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Abstract:

Artificial intelligence is a branch of computer science that is
concerned with the design and construction of automated systems
with intelligent characteristics that qualify it to learn new
concepts and tasks capable of responding to the surrounding
conditions and interacting with humans with sound and image. It
has many applications, including artificial neural networks and
genetic algorithms. The study aimed to analyze Factors affecting
the underwriting profit margin in the hull insurance branch and
access to which one is the most technically influence, in both the
public sector, the private sector, or the total market, as well as
estimating the underwriting profit margin in the hull insurance
branch in the Egyptian insurance market by using typical
artificial neural networks and genetic algorithms in both the
public sector, the private sector and the total market

Finally, the extent to which there is a difference between the
application of the two types of artificial neural networks and
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genetic algorithms in estimating the underwriting profit margin
for the hull insurance branch in the Egyptian insurance market.

The study found that the underwriting profit margin is one of
the important indicators for insurance companies because it
measures the extent of management’s success in Follow a good
underwriting policy, and because it is one of the topics that
receives attention on the part of these companies because of its
direct impact on the rights of both shareholders and
policyholders.

The study also found that the underwriting profit margin in
property insurance and liability can be estimated using artificial
intelligence applications such as Artificial neural networks mode
ANN, and the Genetic Algorithm Model GA.

The study also found that for the public sector, the ANN model is
more appropriate to the quality of underwriting profit alignment
compared to the genetic algorithm model. As for the private
sector, the genetic algorithms model is more appropriate to the
quality of the underwriting profit alignment model; finally, for
the total market, the genetic algorithm model is more appropriate
for the quality of underwriting profit margin alignment compared
to the ANN model.

Key words: Hull insurance, underwriting profit margin, artificial
intelligence, artificial neural networks, and genetic algorithms.
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Hidden layer activation function: Softmax

Output layer activation function: Identity
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Parameter Estimates

1 J sl (e gy LS alall g Uil geilis oS

Predicted
Output
Hidden Layer® Layer
Predictor] H(1) | H(2) [ HQ) [ H@) | H() Y
Input  X1].966 |[.123 [.078 |.000 |.153
Layer ~ X2].507 |.000 |.389 [.611 |1.000
X3|.173 [.000 |[.846 |.769 |1.000
Hidden Unit
Width 126|126 [.126 |.126 |.126
Hidden H(1) -.962-
Layer H(2) 203
H(3) -172-
H(4) 2.037
H(5) -.145-
a. Displays the center vector for each hidden unit.
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Hidden layer activation function: Softrmax

Cutput layer activation function: Identity
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Parameter Estimates

Predicted
Output
Hidden Layer® Layer
Predictor | H(1) | H(2) | H(3) | H(4) [ H(5) | H(6) | H(7) Y
Input X1].873 |.563 |1.000 |.452 |.439 |.000 |.281
Layer  x2|1.000 |.667 |.515 |.576 |.424 |.000 |.727
X3].208 |.000 |.096 |[.176 |.320 |.560 |1.000
H'ddecvﬁjdrl'; 1.140 | 1.140 |1.140 |1.140 |1.140 |1.140 |1.140
Hidden H(1) -18.595-
Layer H(2) -54.421-
H(3) -13.673-
H(4) 187.987
H(5) -120.214-
H(6) 20.005
H(7) -2.349-
a. Displays the center vector for each hidden unit.
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Parameter Estimates
Predicted

Output
Hidden Layer® Layer

Predictor| H(1) | H(2) | H(3) | H(4) | H(5) | H(6) Y
Input  X1|1.000 [.932 |.895 [.452 |.000 |[.632
Layer x2]1.608 |[.314 |.000 |.275 |.529 |[1.000

X3].042 |.958 |.000 [.625 |.750 |1.000
Hidden Unit

1.140 |1.140 |1.140 (1.140 |1.140 |1.140

Width
Hidden H(1) -13.552-
Layer H(2) -45.194-
H(3) -10.119-
H(4) 75.079
H(5) -24.363-
H(6) 10.792

a. Displays the center vector for each hidden unit.
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Y X1 X2 X3
Mear 31.23000 52.18000 11.82000 9.015000
Median 37.75000 39.95000 11.65000 9.200000
Std. Dev 28.48883 20.73948 2.002110 0.728793
Skewness 0.161952 0.973859 0.145580 -0.818833
Kurtosig 2.822829 2.791049 2.809980 2.715674
Jarque-Berg 0.056793 1.598861 0.050367 1.151162
Probabilityf 0.972003 0.449585 0.975131 0.562378

Observationg 10 10 10 10

Group unit root test: Summary ist diff+non intercept
Series: Y, X1, X2, X3
Date: 02/11/18 Time: 21:33
Sample: 2008- 2017
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method  Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut* -5.38180 0.0000 4 31

Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square  36.9993 0.0000 4 31
PP - Fisher Chi-square  46.8643 0.0000 4 32

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Date: 02/11/18 Time: 21:34
Series: Y X1 X2 X3
Sample: 2008- 2017
Included observations: 10
Null hypothesis: Series are not cointegrated
Cointegrating equation deterministics: C
Long-run variance estimate (Parzen kernel, Newey-West automatic bandwidth, NW
automatic lag length)
No d.f. adjustment for variances

Dependent tau-statistic Prob.* z-statistic Prob.*
Y -11.65394 0.0002 -7.035048 0.7949
X1 -3.498666 0.3453 -5.722431 0.9044
X2 -6.109547 0.0278 -15.02363 0.0000
X3 -4.131541 0.1944 -11.40726 0.0384

*MacKinnon (1996) p-values.

Dependent Variable: RBF_PRED_nnr
Method: Least Squares
Date: 02/11/18 Time: 21:39
Sample: 2008- 2017
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.

Y 0.771376 0.093423 8.256817 0.0000

Cc 9.438175 3.858450 2.446106 0.0402
R-squared 0.894979 Mean dependent var 33.52823
Adjusted R-squared 0.881851 S.D. dependent var 23.22919
S.E. of regression 7.984525 Akaike info criterion 7.169744
Sum squared resid 510.0212 Schwarz criterion 7.230261
Log likelihood -33.84872 Hannan-Quinn criter. 7.103357
F-statistic 68.17502 Durbin-Watson stat 2.670328

Prob(F-statistic) 0.000035

RBF_PRED = 0.771375587384*Y + 9.43817497955
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
— Residual Actual Fitted |
100
Forecast: RBF_PREDF
80 Actual: RBF_PRED
Forecast sample: 2008 2017
Included observations: 10
60 Root Mean Squared Error  7.141577
Mean Absolute Error 5.331999
404 Mean Abs. Percent Error 30.96539
Theil Inequality Coefficient  0.089714
20 Bias Proportion 0.000000
Variance Proportion 0.027732
0 Covariance Proportion  0.972268
-20
-40

T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

— RBF_PREDF - £2SE. |

Date: 02/11/18 Time: 21:40
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Sample: 2008- 2017
Included observations: 10

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

*|

*|

| . % |1 -0.127 -0.127 0.2149 0.643
| .| .|2 -0.040 -0.057 0.2393 0.887
| . *| .|3 -0.170 -0.187 0.7373 0.864
A . *| .|4 -0.094 -0.154 0.9125 0.923
4 . *| .|5 -0.116 -0.190 1.2335 0.942
x| * .|6 0.233 0.142 2.8566 0.827
| .| .|7 -0.045 -0.060 2.9386 0.891
| %% |8 -0.174 -0.260 4.7598 0.783

|

| .]19 0.034 -0.013 4.8978 0.843

*|

Series: Residuals
Sample 2008 2017

4 Observations 10
Mean 9.46e-15
3 Median -1.486042

Maximum 15.92949
Minimum -6.829611

2 Std. Dev. 7.527883
Skewness 1.134890
Kurtosis 3.130436

Jarque-Bera  2.153716
Probability 0.340664

-10 -5 0 5 10 15 20
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.259472 Prob. F(2,6)0.3494
Obs*R-squared 2.956873 Prob. Chi-Square(2) 0.2280

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.453768 Prob. F(1,8)0.2624

Obs*R-squared 1.537766 Prob. Chi-Square(1) 0.2150

Scaled explained SS 1.048356 Prob. Chi-Square(1) 0.3059
Ramsey RESET Test

Equation: EQO01
Specification: RBF_PRED Y C
Omitted Variables: Squares of fitted values

Value df Probability

t-statistic 4.197860 7 0.0040
F-statistic 17.62203 1,7) 0.0040
Likelihood ratio 12.57731 1 0.0004

ga
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Actual vs Predicted (by rows)

0.451 X2
0.280 X3
0.270 X1
Predictions Actuals Row#
10.38551 8 1
-17.2 -17.2 2
10.82162 11.9 3
11.15352 12.3 4
47.84915 43.7 3)
48.57529 46.2 6
49.31893 41.2 7
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51.85693 85.8 8
53.96951 46.1 9
46.95304 343 10

Dependent Variable: YPRED
Method: Least Squares
Date: 02/12/18 Time: 00:16
Sample: 2008- 2017
Included observations: 10

Variable Coefficient  Std. Error t-Statistic Prob.

Y 0.789030 0.140028 5.634820 0.0005

C 6.726934 5.783267 1.163172 0.2783
R-squared 0.798748 Mean dependent var 31.36835
Adjusted R-squared 0.773592 S.D. dependent var 25.15147
S.E. of regression 11.96767 Akaike info criterion7.979151
Sum squared resid 1145.800 Schwarz criterion 8.039668
Log likelihood -37.89575 Hannan-Quinn criter. 7.912764
F-statistic 31.75120 Durbin-Watson stat 2.129570

Prob(F-statistic) 0.000490

YPRED = 0.789030299865*Y + 6.72693373522
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120
Forecast: YPREDF
100 | Actual: YPRED
Forecast sample: 2008 2017
80 Included observations: 10
Root Mean Squared Error ~ 10.70421
60 Mean Absolute Error 9.230269
Mean Abs. Percent Error ~ 31.91378
40 Theil Inequality Coefficient  0.138400
Bias Proportion 0.000000
20| Variance Proportion 0.056118
Covariance Proportion  0.943882
0 i
_20 -
-40

T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Date: 02/12/18 Time: 00:17
Sample: 2008- 2017
Included observations: 10

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

>

| * .|1 0.094 0094 0.1182 0.731
| .| .]2 0.069 0.061 0.1902 0.909
| . % .|3 -0.053 -0.066 0.2384 0.971
CA . % .|4 -0.152 -0.148 0.7012 0.951
CA . % .|5 -0.148 -0.118 1.2256 0.942
| .| .16 -0.035 0.004 12619 0.974
| _ %% |7 -0.240 -0.246 3.5610 0.829
| | .|8 -0.004 -0.005 3.5620 0.894
| | |9 -0.032 -0.048 3.6834 0.931

Series: Residuals
Sample 2008 2017
Observations 10

Mean 9.59%e-15
Median 1.370745
Maximum 13.16237
24 Minimum -22.56880
Std. Dev. 11.28322
Skewness -0.642537
Kurtosis 2.510936

Jarque-Bera 0.787750
Probability ~ 0.674438

-25 -20 -15 -10 -5 0 5 10 15
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.630732 Prob. F(2,6) 0.5641
Obs*R-squared 1.737204 Prob. Chi-Square(2) 0.4195

Heteroskedasticity Test: ARCH

F-statistic 0.073628 Prob. F(1,7)0.7940
Obs*R-squared 0.093679 Prob. Chi-Square(1) 0.7596
Ramsey RESET Test

Equation: UNTITLED
Specification: YPRED Y C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 4.636774 7 0.0024
F-statistic  21.49967 a7 0.0024
Likelihood ratio 14.03982 1 0.0002
Yoy e Js¥) e sall Culldll saall e galall aladl)
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:_ualéi\ gthﬁ\ éaj-d

Y X1 X2 X3
Mean 52.14000 23.55000 11.69000 11.75500
Median 55.35000 19.95000 11.65000 10.65000
Maximum 95.30000 62.60000 13.40000 16.10000
Minimum 16.00000 -17.90000 10.10000 9.000000
Std. Dev, 23.28792 24.24735 0.942161 2.631693
Skewness 0.076057 0.061998 0.081320 0.577558
Kurtosis 2.605548 2.287218 2.601577 1.757096
Jarque-Ber3 0.074471 0.218097 0.077164 1.199626
Probability 0.963449 0.896687 0.962153 0.548914

Observationg 10 10 10 10

Group unit root test: Summary IST DIFF+NONE INTERCEPT
Series: Y, X1, X2, X3
Date: 02/10/18 Time: 23:04
Sample: 2008 -2017
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method  Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut*  -5.66451 0.0000 4 31

Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square ~ 42.2136 0.0000 4 31
PP - Fisher Chi-square ~ 43.3969 0.0000 4 32

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Date: 02/10/18 Time: 23:06
Series: Y X1 X2 X3
Sample: 2008- 2017
Included observations: 10
Null hypothesis: Series are not cointegrated
Cointegrating equation deterministics: C
Long-run variance estimate (Bartlett kernel, Newey-West automatic bandwidth, NW
automatic lag length)
No d.f. adjustment for variances

Dependent tau-statistic Prob.* z-statistic Prob.*
Y -7.189849 0.0100 -10.63817 0.2975
X1 -6.560358 0.0180 -12.12502 0.0778
X2 -4.213758 0.1791 -6.261261 0.8608
X3 -5.352759 0.0578 -17.99151 0.0000

*MacKinnon (1996) p-values.

Dependent Variable: RBF_PF
Method: Least Squares
Date: 02/11/18 Tim
Sample: 2008 -2017
Included observat

Variable Coefficient Std. Error t-Statistic Prob.

Y 0.989120 0.025003 39.55991 0.0000

Cc -0.068476 1.415863 -0.048364 0.9626
R-squared 0.994914 Mean dependent var 51.5042’
Adjusted R-squared 0.994278 S.D. dependent var 23.0933¢
S.E. of regression 1.746810 Akaike info criterion 4.13031%
Sum squared resid 24.41077 Schwarz criterion 4.19083¢
Log likelihood -18.65158 Hannan-Quinn criter. 4.06393(
F-statistic 1564.987 Durbin-Watson stat 1.56784¢

Prob(F-statistic) 0.000000

RBF_PRED = 0.989120488296*Y - 0.0684764024095
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100
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\
\

_6 T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
—— Residual —— Actual —— Fitted

100
Forecast: RBF_PREDF

90+ Actual: RBF_PRED
Forecast sample: 2008 2017

804 Included observations: 10

704 Root Mean Squared Error -~ 1.562395
Mean Absolute Error 1.147114

60 Mean Abs. Percent Error 2372069
Theil Inequality Coefficient  0.013960

50+ Bias Proportion 0.000000

Variance Proportion 0.001275

407 Covariance Proportion  0.998725

30

20

10 T T - T T T T T T T

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
—— RBF_PREDF - £2SE.
Yo Js¥ e all CAlll) asal) e saall alaal)



sl flayy ualayyssy @8 Aol igell sluaylgally elba il dgmell sylagnll glangal

pild s sl /u

Date: 02/11/18 Time: 22:42
Sample: 2008- 2017
Included observations: 10

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| .| .1 -0039 0039 00198 0.888
| [ .]2 0092 0091  0.1473 0.929
| | .|3 -0013  -0006  0.1501 0.985
o .| |4 -0054 0064  0.2085 0.995
BN . * .|5 -0085 -0088 03813 0.996
| .| .6 -0019 -0015 03920 0.999
| C% .7 0132 0121 1.0931 0.993
| . % .|8 0107 0123 17752 0.987
| . % .|9 0144 0151 42726 0.893

7
Series: Residuals
6 Sample 2008 2017
Observations 10
° Mean -6.75e-15
Median 0.670657
4 Maximum 1.286299
Minimum -4.087131
3 Std. Dev. 1.646909
Skewness -1.779086
2+ Kurtosis 4.894299
14 Jarque-Bera  6.770400
Probability 0.033871
0 T
-5 -4 -3 -2 1 0 1 2
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 4.662735 Prob. F(2,6)0.0600
Obs*R-squared 6.084949 Prob. Chi-Square(2)0.0477

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.027272 Prob. F(1,8)0.8729

Obs*R-squared 0.033974 Prob. Chi-Square(1) 0.8538

Scaled explained SS0.042337 Prob. Chi-Square(1) 0.8370
Ramsey RESET Test

Equation: UNTITLED
Specification: RBF_ PRED Y C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.746626 7 0.4796
F-statistic 0.557451 a7 0.4796
Likelihood ratio 0.766238 1 0.3814
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GA
Actual vs Predicted (by rows)

0.765 X1
0.235 X2
0.000 X3
Predictions Actuals Row#
21.89998 21.9 1
51.43695 51.3 2
16.00002 16 3
354 354 4
58.00455 59.4 5
57.71758 60.1 6
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95.3 95.3 7

70.09869 70.1 8
60.90046 60.9 9
54.81577 51 10

Dependent Variable: YPRED

Method: Least Squares
Date: 02/11/18 Time: 23:09

Sample: 2008 -2017
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
Y 0.993120 0.023719 41.87003 0.0000
C 0.376110 1.343154 0.280020 0.7866

R-squared 0.995457

Adjusted R-squared 0.994890
S.E. of regression 1.657107
Sum squared resid 21.96802
Log likelihood -18.12440
F-statistic 1753.100
Prob(F-statistic) 0.000000

Mean dependent var 52.15740
S.D. dependent var 23.18041
Akaike info criterion 4.024880
Schwarz criterion 4.085397
Hannan-Quinn criter. 3.958493
Durbin-Watson stat 1.079740

YPRED = 0.993120252558*Y + 0.376110031641
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100
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17\~ e

-0
-2 -
'4 T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
— Residual Actual Fitted |
100
Forecast: YPREDF
90+ Actual: YPRED
Forecast sample; 2008 2017
80 Included observations: 10
704 Root Mean Squared Error  1.482161
Mean Absolute Error 0.866401
60 Mean Abs. Percent Error ~ 1.712947
Theil Inequality Coefficient  0.013095
50+ Bias Proportion 0.000000
Variance Proportion ~ 0.001138
407 Covariance Proportion  0.998862
30
20
10 T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
| — YPREDF — £2SE.
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Date: 02/11/18 Time: 23:10
Sample: 2008 -2017
Included observations: 10

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

*|

.| .]1 -0056 -0.056 0.0415 0.839
. % .2 -0133 -0.137 0.3086 0.857
. * .|3 -0153 -0.172 0.7078 0.871
* .14 0228 0195 17462 0.782
| .|5 0015 -0001 1.7514 0.882
| .|6 -0.065 -0.039 1.8795 0.930
| .|7 -0085 -0.026 21714 0.950
. % .|8 -0114 -0.191 29508 0.937
_*%| |9 -0.136 -0.209 5.1741 0.819

-
|** i

|

|

*|

*|

)

Series: Residuals
Sample 2008 2017

4 Observations 10
Mean 6.66e-15
3 Median -0.044620
Maximum 3.790527
Minimum -2.345057
2 Std. Dev. 1.562335
Skewness 1.198608
Kurtosis 4.976215
1 -
Jarque-Bera  4.021694
Probability 0.133875
0 T
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.383508 Prob. F(2,6) 0.6970
Obs*R-squared 1.133463 Prob. Chi-Square(2) 0.5674

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.013736 Prob. F(1,8) 0.9096

Obs*R-squared 0.017140 Prob. Chi-Square(1) 0.8958

Scaled explained SS0.021809 Prob. Chi-Square(1) 0.8826
Ramsey RESET Test

Equation: EQO1
Specification: YPRED Y C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic  0.071832 7 0.9447
F-statistic  0.005160 @7 0.9447
Likelihood ratio 0.007368 1 0.9316
Yoy e Js¥) e sall Culldll saall e galall aladl)

Yoo



sl flayy ualayyssy @8 Aol igell sluaylgally elba il dgmell sylagnll glangal

pild s sl /u

: JSS (Goud) (3adla
Y X1 X2 X3
Mean  30.86000 45.97000 11.29000 10.58000
Median  29.00000 48.85000 11.20000 10.55000
Std. Dev| 23.74706 26.54158 1.720756 1.804808
Skewness  0.121130 -0.483239 0.311160 0.528683
Kurtosigf  1.987234 2.615165 2.598969 2.110318
Jarque-Berg  0.451827 0.450907 0.228379 0.795649
Probabilityy  0.797787 0.798154 0.892089 0.671780
Observations 10 10 10 10
Group unit root test: Summary ist diff_none intercept
Series: Y, X1, X2, X3
Date: 02/11/18 Time: 21:49
Sample: 2008- 2017
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Method  Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut*  -6.04049 0.0000 4 31

Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square
PP - Fisher Chi-square

38.1284 0.0000 4 31
44.1154 0.0000 4 32

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Date: 02/11/18 Time: 21:57
Series: Y X1 X2 X3
Sample: 2008- 2017
Included observations: 10
Null hypothesis: Series are not cointegrated
Cointegrating equation deterministics: C
Long-run variance estimate (Parzen kernel, Newey-West automatic bandwidth, NW
automatic lag length)
No d.f. adjustment for variances

Dependent tau-statistic Prob.* z-statistic Prob.*
Y -4.832586 0.0978 -7.435717 0.7571
X1 -6.305843 0.0230 -7.806129 0.7153
X2 -1.818234 0.9096 -5.786966 0.8983
X3 -4.051174 0.2089 -11.80265 0.0702

*MacKinnon (1996) p-values.

Dependent Variable: RBF_PRED_nnr
Method: Least Squares
Date: 02/11/18 Time: 21:58
Sample: 2008- 2017
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.

Y 1.078359 0.162063 6.653953 0.0002

C -7.731707 6.192137 -1.248633 0.2471
R-squared 0.846963 Mean dependent var 25.54644
Adjusted R-squared 0.827834 S.D. dependent var 27.82535
S.E. of regression 11.54555 Akaike info criterion 7.907333
Sum squared resid 1066.397 Schwarz criterion 7.967850
Log likelihood -37.53667 Hannan-Quinn criter. 7.840946
F-statistic 44.27509 Durbin-Watson stat 1.669374

Prob(F-statistic) 0.000160

RBF_PRED = 1.07835867517*Y - 7.73170650291
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| —— Residual —— Actual —— Fitted
100
Forecast: RBF_PREDF
80 Actual: RBF_PRED
””” Forecast sample: 2008 2017
60 Included observations: 10
Root Mean Squared Error ~ 10.32665
40+ Mean Absolute Error 7.853185
Mean Abs. Percent Error  44.89599
20 Theil Inequality Coefficient  0.143449
Bias Proportion 0.000000
0 Variance Proportion 0.041501
Covariance Proportion 0958499
20,
404
60 T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
| — RBF_PREDF —— £2SE.
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Date: 02/11/18 Time: 22:00
Sample: 2008 -2017
Included observations: 10

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| .]1 0.002 0.002 4.E-05 0.995

| .]2 -0.004 -0.004 0.0002 1.000

| .|3 -0.041 -0.041 0.0291 0.999
.| .14 -0.057 -0.057 0.0945 0.999
. * .]5 -0.136 -0.137 0.5374 0.991
. * .]6 -0.135 -0.142 1.0839 0.982
% .7 -0.155 -0.174 2.0412  0.958
. |* .]8 0153 0.131 34412 0.904
. % .19 -0.127 -0.168 5.3860 0.799

I
I
I
I

*|
*|
)

* .

*|

Series: Residuals

Sample 2008 2017
b Observations 10
4] Mean 148e-14

Median 4.315268
Maximum 8232252

31 Minimum  -25.17611
Std. Dev. 10.88525
5] Skewness  -1.564620

Kurtosis 3971144

14 Jarque-Bera  4.473025
Probability  0.106830

0 T T
-30 -25 -20 -15 -10 -5 0 5 10
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.137801 Prob. F(2,6)0.8740
Obs*R-squared 0.439165 Prob. Chi-Square(2) 0.8029

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.153137 Prob. F(1,8)0.3142

Obs*R-squared 1.259827 Prob. Chi-Square(1) 0.2617

Scaled explained SS1.197801 Prob. Chi-Square(1) 0.2738
Ramsey RESET Test

Equation: EQO01
Specification: RBF_PRED Y C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.322707 7 0.7563
F-statistic 0.104140 1,7) 0.7563
Likelihood ratio 0.147676 1 0.7008
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AAAAA

Predicted

Ga

0.905 X1 o
0.087 X2

0.008 X3

Predictions Actuals Row#
10.15828 9.1

-59 -5.9 2

12.22279 12.4

17.66241 16.6

21.17958 23.2

49.40728 51

51.16253 52.4
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70.6 70.6 8
46.85126 44.4 9
34.8288 348 10

Dependent Variable: YPRED
Method: Least Squares

Date: 02/12/18 Time: 00:25
Sample: 2008- 2017

Included observations: 10

Variable Coefficient Std. Error  t-Statistic Prob.

Y 0.991161 0.019867 49.89086 0.0000

C 0.230057  0.759068 0.303078 0.7696
R-squared 0.996796 Mean dependent var 30.81729
Adjusted R-squared 0.996396 S.D. dependent var 23.57496
S.E. of regression 1.415319 Akaike info criterion 3.709444
Sum squared resid 16.02503 Schwarz criterion 3.769961
Log likelihood-16.54722 Hannan-Quinn criter. 3.643057
F-statistic 2489.098 Durbin-Watson stat 1.619568

Prob(F-statistic) 0.000000

YPRED =0.991161243189*Y + 0.2300570352
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
—— Residual —— Actual —— Fitted
80
Forecast: YPREDF
70+ Actual: YPRED
Forecast sample: 2008 2017
60 Included observations: 10
50 Root Mean Squared Error ~ 1.265900
Mean Absolute Error 1.000333
40 Mean Abs. Percent Eror ~ 4.254618
Theil Inequality Coefficient  0.016627
30+ Bias Proportion 0.000000
Variance Proportion 0.000802
201 Covariance Proportion  0.999198
10
0,
-10 T T T

T T
2008 2009 2010

T T T T
2011 2012 2013 2014 2015 2016 2017
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Date: 02/12/18 Time: 00:26
Sample: 2008 -2017
Included observations: 10

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| R _*% |1 0261 -0.261 0.9093 0.340
. % .2 -0105 -0.185 1.0732 0.585
_*% |3 -0107 -0.209 1.2709 0.736

* |4 0279 018 28234 0.588

I
I
I
. | :
K .| .|5 -0.103 -0.006 3.0772 0.688
I
I
I
I

-
-

|** i

- . * .16  -0.095 -0.081 3.3455 0.764
% .7 -0.099 -0.134 3.7385 0.809
. **% .18 -0.037 -0.241 3.8191 0.873
. * .19 0.028 -0.106 3.9109 0.917

*|
I
I

5
Series: Residuals
Sample 2008 2017
4 Observations 10
Mean 6.04e-15
3 Median -0.087937
Maximum 2.613644
Minimum -2.045418
9 Std. Dev. 1.334376
Skewness 0.364936
Kurtosis 2.740172
1 .
Jarque-Bera  0.250093
Probability 0.882456
0
-3 2 1 0 1 2 3
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.280191 Prob. F(2,6)0.7650
Obs*R-squared 0.854191 Prob. Chi-Square(2) 0.6524

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.296971 Prob. F(1,8) 0.6006

Obs*R-squared 0.357927 Prob. Chi-Square(1) 0.5497

Scaled explained SS0.199314 Prob. Chi-Square(1) 0.6553
Ramsey RESET Test

Equation: UNTITLED
Specification: YPRED Y C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic  0.044691 7 0.9656
F-statistic  0.001997 @7 0.9656
Likelihood ratio  0.002853 1 0.9574
Yoy e Js¥) e sall Culldll saall e galall aladl)

V1o



