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Assessment of Asymptotic and Logistics
Growth Models on A Chemist Data
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Abstract — This research considers two growth models; asymptotic growth model and logistic
growth model. Both models were compared to establish a better model for modelling and
prediction based on a Chemist data on the percentage concentration of isomers versus time for
each Isomerization of a-Pinene at 189.5 °C. Results from the growth curve shows a non-linear
relationship between the response (time of isomerization) and the independent variables
(percentage of concentration) for all the four isomers considered. Based on the four isomers four
different quadratic regressions of second-order were fitted. The problem of the initial parameters
was addressed by second-order regression techniques since the models considered have three
parameters to be estimated before the iterative approach was used. Estimation of parameters was
done using modified version of the Levenberg-Marquardt Algorithm in Gretl statistical software.
The results from both models were compared based on Aikaike Information Criteri (AIC),
Bayesian Information Criteria (BIC), Mean Squared Error (MSE) and R-square. The
Asymptotic Growth Model was identified to be a more adequate model for modelling and
predicting growth patterns for three isomers (Dipentene, Pyronene and Dimer) while logistic
growth model was seen to be a better model for predicting growth patterns of one isomer (Allo-
Ocimene). This study will go a long way in directing Chemists and researchers in that field in
choosing the appropriate model for their research.

Keywords — Asymptotic Growth Model; Levenberg-Marquardt Algorithm; Logistic Growth
Model and Non-linear Model.

I. INTRODUCTION

Regression models explain the dependence relationship between a response random variable and a set of
explanatory variables. Regression analysis helps investment and financial managers to value assets and
understand the relationships between variables, such as commodity price and the stocks of businesses
dealing in those commodities. Given n-dimensional independent random variables x;, x5, X5, ... , X, the
regression models specifies the conditional distribution of y /x4, x5, X5, ... , X,,. Specifically, a regression
method principally is concerned with the mean of this distribution: E(Y /x4, x5, X, ... , X,,) which is the
conditional expectation of the response variable given the explanatory variables and it is known as the
regression function. The mean regression can be linear or non-linear regression. Nonlinear regression
models are indispensable tools for statistical analysis when the assumption of linearity fails. There are
situations where theoretically nonlinear regression is suitable such as, in animal growth from birth to
adulthood, this is clearly nonlinear since such growth could be rapid soon after birth and leveling off at
adulthood [1]. In the biological sciences, the growth curves have numerous significant applications, the
regression growth models have been found to give a good description of different growth patterns exhibited
by variables.

Nonlinear regression models are also used in social sciences, physical, engineering, biological,
management sciences, business and economics. Reference [2] estimated the parameters of two non-linear
regression models using iterative steps to fit model with data sets. A lot of nonlinear regression models
have been derived by mathematicians and statisticians. Most of these models have been applied to different
real data sets according to different research problems in the different fields of study. On the other hand,
there are a huge number of circumstances in the real life setting where the application of nonlinearly
regression models becomes difficult because of intractability of the statistical model. This could be due to
the fact that a great number of nonlinear regression models have been proposed by statistician thus,
determining the appropriate nonlinear model for a particular data set becomes a difficult task. Also, the
problem of lack of fit of a statistical model could be traced to fitting a data set to an inappropriate model.
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Method of estimating the parameter of the nonlinear regression model has been identified as a critical issue
in the utilization of the nonlinear regression models. Reference [3] described some computational methods
based on numerical analysis to estimate the parameters of nonlinear regression model. In this study, two
nonlinear regression models are studied: the logistic growth regression model and the asymptotic growth
regression. The study applied the estimation of the parameters of a nonlinear regression model using an
assumed initial values and a modified version of the Levenberg-Marquardt Algorithm in Gretl statistical
software to model a chemist data using two growth models.

II. GROWTH MODELS

A. Logistic Growth Model

The logistic growth model is used in modelling nonlinear relationships, like population growth and likes.
Population growth is basically exponential in nature. Growth at an early stage will run very slowly, then it
will rise sharply and when it approaches the maximum capacity, its growth will slow down again until it
reaches zero growth. This growth model is an improvement from the exponential growth model which
assumes the population will grow indefinitely, as hinted by [4]-[7].

In real life situations, it is out of question to have event grow exponentially forever. Thus, the exponential
model approaches some limiting value if the growth drops significantly. For such growth, the logistic
growth model becomes more appropriate. This scenario makes it obvious that the logistic growth model is
first exponential and then records the down-steep in growth rate as the response variable approaches the
model’s upper bound. Generally, the appropriateness of a logistic growth model in the estimation of
maximum rate of increase or optimum x level for maximizing the y value is a significant component of its
function [8] and [9]. Reference [10] applied logistic regression to evaluate the association of driver
characteristics and accident severity in Italy. The results indicated that males are more likely to be engaged
in fatal accidents and that car drivers are less likely to be fatally injured than killed than motorcyclists.

The logistic model for one predictor variable is;

Bo
y=— FPo , 1
LS T hewrn M (1)

In (1) By, f1and B, are the model parameters. The logistic model is hinged on the belief that growth rate
is proportional to the population of interest and the remaining resources available to the existing population.
The logistic growth model be expressed as

y() = £ £ ()

1+exp(—at)(L—1) = 1+exp(-at)[-a(t—tiny)]
Bo

where: tinr = i(ﬁ - 1) (3)

Some of the applications of logistic growth model include; Reference [11], he examined the applicability
of the logistic growth model in the study of the COVID-19 pandemic and other infectious diseases in
multiple regions in China and other selected countries. The study showed that growth rate of out breaks
was different for different regions and countries. The model showed a good fit and identified the existence
of heteroscedasticity and positive serial correlation within residuals in some province and countries. Also
[12] in a study to determine factors affecting diabetes in the red sea state used the logistic regression models
and he observed that there was a relationship between diabetes infections and some predictor variables after
analyzing data with simple binary logistic regression and multiple logistic regression.

B.  Asymptotic Growth Model

The Asymptotic growth model is a nonlinear regression model that poses a deterministic component that
is said to belong to the family of convex/concave curves that do not have any maxima or minima or a point
of inflexion. It does not have the property of being transformed into a model form that is linear in
parameters; hence it is inherently considered a nonlinear model. The estimation of the model parameters
cannot be done using the widely favored least squares method. The asymptotic growth model is used to
describe growth that is limited. When using asymptotic model, as the independent variable approaches
infinity, the response variable tends to the horizontal asymptote. Different parameterization of the
asymptotic growth model exists, in this study the following parameterization is considered

y = By + freP> ®)

DOI: http://dx.doi.org/10.24018/ejmath.2022.3.5.132 Vol 3 | Issue 5 | September 2022



EJ-MATH, European Journal of Mathematics and Statistics
ISSN: 2736-5484

III. METHODS

This section describes the asymptotic growth model, the logistic growth models and estimation
procedures applied in the study. The study made use of a chemist data that comprises of percentage
concentration and time of isomerization of a-Pinene at 189.50 °C for four different isomers namely;
Dipentene, Allo-Ocimene, Pyronene and Dimer. Because of the four different isomers, four quadratic
regressions were considered. The quadratic model of second-order was used applied to obtain the initial
value of the parameters for iterative approach and also the quadratic trend was plotted. Estimation of
parameters was done using modified version of the Levenberg-Marquardt Algorithm in Gretl statistical
software. The results from both models were compared based on Aikaike Information Criteri (AIC),
Bayesian Information Criteria (BIC), Mean Squared Error (MSE) and R-square.

A. Statistical Properties of Logistic model

B A simple logistic growth model with the following model specification is considered:

B
YO = ®)

Where: f,= growth rate, 5; = upper asymptotes where the independent variable tends to infinity and S,
is the growth range
The growth rate is obtained by taking the derivative of (5) with respect to x

Ay (D) _ —BoBaePrtFeX
ax (1+elfl+l?zX)2 (6)

The linear form of (5) is derived as follows;

1 _ 1+e(B1+B2X) Bo _ BatBaX
y@®)t= T — = o= 1+ ePrthz (7)
in(fe—1)=p+8, ®)

B.  Asymptotes of Logistic Growth Regression
Firstly, the parameters 8, and [5, are taken to be zero

Bi=0 :>y=$ ©
:82 =0 >y= 1+iul;1 (10)

C. Point of Inflection of Logistic Growth Regression Model

In Practice, growth curve modeling employing functions with an oblique asymptote and one or more
inflection points is useful, [13].

From equation (7) we, have that; y(t) = B,(1 + e®1+£20) 7"
—BoBreB1th2X)

Hence, y'(t) = Cectiemy (11)

— 20(B1+B2X)(14e(B1+B2X) 2+z 202(B1+B2X) (1 4e(B1+B2X)
And, y"(¢) = BoB2"e (1te ) 505249 ( ) =0
(1+eB1+620)

_ 7505223(B1+Bzx)(1+e(E1+l?zX))+zﬁoﬁzzez(B1+Bzx) —0
- (LreBrrBax) =
= —oB, e Prtha0) (1 4 eBr+h0)) 4 2 B 2e2(Fr+haX) =
ES —[)’0[322(1 + e(ﬁﬁﬁzX)) + Zﬁoﬁzze(51+ﬁzx) =0
=1+ eBr4B2X = 2pB1+52X)
~ eB1+B2X) — 1,

By taking the log of both sides we have; x = _B—ﬁl (12)

2
D. Maximum Growth Rate
To obtain the maximum growth rate the value of x at the inflection point is obtained thus;

-p1
o) _ poppelP1*#2 %)
ox -B1,)\°

( L olBrtBaC ,;25))

= —Pob (13)

E. Relative Growth Rate

Relative Growth rate is a standardized measure of growth with the benefit of avoiding, as far as possible,
the inherent differences in scale between contrasting organisms so that their performances can be compared
on an equitable basis [14]. In this section, the relative growth is derived as a function of the independent
variable
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19y —BoBreB1th2X) [(1+e(ﬁl+ﬁzx))
yox  (1+e(B1+B2%0)? Bo
—BreB1th2X)

= (+e®r+h200) (14)

F. Maximum Likelihood estimation of Logistics Regression Parameters

The parameters of the logistic regression model could be estimated using the method of maximum
likelihood as follows. Let the likelihood function be;

L= T fO) = ML [(e? (1 = a)' 0] (15)
By taking the log of the likelihood function we have

L= log, (Il [(a” (1 — a)' ™D

=Yt yilogea;+ (1 —y) X, log.(1 —a) =y; 2, logea; + X1, log.(1 —a) + y; 21, log.(1 —a;)

=y loge (ﬁ) + 2 log.(1-a) (16)
. —a: = (Bo+B1X1+B2X2)

T o-BotPiX i+ F2XD)" It follows that 1 — a; = 1 + e'FotFrfi¥rza

[1+ e~(Bot+B1X1+B2X2)]

Hence; Log (8o, By, B2) = yiloge (m) + 31 loge(1+ ePothrtirhaXa))
= yilog(By + BiX1 + BoXy) + Bl loge(1 + eorfrathara)) (17

Since, a; =

The MLE of the parameters are the values of 5y, 5;, f,that maximizes the likelihood of the function. No
closed-form solution exists for the B;'s in (4), consequently the estimates of the model parameters are
obtained by computer numerical search techniques.

G. Estimation of Parameters using Assumed Value

In this method, we first assign an initial value to one of the parameters (f3,) of the model. Secondly, a
linear model is developed from the nonlinear regression equation. The transformed model is used to
estimate the other parameters of the model where £3, is assumed to lie—1.0 < 8, < 1,

H. Asymptotic Growth Model
The asymptotic growth model for this study used the following parameterization;
y = By + B,eP* | as shown in (4).

1L Statistical Properties of the Asymptotic Growth Model

To obtain the growth rate, (4) is differentiated with respected to x. The linear form of (4) is obtained as
follows:

Iny = Infy + Iy + Box, (18)
J. Asymptotes of Asymptotic Growth Model
When g, =0,y = B, and when g, = 0,y = o + f;

K. Asymptotic Growth Model

The research used the modified version of the Levenberg-Marquardt Method. The procedure is as
follows;

1. Obtain partial derivation of the model with respect to the four parameters (B, By, B2)

2. Develop a program in the Gretl software using equation (4) and (5) and input the initial values by
fitting second order polynomial (Quadratic Model), use Micro-Excel software for scatter plot and trend
analysis.

3. Then substitute the coefficient (ﬁéo), 1(0), [)’2(0)) as initial guess values for iteration process.
4. Input the data and initiate guess values on the developed program. Then, run the iteration to obtain

the results.

IV. DATA COLLECTION AND ANALYSIS

To assess and compare the behaviours of asymptotic and logistic growth models, data on percentage
concentration and time for the Isomerization of a-Pinene at 189.5°C in Table 1 was used, while applying
the non-linear least squares estimation using a modified version of the Levenberg — Marguardt algorithm.
The comparison was done based on the following model criteria; Aikaike Information Criteria (AIC),
Bayesian Information Criteria (BIC), Mean Squares Error (MSE) and Rsquared.
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TABLE I: DATA ON PERCENTAGE CONCENTRATION AND TIME FOR THE ISOMERIZATION OF A-PINENE AT 189.5 °C

Time (Min) Dipentene Allo-Ocimene Pyronene Dimer
1230 7.3 2.3 0.4 1.75
3060 15.6 4.5 0.7 2.8
4920 23.1 5.2 1.1 5.8
7800 329 6.0 1.5 9.3
10680 42.7 6.0 1.9 12.0
15030 49.1 59 22 17.0
22620 57.4 5.1 2.6 21.0
36420 63.1 3.8 29 25.7

Taking partial derivation of asymptotic growth model in (4) with respect to ([A)’ o B 1 B 2 ) we have,

i _

e (19)
a_%’; = ehPox (20)
i _ B

oB, Prxe™

A simple logistic growth model with the following mode specification is considered:

— '80 — (Bi+pox) Y 21
Y _1+e(/31+ﬂ2x) - ,80(14—6 ) ( )

Taking logarithm of both sides

ln(y) = ln(ﬂo) — Ln(l + e(ﬁl"‘ﬁzx))
Let o, = ln(ﬁ0)° a, = f, and o, = [3,, we have
7 ety —tnfi 1 ) .

By taking partial derivation with respect to (&, &;, X,, ) we have,

g (23)

2@,

i (1 + e(“'“”zx))il ln(l +el +"’2”))

b e Y 4 o) o

0%,

We now apply the modified version of the Levenberg-Marquardt Method to estimate the models

V. RESULTS AND DISCUSSIONS

A. Fitted second order polynomial (Quadratic Model) of each Isomerization of a- Pinene at 189.50¢
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Fig. 1. Quadratic Trend Plot Yii1 Dipentene.

The quadratic trend plots in Fig. 1 shows a curve not a straight line which reveals a non-linear relationship
between percentage concentrations versus time on Isomerization. It is also noticed from the graph that the
quadratic model fitted the data very well because all the observed data fits into the curve and it has R-
squared of 98.95%, which confirms a very good fit. This plot also describes the shape of the asymptotic
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growth curve. Hence we can say that percentage concentration versus time on Isomerization of a-Pinene at
189.5 °C to Dipentene exhibited asymptotic growth.

Y., Allo-Ocimene
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Fig. 2. Quadratic Trend Plot Yi2 Allo-Ocimene.

The quadratic trend plot in Fig. 2 shows a curve not a straight line which reveals a non-linear relationship
between percentage concentrations versus time on Isomerization. It is also noticed from the graph that the
quadratic model didn’t fit the data very well because all the observed data did not fit into the curve and it
has R-squared of 64.44%, which confirms a slightly good fit. This plot has an S-shape that describes the
shape of the logistic growth curve. Hence we can say that percentage concentration versus time on
Isomerization of a-Pinene at 189.5 °C to Allo-Ocemene exhibited a logistic growth.

Y;; Pyronene
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Fig. 3. Quadratic Trend Plot Yi3 Pyronene.

The quadratic trend plot in Fig. 3 also shows a curve which reveals a non-linear relationship between
percentage concentrations versus time on Isomerization. It is also noticed from the graph that the quadratic
model fitted the data very well because all the observed data fits into the curve and it has R-squared of
99.09%, which confirms a very good fit. This plot also describes the shape of the asymptotic growth curve.
Hence we can say that percentage concentration versus time on Isomerization of a-Pinene at 189.5 °C to

Pyronene exhibited asymptotic growth.

Y, Dimer
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Fig. 4. Quadratic Trend Plot Yis Dimer.
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The quadratic trend plot in Fig. 4 shows a curve-linear relationship between percentage concentrations
versus time on Isomerization. It is also noticed from the graph that the quadratic model fitted the data very
well because all the observed data fits into the curve and it has R-squared of 99.65%, which confirms a
very good fit. This plot also describes the shape of the asymptotic growth curve. Hence we can say that

percentage concentration versus time on Isomerization of a-Pinene at 189.5 °C to Dimer exhibited
asymptotic growth.

TABLE II: RESULTS OF THE TWO GROWTH MODELS FOR PERCENTAGE CONCENTRATION VERSUS TIME ON DIPENTENE

Model Statistics Asymptotic Growth Model Logistic Growth Model Best Fit
Estimated coefficient (P-values) Estimated coefficient (P-values)
skskosk
Alpha(ﬁl) 4.0798 (0.0000%**) 4.2068 (0.0000%**)
Beta([fz) for X -2.6143 (0.0000%**) 2.1918 (0.0000%**)
N Asymptotic Growth
Beta([fs) for X -2.0138x10-3(0.000%) -.00034806 (0.0000%**) Model
MSE 0.0201 0.0678
BIC -18.9631 -9.2014
AIC -19.2014 -9.4398
R? 99.48% 98.23%
Iteration 27 20

Footnote: Sig at *0.10, **0.05, ***0.01

Table II indicates that Asymptotic Growth Model presented the lowest BIC, AIC and MSE, with the
highest values of R-squared. Hence, Asymptotic Growth Model fitted the data for percentage
concentrations versus time on Dipentene better than the logistic regression.

TABLE III: RESULTS OF THE TWO GROWTH MODELS FOR PERCENTAGE CONCENTRATION VERSUS TIME ON ALLO-OCIMENE

Model Statisti Asymptotic Growth Model Logistic Growth Model Best Fit
odel Statisties Estimated coefficient (P-values) Estimated coefficient (P-values) st
kkok
Alpha(B) 5.3657 (0.0000%*%*) 1.6674 (0.0000%**)
Beta(f,) for X -8.0140 (0.2987) 1.6489 (0.1495)
Beta(ﬁ3) for X2 -00077634 (0.2885) -1.1232x10-3(0.1806) Logistic Growth Model
MSE 3.6660 0.1552
BIC 22.6987 -2.6004
AIC 22.4603 -2.8387
R? 68.77% 79.30%
Iteration 72 21

Footnote: Sig at *0.10, **0.05, ***0.01

Table III indicates that Logistic Growth Model presented the lowest BIC, AIC and SSE, with the highest
values of R-squared. Therefore logistic Growth Model fitted the data for percentage concentrations versus
time on Allo-Ocimene better than the asymptotic growth regression.

TABLE IV: RESULTS OF THE TWO GROWTH MODELS FOR PERCENTAGE CONCENTRATION VERSUS TIME ON PYRONENE

Model Statistics Asymptotic Growth Model Logistic Growth Model Best Fit
Estimated coefficient (P-values) Estimated coefficient (P-values)
%k skskosk
Alpha(B ) 3.0269 (0.0000%**) 0.9557 (0.0000%**)
Beta(f,) for X -2.9578 (0.0000%**) 1.9853 (0.0000%***)
Beta(f,) for X2 -8.6185x10-5(0.0000%) -0.0030374 (0.0000%**)
MSE 0.0074 0.0454 Asymptotic Growth
Model
BIC -26.9118 -12.4271
AIC -27.1501 -12.6654
R? 99.86% 98.63%
Iteration 20 21

Footnote: Sig at *0.10, **0.05, ***0.01

Table IV indicates that Logistic Growth Model presented the lowest BIC, AIC and SSE, with the highest
values of R-squared. Therefore Asymptotic Growth Model fitted the data for percentage concentrations
versus time on Pyronene better than the Logistic growth regression.

Table V indicates that Logistic Growth Model presented the lowest BIC, AIC and SSE, with the highest
values of R-squared. Therefore Asymptotic Growth Model fitted the data for a percentage concentration
versus time on Dimer isomer is better than the logistics growth regression.
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TABLE V: RESULTS OF THE TWO GROWTH MODELS FOR PERCENTAGE CONCENTRATION VERSUS TIME ON DIMER

Model Statistics Asymptotic Growth Model Logistic Growth Model Best Fit
© Estimated coefficient (P-values) Estimated coefficient (P-values)
kskok
Alpha(ﬂl) 3.2105 (0.0000%***) 3.0995 (0.0000%*%*)
Beta(f,) for X -3.2074 (0.0000%**) 2.7609 (0.0000%%%)
Beta(f,) for X* -1.4517x10-4(0.0000%) 0.00029914(0.0003%**) Asympl\t/‘l’::ge?romh
MSE 0.0400 0.0967
BIC -13.4392 -6.3942
AIC -13.6775 -6.6226
R? 99.39% 98.52%
Iteration 31 20

Footnote: Sig at *0.10, **0.05, ***0.01

CONFLICT OF INTEREST

Authors declare that they do not have any conflict of interest.

REFERENCES

[1] Kutner MH, Nachtshien CJ, Neters Li W. Applied Linear Statistical Methods. 5th ed. McGraw-Hill Irwin; 2005.

[2] Biu EO, Wonu N. Estimation of Parameters of Two Non-linear Regression Models Using Assumed Values: Reciprocal Power
Regression Models. Asian Research Journal of Mathematic.2019;15(4): 1-19.

[3] Mahaboob B, Venkateswarlu B, Mokeshrayalu G, Balasiddamuni P. A different approach to estimate nonlinear regression model
using numerical methods. Conf. Series: Materials Science and Engineering. 2017; 263.

[4] Hossain MdJ, Hossain MR, Datta D, Islam MdS. Mathematical Modelling of Bangladesh Population Growth. Journal of
Statistics and Management System. 2015; 18(3): 289-300.

[S] WeiH, Jiang Y, Zhang Y. A Review of Two Population Growth Models and an Analysis of Factors Affecting the Chinese
Population Growth. Asian Journal of Economic Modelling. 2015; 3(1): 8-20.

[6] Tkachenko N, Weissmann J.D, Petersen WP, Lake G, Zollikofer CPE, Callegari S. Individual-based modelling of population
growth and diffusion in discrete time. PLoS ONE. 2017; 12(4): 0176101.

[71 Suherman MM, Rakhmawati RM, Andriani H, Suyitno S, Junaidi I. The Application of Differential Equation of Verhulst
Population Model on Estimation of Bandar Lampung Population. JOP Conf. Series: Journal of Physics. 2019; 1155: 0120.

[8] Birch CPD. A new generalized logistic sigmoid growth equation compared with the Richards growth equation. Ann. Bot. 1999;
83: 713-723.

[9] Yin X, Lantinga EA, Schapendonk AHCM, Zhong X. Some quantitative relationships between leaf area index and canopy
nitrogen content and distribution. Ann. Bot. 2003; 91: 893-903.

[10] ValentF, Schiava F, Savonnito C, Gallo T, Brusaferro S, Barbone F. Risk factors for fatal road accidents in Udine, Italy. Accident
Analysis & Prevention. 2002; 34: 71-84.

[11] Christopher YS. Logistic growth modelling of COVID-19 proliferation in China and its international implications. International
Journal of Infectious Disease. 2020; 96: 582-589.

[12] Ahmed SRA. Using logistic regression models to determine factors affecting diabetes in red sea state. International Journal of
Statistics and Applied Mathematics. 2019; 4(4): 12-17.

[13] Francois D, Youness M. Growth Models with Oblique Asymptote. Mathematical Modelling and Analysis. 2013; 18(2): 204-218

[14] Pommerening A, Muszta A. Methods of modelling relative growth rate. Forest Ecosystems. 2015; 2.

O. E. Biu is a senior lecturer in the department of Mathematics and Statistics, Faculty of Science,
University of Port Harcourt, Rivers State, Nigeria. He was born in Lagos State in Nigeria and school in
Rivers State, Nigeria, where he obtained Bachelor of Science degree (Mathematics and Statistics), Master‘s
degree (Statistics) and Ph.D. degree (Statistics: Time Series Analysis) in the years 2004, 2010 and 2016
respectively; in the University of Port Harcourt. He specialized in Time Series Analysis and Applied
Statistics. Currently, He work as lecturer with the stated institution, he have over 50 scientific publications
and has attended conferences in different academic forums.

M. T. Nwakuya is a senior lecturer in the department of Mathematics/Statistics, Faculty of Science,
University of Port Harcourt. She was born in Anambra State in Nigeria and grew up in Imo State, Nigeria.
She obtained her Bachelor of Science degree and Master‘s degree in Statistics 1998 and 2006 respectively.
In 2007 she later got a lecturing job in the University of Port Harcourt. Because of her love for Science and
to improve in her professional career she started working towards obtaining a PhD degree. Thanks to the
encouragement and support of her husband, she enrolled and was accepted into the PhD program at the
Michael Okpara University of Umudike, Abia State and graduated in 2016 with a PhD in Statistics with
specialization in Econometrics. As a dedicated academia she was appointed as a member of the Faculty of
Science seminar series organizing team and she acts as the coordinator for the Physical Science Departments.
The faculty also appointed her as a committee member of Quality Assurance and Quality Control team of the University. Currently,
she has over 40 peer reviewed scientific publications and has attended conferences in academic forums. She organizes training
workshops for individuals and establishments in the use of some analytic software including R, Eview, and SPSS. As a result of
her teaching ability and interaction with the students, she received an award as the best lecturer by a student body in the University.
Recently her work focuses on quantile regression analysis in unveiling its theoretical basis in different aspects of Econometrics
and Statistical Analysis. She is an editorial member and reviewer of some academic Journals. She has co-authored some books
including Essentials of Econometrics, Descriptive Statistics and Statistics for Biological & Medical Sciences. She is known as a
data analyst because of her ability to solve problems ranging from the field of data collection, cleansing, analysis to the point of

DOI: http://dx.doi.org/10.24018/ejmath.2022.3.5.132 Vol 3 | Issue 5 | September 2022



EJ-MATH, European Journal of Mathematics and Statistics
ISSN: 2736-5484

interpretation and relating it to real life issues. Her quest for collaboration and knowledge propelled her to join many societies and
academic bodies which includes; International Biometric Society, Royal Statistical Association, Nigerian Statistical Association,
Nigerian Mathematical Society, Organization of Women in Sciences for the Developing Countries and International Association
of Applied Econometrics.

She is married with five children. In her leisure times she enjoys outdoor activities such as riding bikes and swimming, she also
likes to relax with a good movie at home with her husband.

G. Tubona is a Research Fellow II with basics in Education, Mathematics and Statistics in the department
of Mathematical Science Education Programme (MSEP) at National Mathematical Centre, Abuja, Nigeria.

DOI: http://dx.doi.org/10.24018/ejmath.2022.3.5.132 Vol 3 | Issue 5 | September 2022



