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Dependent Variable: INCOME Q-statistic probabilities
Method: Least Squares Partial -
Sample: 1990 2017 Autocorrelation  Correlation AC PAC Stat Prob
Included observations: 28
t- o |FEERE o |FEERE 1 0.714 0.71415.8450.000
Variable Coefficient Std. Error Statisti Prob. CFEE Kl 2 0.459-0.102 22.662 0.000
tatistic e L 3 0.122-0.343 23.163 0.000
C 238.7989 32.65476 7.312835 0.0000 e T 4-0.157-0.188 24.021 0.000
EXPORT  0.024627 0.001908 12.90918 0.0000 JEE| .. 5-0.265 0.11026.5780.000
R S 6-0.354-0.153 31.3750.000
R Rk 7-0.404-0.256 37.8970.000
Mean dependent R | cle 8-0.382-0.043 44.0390.000
R- . 572.9821 R | H L 9-0.416-0.223 51.698 0.000
Ad.sql:a;e}li 0.865038 S.D dvar dent SR R 10-0.271 0.123 55.1350.000
justed R- .D. dependen | . 11-0.165-0.091 56.480 0.000
squared  0-859847 var 281.3366 e | . 12-0.035-0.108 56.545 0.000
SE.of 4953249 Akaikeinfo ) 55071
regression criterion B h-Godf Serial C lation LM Test
Sum squared o reusch-Godfrey Serial Correlation est:
i 288421.5 Schwarz criterion  12.31587 | p_g¢atistic 21.76751 Prob. F(2.24) 0.0000
Log likelihood -169.0899 Hannan-Quinn criter. 12.24980 | Obs*R- Prob. Chi-
F-statistic  166.6469  Durbin-Watson stat  0.345060 | squared 18.04961Square(2) 0.0001
Prob(F-
statistic) 0.000000
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Dependent Variable: D_INCOME _
Method: Least Squares

Sample: 1990 2017

Included observations: 28

Variable Coefficient Std. Error t-Statistic Prob.
C 77.22764  9.585154 8.057005 0.0000
D_EXPORT _ 0.007495  0.002788 2.688496 0.0124
R-squared 0.217528 Mean dependent var 94.06182

Adjusted R-squared 0.187433 S.D. dependent var 42.60130

S.E. of regression 38.40189 Akaike info criterion 10.20284
Sum squared resid  38342.33 Schwarz criterion 10.29800
Log likelihood -140.8398 Hannan-Quinn criter.10.23193
F-statistic 7.228012 Durbin-Watson stat  0.633037
Prob(F-statistic) 0.012358

Q-statistic probabilities

AutocorrelationPartial Correlation @AC PAC Q-Stat Prob

. EX T3
. L3 .|**.|
. *kk | .| .

.|*****

.628 12.2800.000
341 23.9450.000
.032 31.6940.000
374 33.2480.000
.167 35.6330.000
.212 37.0950.000
.088 37.6280.000
.036 39.1040.000
.158 39.1640.000
.085 39.1850.000
.004 39.3010.000
.034 40.4270.000

cccccccccccc

Breusch-Godfrey Serial Correlation LM Test:
F-statistic 17.81893 Prob. F(2.24) 0.0000
Obs*R-squared16.73199 Prob. Chi-Square(2)0.0002
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Dependent Variable: DD_INCOME _ Q-statistic probabilities
Method: Least Squares AutocorrelationPartial Correlation @ AC PAC Q-Stat Prob
Sample: 1990 2017
Included observations: 28
. . ‘e o o 1 29 -0.029 0.02 872
Variable Coefficient Std. Error t-Statistic Prob. . ||**- || . L*- || 2 (? 3?029 (? ;’)019 28732 352;;6
ClE [*. | 3 0.155 0.186 3.7736 0.287
C 30.08646 4.625327 6.504722 0.0000 CF e 4 0.104 0.033 4.1519 0.386
DD_EXPORT_ 0.001448 0.001572 0.920751 0.3656 CE e 5 0.112 0.022 4.6139 0.465
[*. | ol 6 0.083 0.028 4.8789 0.559
ClE ol 7 0.108 0.061 5.3445 0.618
ﬁjsg;z(rieg 0.031577 Mean dependent var 31.14347 S Sl 8 0.061 0.017 5.4990 0.703
= %
squared -0.005670 S.D. dependent var 23.64218 . || . || . I . I o o T Ao
S.E. of regression 23.70910 Akaike info criterion 9.238344 : | : | : | : | 110.066 0.001 6.0920 0.867
Sum squared resid 14615.16 Schwarz criterion 9.333502 e ‘e 12-0.129 -0.159 6'9597 0'860
Hannan-Quinn e e h : :
Log likelihood -127.3368 criter. 9.267435
F-statistic 0.847783 Durbin-Watson stat 1.908879
Prob(F-statistic) 0.365645 Breusch-Godfrey Serial Correlation LM Test:
F-statistic  1.258804  Prob. F(2.24)  0.3021
Obs*R-squared2.658348 Prob. Chi-Square(2) 0.2647
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Dependent Variable: DINCOME)
Method: Least Squares
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(EXPORT)  0.005392 0.002528 2.132969 0.0425
R-squared -2.968304 Mean dependent var 32.47037
Adjusted R-
squared -2.968304 S.D. dependent var 17.28950

S.E. of regression 34.44172 Akaike info criterion9.952748
Sum squared

resid 30842.04 Schwarz criterion 10.00074
Hannan-Quinn
Log likelihood -133.3621 criter. 9.967019
Durbin-Watson
stat 0.374998

Q-statistic probabilities
AutocorrelationPartial Correlation

AC PAC Q-Stat Prob*

[+, | e 1 0.324 0.324 3.1685 0.075
O CEE 2 0.301 0.219 6.0116 0.049
CEE L 3 0.306 0.186 9.0704 0.028
K| s 4 -0.190-0.446 10.293 0.036
S S 5 0.085 0.189 10.549 0.061
L N 6 0.181 0.321 11.772 0.067
ol S 7 0.069 0.104 11.956 0.102

[, | K 8 0.280-0.109 15.181 0.056

. | I 9 0.105 -0.152 15.661 0.074

. e 10-0.039-0.005 15.731 0.108
e e 11-0.000 0.031 15.731 0.151
K D 12-0.138-0.037 16.729 0.160

Breusch-Godfrey Serial Correlation LM Test:
F-statistic  46.66615  Prob. F(2.24)  0.0000
Obs*R-squared21.47722 Prob. Chi-Square(2) 0.0000
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Dependent Variable: D(D(INCOME)) Q-statistic probabilities
Method: Least Squares AutocorrelationPartial Correlation AC PAC Q-StatProb*
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments N N 1-0.163-0.1630.7778 0.378
e e 2 0.026 -0.0010.7976 0.671
Variable Coefficient Std. Error t-Statistic Prob. JFEL JE 3-0.239-0.2412.6028 0.457
e | 4 -0.017-0.1032.6124 0.625
S JE 5-0.259-0.3124.9299 0.424
D(D(EXPORT)) 0.000506 0.000656 0.770507 0.4482 . || . || RO 6 -0.027-0.2424.9564 0.549
CF . 7 0.088 -0.0585.2509 0.629
R-squared -0.002273 Mean dependent var 1.896154 ClE e 8 0.165 0.001 6.3530 0.608
Adjusted R- R CE 9 0.139 0.099 7.1858 0.618
squared -0.002273 S.D. dependent var 11.97536 JEL JE L 10-0.245-0.3129.9160 0.448
S.E. of regression 11.98896 Akaike info criterion 7.843551 CF . 11 0.095 -0.02510.351 0.499
Sum squared resid 3593.377 Schwarz criterion 7.891940 . ClE 12 0.036 0.157 10.417 0.579
Hannan-Quinn
Log likelihood -100.9662 criter. 7.857485 3 3
Durbin-Watson Breusch-Godfrey Serial Correlation LM Test:
stat 2.119118 F-statistic  0.240953  Prob. F(2.23)  0.7878
Obs*R-squared0.533584 Prob. Chi-Square(2) 0.7658
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Dependent Variable: INCOME Q-statistic probabilities
Method: Least Squares
Sample (adjusted): 1991 2017 AutocorrelationPartial Correlation @ AC PAC Q-StatProb
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. e e 1 0.301 0.301 2.72810.099
e R 2 0.030 -0.0662.75680.252
C 6.379054 7.292092 0.874791 0.3907 R Kl 3-0.160-0.1653.58880.309
EXPORT 0.001787 0.000963 1.855723 0.0764 wEE R 4 -0.445-0.39210.3220.035
INCOME _1 1.042009 0.026104 39.91686 0.0000 wEE Kl 5-0.364-0.18715.0500.010
EXPORT_1 -0.001682 0.001045 -1.609333 0.1212 e CF 6 -0.0510.082 15.1460.019
E e 7 0.098 0.022 15.5240.030
%
R-squared  0.998309 Mean dependent var 585.6333 . I*' I ',J| . || 5 1o e a0 05
Adjusted R- S S0 ] 10-0.052-0.16318.2640.051
squared 0.998088 S.D. dependent var 278.4613 ” [ | 110.087 0.271 18.6320.068
S.E. of regression 12.17598 Akaike info criterion7.972760 S 12-0.000 0.071 18.6320.098
Sum squared e e
resid 3409.851 Schwarz criterion 8.164736
Hannan-Quinn
Log likelihood -103.6323 criter. 8.029845 . . .
Fstatistic  4525.214 Durbin-Watson stat 1237482 B ey By T st L est: 2000
Prob(F-statistic) 0.000000 —statistic 1. rob. F(2.21) 0.
Obs*R-squared2.932599 Prob. Chi-Square(2) 0.2308
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Increase The Efficiency Of the estimated Relationship between

National Income and the Value of Egyptian total Exports

Enas. Mamdouh Mahmoud Mohamed
Senior researcher Cent. Lab. for Design & Stat. Analysis Res. ARC

Summary

One of the most prominent errors that occur when studying and analyzing time
series 1s the problem of autocorrelation between residuals as an important regression
problem. This means that the estimated value of the error in a given time period is
correlated with the estimated value of the error in a previous time period. When
studying economic time series involves a first-order autocorrelation more than a
second-degree. although it is possible that there is a negative autocorrelation that
results in a error in estimated which greatly affects the results obtained and the
recommendations based on them.

Therefore. the research aims to study the nature of the problem of
autocorrelation between residuals. its causes and effects. when studying the
relationship between the value of total exports and gross national income during the
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period (1990 - 2017) and then apply the most important methods of detecting

autocorrelation in the data to remedy this problem and finding statistical estimators

with high efficiency and tested statistically after getting rid of this problem with
clarification of different statistical remedy methods.

Autocorrelation is due to several reasons including: extended effects of time
series data. omission of some independent variables. data processing. mis-
determinating of the mathematical form of the model. Autocorrelation is detected
using several methods and tests such as: graph method. Durban Watson test. Durban
statistic test (B). BG test Breusch-Godfrey. "Box-Pierce-Ljung Test". can also
remedy the problem of autocorrelation in several ways. including: transform method.
the generalized difference method. the first difference method. the lag of the
dependent variable method.

The most important results were as follows:

- Increasing the value of total exports by one unit (one million dollars) leads to
increasing the national income by about 0.025 billion dollars.

- The value of the Durban Watson coefficient. estimated at 0.345. and the statistical
significance of Q at different gaps. as well as the significance of Breusch-Godfrey
test. estimated at 18.05. showed a problem of autocorrelation between the residuals.

- After the general difference method (one difference) and a linear regression
procedure. the value of the Durban Watson coefficient of 0.633. the statistical
significance of Q at different gaps. and the Breusch-Godfrey test of 16.73 (the
value of the autocorrelation coefficient was 0.89). showed a problem of
autocorrelation between the residuals.

- After the general difference method (two difference) and linear regression. it was
found that the value of the Durban coefficient was estimated at 1.91. the
statistically insignificant Q at different gaps. as well as the lack of significance of
the Breusch-Godfrey test. estimated at 2.66 (the autocorrelation coefficient was
about 0.70). showed a nonexistence autocorrelation between residuals.

- After the first difference method (one difference) and a linear regression procedure.
the value of the Durban Watson coefficient. estimated at 0.374. and the statistical
significance of Q at some different gaps. as well as the significance of the Breusch-
Godfrey test. estimated at 21.48. showed a problem of autocorrelation between the
residuals.

- After the first difference method (two teams) and a linear regression procedure. it
was found that the value of Durban Watson coefficient. estimated at about 2.12.
and statistically insignificant Q at different gaps. as well as the lack of significance
of the Breusch-Godfrey test. estimated at 0.53. showed a nonexistence
autocorrelation between residuals.

- After the introduction of the dependent and independent variable with a single
slowing period and a linear regression procedure. the value of the Durban Watson
coefficient. estimated at 1.24. and statistically insignificant Q at most of the various
gaps. as well as the lack of significance of the Breusch-Godfrey test. estimated at
2.953. showed no problem of autocorrelation between residuals.

- The comparison of the results showed that the presence of the autocorrelation
caused many effects on the characteristics of the estimated parameters. including:
amplify the significance of the estimated parameters. the invalidity of the use of the

test t. F. overestimating the value of the R?. Therefore. the study recommends that
researchers should pay attention to the necessary tests.



