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Abstract:

Due to many cases of congenital malformation in newborns that Iragi children suffer from,
especially in the last two decades, a large amount of research has been conducted that explains
the most important reasons that cause an increase in infection in fetuses. This type of data is
represented in the form of non-negative integers. It may be modelled using the Poisson
regression model or the negative binomial model when the Poisson model suffers from hyper
dispersion means that the variance is greater than the average. However, when there is a linear
relationship between the explanatory variables of these models, classical estimators, such as the

commonly used maximum likelihood estimator, will be unstable.

Therefore, we resort to other methods to address multicollinearity that appears as a result of this
correlation between the explanatory variables, which are efficient when compared with other
methods, a Ridge regression estimator and the two-parameter estimator, in which several
combinations of the two Ridge parameters and the Liu parameter included in its calculation
were proposed to form an estimator that has less Mean squared error. We study this through a
Monte Carlo simulation study. Finally, the best estimator is employed in addressing the
problem to analyze the data of the phenomenon of congenital malformation in newborns in
Babylon province to show the benefit of the proposed combinations. It was found through the
results that the best combination of a two-parameter estimator came when using the ridge
parameter 122 and the parameter Liu d, and that each of the mother's age, her exposure to
radiation, side effects of some medications, and the number of previous miscarriages had a

positive effect on increasing the child's incidence of congenital anomalies.

Keywords: Poisson Regression Model, Negative Binomial Regression Model, Count Data,

multicollinearity, Ridge Parameter, Liu Parameter, Two-Parameter Estimator.
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20 3.046 0.480 0.124 0.567 4.27758 0.529 0.443 0.698
0 46 5 1 4 4
n
25 3.710 0.984 0.519 0.956 5.51258 0.777 0.745 1.223
46 5 3 4 4
=p 50 3.578 0.667 0.491 0.934 5.30858 0.559 0.738 1.023
0.95 46 5 3 4 4

10 3.408 0.548 0.376  0.698 3.57458 0.449 0.626 0.935
0 46 5 3 4 4

20 3.131 0.472 0.297 0.575 3.54258 0.369 0.537 0.794
0 46 5 3 4 4

25 7.866 0.942 0.571 0.879 12.1995 1.008 0.854 1.14
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=p 46 5 3 4 84
0.99
50 7.499 0.828 0.558 0.782 11.8985 0.833 0.809 1.021
46 5 3 4 84
10 7.390 0.816 0.323 0.735 10.7505 0.582 0.663 0.977
0 46 5 3 4 84
20 4.657 0.702 0.284 0.718 6.37458 0.356 0.428 0.938
0 46 5 3 4 4
P=3, d=0.9 Lie MSE &) ;a5 (6) J g2l
0
n MLE ﬁkl,d B k2,d B k3,d MLE ﬁde Bkz,d BkB,d
25 2.238 0.70 0.36 0.9192 4.660 0.78 0.480 0.976
5 72 72 8 52 2 2
=p 50 1.309 0.69 0.27 0.5773 4,707 0.61 0.507 0.518
0.9 8 13 83 8 13 3 2
10 1.228 0.53 0.27 0.4321 3.438 0.33 0.400 0.447
0 4 71 81 7 51 3 2
20 1.200 0.23 0.13 0.4161 2.404 0.41 0.211 0.330
0 0 91 31 72 21 3 2
n
25 5.774 0.74 0.43 0.8051 5.639 0.66 0.513 0.855
6 31 01 72 01 3 2
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50 4.702 0.42 0.20 0.7831 4.435 0.44 0.506  0.655
_ 6 61 21 7 21 3 24
=p
0.95 10 3.232 0.30 0.28 0.5471 4.701 0.33 0.394  0.567
0 6 71 71 7 21 3 2
20 3.955 0.23 0.20 0.4241 4.669 0.25 0.305  0.426
0 6 11 81 7 21 3 2
n
25  14.69 0.70 0.48 0.7281 18.32 0.89 0.622  0.772
_ 06 11 21 11 3 2
=p
099 50 1332 0.58 0.46  0.63114  15.02 0.71 0.577  0.653
36 71 91 16 61 31 24
10 9.214  0.57 0.23  0.58414  10.87 0.46 0.431  0.609
0 6 51 41 16 77 51 31 2
20 6.481 0.46 0.19 0.5671 8.501 0.23 0.196  0.570
0 11 51 76 91 3 2
P=6, d=0.9 Lie MSE &) 4l (7) J g2l
0
n MLE Z?kl,d Z?kz,d BkS,d MLE Ekl,d ﬁkz,d ﬁk&d
25 2268 0736 0.396 0948 4.690 0.814 0509  1.005
20 9 9 91 52 9 9 5
=p 50 1337 0719 0.406 0.605 4735 0.639 0.535  0.545
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0.9 56 0 0 06 55 0 0 8

10 1.249 0.557 0.298 0.452 3.459 0.355 0.421 0.467

20 1.218 0.257 0.151 0.434 2.423 0.430 0.230 0.348

25 5.792 0.760 0.347 0.822 6.657 1.677 0.530 0.873

2 7 7 78 4 7 1 9
=p 50 4722 0445 0321 0802 5455 0461 0523 0674
0.95 45 8 9 97 5 9 7 0
10 3252 0326 0306 0566 5721 0351 0411  0.585
0 47 4 19 92 5 9 6 3
20 2975 0250 0179 0443 3689 0271 0322  0.444
0 4 2 6 04 5 9 9 6
n
25 1471 0720 0401 0747 1733 0910 0.639  0.790
o 04 9 9 98 9 9 6 3

099 50 1234 0606 038 0651 16.03 0735 0594  0.672
34 9 3 0 9 9 9 0

10 8.234 0.594 0.353 0.604 9.897 0.484 0.448 0.627

20 4.500 0.480 0.114 0.586 6.521 0.258 0.213 0.588
0 8 9 76 55 64 76 38 63
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MSE e go dadaall (AU 48 yha g o pall lanil 48 jla < s (8) Jsaal

B B P-Value Biza P-Value

B\O 4.3691 0.000 8.1417 0.000

B\l -0.0462 0.074 -0.1818 0.046

[/3; 0.4461 0.054 0.8096 0.048

[/3; 0.3857 0.006 1.1241 0.003

B} -0.1589 0.483 -1.6946 0.161
MSE 7.563 2.069
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