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Abstract: The present study is about the statistical determinants for children’s births in Babil Governorate by
a process which contains several steps that based on data basics for a certain period of time (2010-2018) and
they have been collected as follows: problem determination data collection data tab and data analysis. This
18 done by applying statistical tools and (SPSS). The steps, statistical study and birth’s analysis determinants
are scientifically correlated to techniques and methods used by scientists and researchers that they preceded
usin these fields. There is no doubt that we need reliable data to conduct the research as well as the period of
time to study the behavior of births n this governorate in terms of height, decline and knowledge of the reasons

behind it.

Key words: Linear regression, statistical, evaluate, sequential analysis, estimated model, SPSS

INTRODUCTION

Children are the real wealth of any society because
they are the pillar of societies and they are the leaders of
the future. Also, the increase 1 the birth rate and the lack
of it is one of the most important in elements of tripartite
population change (fertility, mortality, migration). Fertility
15 one of the most important elements of natural
population growth. Therefore, we need to develop
extensive studies on the nature of the increase in birth
rates or decrease and try to explain the difference between
birth rates through a scientific and systematic statistical
process.

Disruption of health and preventive education
programs on mothers and non-follow-up, including the
examination of parents before and during pregnancy and
the lack of primary health care programs supposed to be
provided by the government and the spread of epidemics,
diseases, low standard of living for the family and other
reasons and factors that lead to a large disparity in birth
rates mn the governorate of Babil In order to provide
important information for this study, data on births were
collected from the Statistics section of the Health
Department of Babil as well as the Statistics section of
maternity hospitals and public hospitals 1n  the
governorate. Through this information, the researcher
looks for the factors that affect on the increase and
decrease of births. The simple and multiple regression
equations were used m two dimensions. The data
collected from the governorate of Babylon and they have
been studied. This research includes two aspects. The

first 1s the theoretical aspect of the presentation of
statistical models, namely, simple and multiple linear
regression models and the focus on the mechamsm of
constructing these models (quadratic and cubic) with the
means of comparison between them and the best of these
models. The second 1s the practical side of constructing
statistical models and total database of births for the
Babylon Governorate using statistical analysis application
(Mahfouz, 2008; Al-Baldawi, 2009) (Version 17 SPSS,
Minitab Version 24).

Literature review

Linear regression model assumptions (Khlil, 2006;
Al-Jubouri and Abd, 2000): Simple linear regression is the
simplest type of regression models used to describe many
relationships between variables, for example, the
relationship of Babil Governorate births with time or
another variable. The model represents a relationship
between two variables, one is a dependent variable and its
value 1s determined by the mner mside of the model and
the other a variable is independently which determines its
value outside of the form. The form is submitted to a set
of basic assumptions about the random error and 1s based
on the normal distribution. It is as follows: the random
associated with & a model winch 1s
independent of the independent variable x, it means that

variable 1s

the common variation between the mdependent variable
and the error 1s zero:

Cov(X,e)=0,¥, =1, ..,n
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Random error variable is g normally distributed, it
represents measurement errors, wregular errors resulting
from data behavior and other errors. The mean of the
random variable € is assumed to be zero:

E(g)=0,¥,=1...n

The random error of any view is independent of other
views. The random variable €, has a constant variation o’

Var(g,)=E(g])=¢", ¥, =1, ..,1
MATERIALS AND METHODS

For the purpose of birth’s data collecting, the
researcher was provided with a statement for the purpose
of facilitating his mission from the Deanship of the
Faculty of Education for Pure Sciences at University of
Babylon entitled to the Department of Babylon Health and
also to the hospitals of the governorate. Data relating to
the number of births were collected according to the
sample of the time under study and by 8 anmual
observations. The lmear regression model (simple,
quadratic, cubic) was used to evaluate birth rates in the
governorate. Data were analyzed usmg the statistical
analysis program (SPSS Version 24).

Method of Ordinary Lower Squares (OLS) (Fadel, 2013;
Timm, 1975): One method of estimation is the Ordinary
Lower Squares (O1.3) method and the maximum possibility
method which aims to obtain estimation formulas for the
parameters of the model The statistical relationship of the
variables X, and Y, can be described as follows Eq. 1:

yi =BHBx+gi=1,23 .0 (1)
Where:

x, = The dependent variable
v, = The independent variable

B, and P, are two parameter model and graphically
represented the followings: [, represents the fraction by
the y-axis which reflects the value of the dependent
variable in case the value of the independent variable is
missing that is the case, x = 0 (Fig. 1).

As for B, 1is Straight line inclination (B+x). The
amount of change 1s reflected if 1t changes in one umt and
the change may be mcreased if the mclmation signal 1s
positive or downward if the inclination 1s negative. As for
g; represents the error in interpretation of Y; and it can be
written out of the relationship in Eq. 2:

Y &

¥i

1

Fig. 1: B, and B, are two parameter model
g =y, -(B,+Bx;) (2)

The process of estimating the parameters of the
model using the method of squares 13 smaller as this
method tries to find the best linear model by reducing the
total squares of deviation (between the actual views and
estimated) (Eq. 3):

s=>»" e 3)

Where:

Mini 82 = Mini(Yl -8, -8 xi)z (4)

Regression coefficients (B, B,) can be estimated in
the model using the lower squares method and this
estimate is the sum of the squares of random errors

(Eq. 5):

Eez - 2(3/7(60 +E’1X))2 %)

In order to estimate the parameters of the model, the
sum of the error boxes is minimized by the partial
derivation of the parameters of the linear model and their
equivalents by zero as follows (Eq. 6):

AOub) e 50 by +bix))(-1) =0
ab, (6)

%ﬁ’bl) = 2?:12(yi _(bUerlXi))(_Xi) =0

1

The application of some calculations for the purpose
of getting natural (Eq. 7):
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nbUJr(le)b1 = Zyi )
(Exl)bUJr(ZXiz)b1 = ley1

Linear equations with unknown parameters b, and b,
and provide us with at least two different values x;’s. The
capabilities of the lower squares represent the only
solution to the system of linear equations. In solving
these equations, we obtain the estimated parameters of
the slope and the next fixed limit (Eq. &):

b1:B1:21:l(X1-§)(YI_y)=Si (8)

21":1(xl -Z)Z S

As for:

)

y, - 2?:1Xi2?=1y1
: n

2 _(Znnzlxl)z
n

©)
S~ 2%

Thus, the tendency is equal to Eq. 10:

b1=§1=“21=nxiyi'21=fi oY (10)

o 2 2
n21zlxi _(21:1Xi)

The fixed limit is calculated from its relation to the
tendency n relation (Eq. 11):

CvRY k. 11
b, = : nl : By =v-BXx ab

Because of the natural distribution hypothesis,
and g are also consider the greatest potential. As for X1s

the mean of the values of the independent variable ¥, x is
the mean of the dependent variable values y, the mean of
the dependent variable values is ¥ =f,+fx, this estimate
1s called “regression equation estimation y on x.

1976;
Muhammad, 1988): The explanatory power of the model
is tested through the coefficient of the determination

Some regression model tests (Morrison,

coefficient R* = 1’ according to the following relation:

. XYY (12)
R Y-V

R’ is one of the most important factors that measure
the correlation between two variables and the existence of
such a relationship implies that one of these variables
depends on the change on the other variable. The
coefficient of determination i1s a defimte value and
belongs to the following field: O<R*<1.

The coefficient of wvalue determination ranges
between 0 and 1 as the fundamental difference between
the coefficient of determination and correlation coefficient
lies in causality where correlation measures the
relationship between two variables, regardless of the role
played by each variable. The coefficient of determination
also measures the correlation but takes into account
causation as the variable X is the one explaining the
phenomenon Y, The overall significance test of the simple
linear regression model or the effect of the independent
variable X;(H;: B, = 0). It can be shown through the table
of analysis of variance according to the following
statistical formula:

__ BSS (13)
RSS/(n-2)

As for ESS 13 the Sum of the Error Squares of
Analysis of the Variance Table) (ANOVA) RSS represents
the sum of squares interpreted through the linear
regression model. The test can be described by its relation
to the limiting factor according to the following
relationship:

_ R*/1 _ R
(1-R2)/(n-2) (1-r?)

m-2)~F,, (14

Tt is through the relationship with the distribution F,
all of the parameters of the model are tested if the model
is equal to zero at the same time against the hypothesis of
the significance of the tendency. The calculated value 1s
compared with the tabular value of a statistic F with two
degrees of freedom 1 (in the numerator) and n-2 (in the
denumerator). These quantitative methods must be
addressed in detail and through the analysis of health
data in Babil Governorate. Tt can be an independent
variable x; which expresses time (months, years, ...,) then,
the model is called the linear trend model.

RESULTS AND DISCUSSION

Practical part: Statistical analysis will be done by
building a simple linear and multiple regression models to
form the cube and square with the comparison between
models and draw the best models according to statistical
measurements where data have been collected from the
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Tahle 1: The romvber of birthe i the Govemorate of Baterkn

Ha. of births WeaTs
Gasly 2010
61741 2011
6alaay 2012
62532 2013
G544 2014
62119 2015
57774 2014
53449 2017
Tahle 2: Analeeic of wariarce

Soumce df 25 LIz f-rahwes  pvmhis
Begrecdon 1 24342545 24342545 1491 0217
Error G Te228aT1 1303804 5

Tatal T 103070816

Mirdstry of HealthDepattmert of Heath of Babyon
atud after tab data by the researcher was the data ihoa
Tahle 1.

Linear regression models for total number of b irths:
Sitnple lineat regression models were built and the linear
regressiofy model of second and third class where the
wariable deseription adopted by the total mamber of births
it the Governorate of Babylon for the years (2010-2017)
with T arwnaal wiew s compiled from the DIivd sty of H edlth
Drata reatranged to suit analysismethod of the gradient as
shown in Table 1. It relation to time as independent
wariable which represents direction and growth of births
in the governorate duringthe shady period

The simple linear tegression model (general trend)
was constructed between the total mamber of tirths in
Babil G overnorate as a dependent wariable, bar, and time
v, as an independent explanatory wariable affects the
rmanber of births on the hopothesis and according to the
statistical thecty that the errors of the model are
independent and donot follow atry statistical model
lirking the errors with each other and the distritntion of
errors follows the nataral distribution to be the basis in
the process of estimation and construction of models of
scientific basis where the model was estimated through
the method of lower sgquares with the extraction of
statistical tests of the parameters and model with the
efficiency measures of the model and the resdts were as
follows: the regression equation is:

har = 64281-Ta 1 v
5 =361082, B* =241% R*adj) =11 5%

Table 2 of watiance analysis of the tegression
model The results indicate that there are wery weak
cottelation betwreen the dependent wariable and the
roarber  of hirths in Babd Gowvernorate with  the
tithe-variart warigble andthe effect of the reverse effect.

700 -
o] A
25000 -
A s0000 |
£7500 Arcauoy mossce
MAFE 4
#5000+ MED 7rHs4

Fig 2: The general trend model of the vaiable mamber
of hitths (Linear Trend Model bar = d42%1-
TaPuy

This means that the itcrease in time leadsto a decrease in
the munber of births in the governorate The 24.2%,
indicating  that the independent time -variable has
explaned the changes in the bith rate wariable in B ahil
Gowvernorate by at app oimhoate tate of 24%, The estimated
model as a whole is statisticaly wnacceptable and the F
test walue of 191 andits probability is p= 0.217 for the
estimated model which is much 20.05 and corfirms the
insigrificance of the smple linear regressionmode asa
whole. This explaing the fact that it is not possible to rely
o1 its results iminterpr eting the relationship hebareen the
marher of births in Bahil Governorate from its relationship
with time. In addition, the parameter of the independent
vatighle ([t e) isnegative, insiomficant andis worth TED.1 .
It meatis that the increase in time by one unit (1 Fea)
leads to a dectease in the mumber of births in the
governotate which is equal to the estimated model
parameter of T69.1. Figwe 2 shows the results of the
estism ated model that the devigion of the estim ated m odel
caty be ohgerved from the description of the real data 3o,
itis considered a weak model.

The efficiency measures of the model were caloulated
as the mean absolute percentage of errors and the mean
abzolute deviations, the mean error squares. They are as
followrs:

Accuracy Measures

MAPE 4
MAD 2472
MSD 9778534

Square model: Souare model was built from a second
class to describe the relationship between the appr ored
variable to the munber of birthsin the Governorate of
Babrlon, the independent wariable and time form results
wete as foll o s
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Table = Arabyric of wurimce of Tesreccin pode]

Tabk 4: Liesr snd quadratic compoteris

Sonrie df o iz Fuwlhe: puahe Sonrce & gs Frrahaes porahies
Begmesdon 2 S451M50 43255245 1133 o.nl4 Linear 1 24842545 0191 0217
Error 5 18560326 ET12065 [hiadratic 1 SOG6TO44 1607 onin
Total T 100708

S100

Polynomial regression amalysis: har versus ¥: The
regression equationis:

bar = 55342 + 450 5y - 594 0+
S =1926 6TR.° = 22 0%ER *(adi) = 74.3%

Tahle 3 of wariatice analysis of the regressionm odel.
The results indicate the existence of a correlation betweean
the dependent wariable (roamber of hirths in the
Governorate of Bakil with explanatory wariable, divect
impact relationship and titn e, That means the inereased
tithe ity one titve wiit takes the highest mamber of birthsin
the governorate by the estimated parameter 4595 The
walues of the coefficient of determination ind cate that the
explanatory  power of the model has  inereased
sigrificarntly compared to the simple linear model with a
coefficient of 82 0% ind cating that the independerd time
vatiable has interpreted the changes in the hirth
cowt by 22% and the estimated model as a whole is
statistically acceptable. According to the Fovalue of 11 38
and its probability, p = 0014 for the estimated model
whichis<0.05 which corfirm sthe s grifi cance of the linear
regression model as a whole in terms of statistics Tlhis
explans the possibility of relying on the results in the
interpretation of the mamber of births in time while the
other variable which represerts the time box, its effect
reverse ofn the nwmber of births because the negative
indication reached the estimated parameter 506, This
effect is intended to decrease the mumber of hirths and
that the quadratic model in general iz much better than the
linear model bt still does not explain the mo ority of
changes in the mumber of births Figure 3 shows the
estitnated model results by comparing the estim ated model
with the original data for the time series of mumbers of
hirths it the Governorate of Bakil. Efficiency meamures
were a foll owra:

Accuracy Measures

MAPE 2
MAD 1242
MSD 2320041

It iz smaller than its conterparts in the simple linear
model. A sequential analysiz of the wvatiance of the
cuadratic model was carried out according to its linear and
guadratic componetts and the results were as follows
Tahle 4.

Fig 3: The general estimated trend of the mumber of
hitths (Quadatic trend DIdel bar = 5534244 5051y
398xy

The signficance of the linear composition of the
model was not s gnificart by which pevalues showed that
their walues were =005 with a sigrificant difference to the
guadratic composition. To ensure the efficiency of the
model has been dealing with errors of the model in several
formatsthrough a normal probabiity plot it is fowndthat
the form errors (estimated model protector) be close to
much ey the direction line indicating the quality of form
atid the absence of extreme walues either at the begiming
ot end of data and hence, the estimated model quality
high Henee, the quality of the estimated model is ashigh
asthe distribotion of errors theough(Histogram)). [tis oot
disgociated from the normal form of plepsical dstribotion
atd model errors wersus estimated walues are close to
and around zero (Mabfouz, 2008; A1-Baldasri 20090
(Fig. 4).

It1 additior, the model has been well explained and
improved toraise the explanatory power and to withdraw
the remainitg errors inthe information. A third class cubic
model has been constructed to increase the accowacy of
the model. The cube model (Third Class): Cube moded is
constricted from thivd class to describe the relationship
hetweet the approved varishle to the mumber of hirths in
the governiovate of B abil and the independent wariable and
tite The aih goal iz to improve the model and
achievethe optimization. It is as follows: the regression
ecjuation is:

bar = 60753 - 10373+520. 25" - 109 37
S =1692 A9R.? = 88 9% R adj) = 20.5%

Table 5 of variatice analysis of the regression model.
The model constitates a generally accepted statisticsl
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Fig. 4: Behavior of errors of the estimated quadratic model of the variable number of births: a) Normal Probability plot;

b) Versus fits; ¢) Histogram and d) Versus order

Table 5: Analysis of variance according to optimization

Source df 58 MS F-values  p-values
Regression 3 91612674 30537558 10.66 0.022
Error 4 11458142 2864536

Total 7 103070816

Table 6: Sequential analysis of variance

Source df S8 F-values p-values
Linear 1 24842545 01.91 0.217
Quadratic 1 59667944 16.07 0.010
Cubic 1 7102184 02.48 0.190

and according to F test. It was 10.66 with a probability of
0.022. In comparison with the quadratic model, the
estimated model improved the results to the approximation
of the values of the coefficient of selection from the (one)
at 88.9%. For the sake of the model test, the results were
as follows Table 5.

Sequential analysis of variance: The results indicate the
signmficance of the quadratic composition and the
insignificance of the linear and cubism according to F test
and the probability value associated with it. The data for
the series of birth were drawn with the regression line of
the cuboid model and the results were as follows
(Table 6 and Fig. 3).

After the theoretical and applied study on the data of
the number of births that included the construction of
multiple models, the researcher reached the following
conclusions: the estimated model of births was quadratic
and cubic that these models converge in terms of
interpretation of births with selection coefficient values
that vary between 82 and 88%, since, births were rising
until 2014 and began a rapid decline by the year 2015. The
quadratic model is preferred for not being complicated
statistical model, the decline reflects the difficulties of
economic life and reluctance of marriage and reproduction
that affects the births.

680007
660007
640001
620001
‘g 60000
580004
56000+
540004
52000 r r r r r ' r 1
0

8 1692.49
R B8.9%
R (adj) 80.5%

Fig. 5: The estimated general cubism trend model of the
variable number of births

CONCLUSION

The estimated model was the quadratic and
cubic model that these two models converged in
of the mterpretation of births with the
values of the coefficient of selection and ranged from
28-88% birth to the rise until 2014 and the rapid decline
began in 2015. Tt is preferable to use the quadratic model

terms

because of the complexity of its statistical form and the
decle reflects the difficulties of economic life and the
reluctance to marriage and reproduction which affects

births.
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