
	0.093520
	22.54701
	0.0000

	X1
	0.147827
	0.000714
	206.9180
	0.0000

	X2
	0.147844
	0.000961
	153.9229
	0.0000

	X3
	0.148542
	0.000419
	354.3523
	0.0000

	X4
	0.147491
	0.000559
	264.0336
	0.0000

	X5
	0.147535
	0.000677
	218.0454
	0.0000

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	C
	2.43E-05
	2.26E-06
	10.76224
	0.0000

	GARCH(-1)
	1.917672
	0.005574
	344.0627
	0.0000

	GARCH(-2)
	-0.920047
	0.005370
	-171.3379
	0.0000

	
	
	
	
	

	
	
	
	
	



Residual Diagnostic Tests
Serial Correlation Test
Table (3-a) Correlogram Squarred Residuals
Null Hypothesis: There is serial correlation in the residuals.
Alternative Hypothesis: There is no serial correlation in the residuals.
	Autocorrelation
	Partial Correlation
	
	AC
	PAC
	Q-Stat
	Prob*

	
	
	
	
	
	
	

	|      |
	|      |
	1
	0.009
	0.009
	4.2796
	0.039

	|      |
	|      |
	2
	0.001
	0.001
	4.3519
	0.113

	|      |
	|      |
	3
	0.000
	0.000
	4.3520
	0.226

	|      |
	|      |
	4
	-0.001
	-0.001
	4.3753
	0.358

	|      |
	|      |
	5
	-0.002
	-0.002
	4.5109
	0.478

	|      |
	|      |
	6
	-0.002
	-0.001
	4.6232
	0.593

	|      |
	|      |
	7
	-0.000
	-0.000
	4.6300
	0.705

	|      |
	|      |
	8
	-0.002
	-0.002
	4.7490
	0.784

	|      |
	|      |
	9
	-0.002
	-0.001
	4.8631
	0.846

	|      |
	|      |
	10
	-0.001
	-0.001
	4.9434
	0.895

	|      |
	|      |
	11
	-0.001
	-0.001
	5.0143
	0.930

	|      |
	|      |
	12
	-0.001
	-0.001
	5.0387
	0.957

	|      |
	|      |
	13
	-0.002
	-0.002
	5.1519
	0.972

	|      |
	|      |
	14
	-0.002
	-0.002
	5.3404
	0.980

	|      |
	|      |
	15
	-0.002
	-0.002
	5.5088
	0.987

	|      |
	|      |
	16
	-0.001
	-0.001
	5.5265
	0.992

	|      |
	|      |
	17
	-0.001
	-0.001
	5.6221
	0.995

	|      |
	|      |
	18
	0.000
	0.000
	5.6331
	0.997

	|      |
	|      |
	19
	-0.001
	-0.001
	5.7090
	0.999

	|      |
	|      |
	20
	-0.002
	-0.002
	5.8856
	0.999

	|      |
	|      |
	21
	-0.002
	-0.001
	5.9967
	0.999

	|      |
	|      |
	22
	-0.001
	-0.001
	6.0221
	1.000

	|      |
	|      |
	23
	-0.001
	-0.001
	6.1110
	1.000

	|      |
	|      |
	24
	-0.002
	-0.002
	6.3275
	1.000

	|      |
	|      |
	25
	-0.002
	-0.002
	6.5440
	1.000

	|      |
	|      |
	26
	-0.002
	-0.002
	6.7511
	1.000

	|      |
	|      |
	27
	-0.002
	-0.002
	6.9117
	1.000

	|      |
	|      |
	28
	-0.001
	-0.001
	6.9702
	1.000

	|      |
	|      |
	29
	-0.001
	-0.001
	7.0444
	1.000

	|      |
	|      |
	30
	-0.000
	-0.000
	7.0459
	1.000

	|      |
	|      |
	31
	-0.000
	-0.001
	7.0570
	1.000

	|      |
	|      |
	32
	-0.000
	-0.000
	7.0573
	1.000

	|      |
	|      |
	33
	0.000
	0.000
	7.0668
	1.000

	|      |
	|      |
	34
	0.002
	0.002
	7.3023
	1.000

	|      |
	|      |
	35
	0.001
	0.001
	7.3671
	1.000

	|      |
	|      |
	36
	0.000
	0.000
	7.3745
	1.000

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	*Probabilities may not be valid for this equation specification. 
Squared correlogram Test: ACs and PACs are insignificant with significant tests statistics with p-values more than 5% so we can reject the null hypothesis and accept the alternative hypothesis that there is no serial correlation in the residuals.



Table (3-b) Correlogram Q-statistics:	
	Autocorrelation
	Partial Correlation
	
	AC
	PAC
	Q-Stat
	Prob*

	
	
	
	
	
	
	

	.|*     |
	.|*     |
	1
	0.184
	0.184
	17.266
	0.000

	.|*     |
	.|*     |
	2
	0.112
	0.081
	23.666
	0.000

	.|*     |
	.|*     |
	3
	0.128
	0.098
	32.072
	0.000

	.|*     |
	.|*     |
	4
	0.129
	0.087
	40.562
	0.000

	.|*     |
	.|*     |
	5
	0.178
	0.133
	56.771
	0.000

	.|*     |
	.|.     |
	6
	0.126
	0.057
	64.885
	0.000

	.|*     |
	.|.     |
	7
	0.088
	0.023
	68.871
	0.000

	.|*     |
	.|.     |
	8
	0.108
	0.048
	74.885
	0.000

	.|*     |
	.|*     |
	9
	0.167
	0.106
	89.335
	0.000

	.|*     |
	.|.     |
	10
	0.144
	0.062
	100.06
	0.000

	.|*     |
	.|.     |
	11
	0.135
	0.059
	109.57
	0.000

	.|*     |
	.|.     |
	12
	0.106
	0.026
	115.37
	0.000

	.|.     |
	*|.     |
	13
	0.007
	-0.081
	115.40
	0.000

	.|*     |
	.|.     |
	14
	0.110
	0.047
	121.71
	0.000

	.|*     |
	.|*     |
	15
	0.166
	0.094
	136.17
	0.000

	.|*     |
	.|.     |
	16
	0.098
	0.014
	141.23
	0.000

	.|.     |
	.|.     |
	17
	0.017
	-0.064
	141.37
	0.000

	.|*     |
	.|.     |
	18
	0.084
	0.038
	145.13
	0.000

	.|*     |
	.|.     |
	19
	0.083
	0.008
	148.75
	0.000

	.|*     |
	.|.     |
	20
	0.075
	-0.010
	151.72
	0.000

	.|.     |
	.|.     |
	21
	0.065
	0.001
	153.98
	0.000

	.|.     |
	.|.     |
	22
	0.063
	0.031
	156.12
	0.000

	.|.     |
	.|.     |
	23
	0.015
	-0.050
	156.23
	0.000

	.|*     |
	.|.     |
	24
	0.099
	0.051
	161.50
	0.000

	.|.     |
	.|.     |
	25
	0.071
	0.009
	164.19
	0.000

	.|*     |
	.|.     |
	26
	0.082
	0.026
	167.77
	0.000

	.|.     |
	.|.     |
	27
	0.026
	-0.033
	168.14
	0.000

	.|.     |
	.|.     |
	28
	0.024
	0.004
	168.45
	0.000

	.|.     |
	.|.     |
	29
	0.018
	-0.035
	168.61
	0.000

	.|.     |
	.|.     |
	30
	0.048
	-0.012
	169.85
	0.000

	.|.     |
	.|.     |
	31
	-0.014
	-0.054
	169.95
	0.000

	.|.     |
	.|.     |
	32
	0.011
	0.011
	170.01
	0.000

	.|.     |
	.|.     |
	33
	-0.020
	-0.058
	170.23
	0.000

	.|.     |
	.|.     |
	34
	0.056
	0.045
	171.97
	0.000

	.|.     |
	.|.     |
	35
	0.004
	-0.027
	171.97
	0.000

	.|.     |
	.|.     |
	36
	-0.013
	-0.034
	172.07
	0.000

	*Probabilities may not be valid for this equation specification.



Table (3-c) ARCH LM Test
Null Hypothesis: There is ARCH Effect in the residuals
Alternative Hypothesis: There is no ARCH Effect in the residuals
	F-statistic
	1.474767
	Prob. F(2,501)
	0.2298

	Obs*R-squared
	2.949829
	Prob. Chi-Square(2)
	0.2288

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	0.947150
	0.094159
	10.05906
	0.0000

	WGT_RESID^2(-1)
	0.064948
	0.044665
	1.454128
	0.1465

	WGT_RESID^2(-2)
	0.036418
	0.044683
	0.815024
	0.4154

	
	
	
	
	

	R-squared
	0.005853
	
	

	F-statistic
	1.474767
	
	



The p-values are more than 5% so we can reject the null hypothesis and accept the alternative hypothesis that there is no ARCH effect in the residuals.
Table (3-d) Histogram Normality Test
Null Hypothesis:  Residuals are normally distributed
Alternative Hypothesis: Residuals are not normally distributed.[image: ]
Here the Jarque-Bera statistic is significant with its p-values less than 5%, so we reject the null hypothesis that residuals are normally distributed and accept the alternative hypothesis that residuals are not normally distributed.
Table (4) Effect of unique events on each MCSI component
Table (4-a) Unique events effect on X1
	X1
	Coef.
	.   Std. Err.
	t
	P>|t|
	[95% Conf. Interval]

	Month
	.0004735
	.0001606
	2.95
	0.003
	.0001581
	.000789

	Dum
	-15.30323
	1.820615
	-8.41
	0.000
	-18.88018
	-11.72629

	Constant
	104.4018
	2.413111
	43.26
	0.000
	99.66082
	109.1429



Table (4-b) Unique events effect on X2
	X2
	Coef.
	.   Std. Err.
	t
	P>|t|
	[95% Conf. Interval]

	Month
	.0003939
	.0001029
	3.83
	0.000
	.0001917
	.0005961

	Dum
	-5.056465
	1.167108
	-4.33
	0.000
	-7.349471
	-2.763459

	Constant
	117.4497
	1.546928
	75.92
	0.000
	114.4104
	120.4889



Table (4-c) Unique events effect on X3
	X3
	Coef.
	.   Std. Err.
	t
	P>|t|
	[95% Conf. Interval]

	Month
	.000179   
	.0002686     
	0.67   
	0.505    
	-.0003487    
	.0007067

	Dum
	-25.08019   
	3.045745    
	-8.23   
	0.000    
	-31.06414   
	-19.09624

	Constant
	103.9096   
	4.036945    
	25.74   
	0.000
	95.97829     
	111.841



Table (4-d) Unique events effect on X4
	X4
	Coef.
	.   Std. Err.
	t
	P>|t|
	[95% Conf. Interval]

	Month
	.0011386   
	.0001706     
	6.67   
	0.000     
	.0008034    
	.0014738

	Dum
	-6.51725    
	1.934621    
	-3.37   
	0.001    
	-10.31818   
	-2.716317

	Constant
	76.08946    
	2.56422    
	29.67   
	0.000
	71.05156    
	81.12736



Table (4-e) Unique events effect on X5
	X5
	Coef.
	.   Std. Err.
	t
	P>|t|
	[95% Conf. Interval]

	Month
	.0010474   
	.0001707     
	6.14   
	0.000     
	.0007121    
	.0013826

	Dum
	-19.84344   
	1.935074   
	-10.25   
	0.000    
	-23.64526   
	-16.04162

	Constant
	135.1407
	2.56422    
	52.69   
	0.000
	130.1016    
	140.1798





Table (5) List of Shocks 
	Unique events
	Start date
	End date

	Early 1980s recession
	July 1981
	November 1982

	Gulf War
	August 1990
	February 1991 

	Dot-com bubble
	2000
	2001

	Terrorist Attack
	September 2001
	

	Anthrax attacks
	September 2001
	October 2001

	War in Afghanistan
	October 2001
	

	Iraq War
	20 March 2003
	

	2008 financial crisis
	September 2008
	May 2009

	Swine flu pandemic (H1N1)
	April 2009
	August 2010

	Subprime mortgage crisis
	2007
	2010

	COVID-19
	2020
	Till now




	Box (1)
The Michigan survey index is calculated in the following way:
The MCSI scores are calculated by adding 100 to the difference between the percentages of favorable and unfavorable replies to the respective survey question. Then the index constructed as the sum of the five sub-indexes relative to its value in the 1966 base period. Consequently, a higher value of the ICS indicates greater optimism among private households. The five sub-indices/ questions of the index are:

1. We are interested in how people are getting along financially these days. Would you say that you (and your family living there) are better off or worse off financially than you were a year ago?"
2. Now looking ahead--do you think that a year from now you (and your family living there) will be better off financially, or worse off, or just about the same as now?"
3. Now turning to business conditions in the country as a whole--do you think that during the next twelve months we'll have good times financially, or bad times, or what?"
4. Looking ahead, which would you say is more likely--that in the country as a whole we'll have continuous good times during the next five years or so, or that we will have periods of widespread unemployment or depression, or what?"
5. About the big things people buy for their homes--such as furniture, a refrigerator, stove, television, and things like that. Generally speaking, do you think now is a good or bad time for people to buy major household items?"
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Series: Standardized Residuals
Sample 1978M01 2020M02

Obsenations 506
Mean 0.098158
Median 0.108188

Maximum 2575436
Minimum -4.598345
Std. Dev. 1.023118
Skewness  -0.307111
Kurtosis 3.242796

Jarque-Bera  9.196918
Probability  0.010067




