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design packages. Moreover, they should advertise to their potential consumers by using
appropriate media to gain more market share.Product development strategies are also important
for all factories because quality products can attract the customers and it can help all factories
develop their business.

The selected silk fabrics factories should try to enter new foreign market for their
products. They should use such techniques as the latest technology, developing quality
standards, appealing attractive packing designs, selling low prices in orders to compete with
not only local market but also international market. Thus, the domestic products can compete
and enter the foreign market successfully. Besides, it is necessary for these factories to
maintain contact with tour companies in order to gain foreign customers.
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A STUDY ON PRODUCTION OF RUBBER IN MYANMAR

(1996 - 97 to 2017- 2018)
Tin Tin Mya®, Ni Ni Win?, Thinzar Aung®
Abstract

The main theme of this research is to discuss the appropriate regression
equation. In this study, Regression Analysis was applied to choose the appropriate
regression equation for rubber production in Myanmar during the period from 1996- 97
to 2017-2018. The dependent variable is the production of rubber and the related
independent variables are harvested acreage, sown acreage and raw rubber export. The
appropriate model was chosen by considering the presence of multicollinearity or not.
The harvested acreage and sown acreage of rubber are linearly related, so it is the
nature of multicollinearity. The coefficient of sown acreage is also not significant. And
then, the sown acreage of rubber must be reduced from the list of independent variable.
In the chosen model. The rubber production is expressed as the function of harvested
acreage and raw rubber export. According to the calculation, the estimated production
of rubber was close to the actual production of rubber. Therefore, the estimated
regression model can be used to predict the future production of rubber in Myanmar.

1. INTRODUCTION
1.1  Rationale of the Study

Agriculture sector is the most important sector in Myanmar economy. Myanmar’s
agriculture is the fundamental factor for supporting the social and economic development of
nation. In Myanmar, various crops can be categorized into cereals, oil crops, pulses, industrial
crops, food crops and plantation crops. Myanmar exports agricultural merchandise to other
countries for foreign exchange. In Myanmar, rubber is an industrial crop and it is also an
export item.
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Rubber is one of the three main perennial crops in Myanmar. Rubber can be grown in
all regions of Myanmar especially Mon state, Kayin state, Rakhin state, Tanintharyi Region,
Bago Region and Ayeyarwaddy Region. Rubber can be grown the length and breadth of the
nation. Myanmar’s rubber growers have struggled to produce high-quality products. With the
help from Japan, a laboratory for testing the quality of rubber has been set up in Yangon, and
Myanmar is trying to apply it for membership at the International Rubber Association (IRA) in
Malaysia.

There are two main types of rubber such as “natural” and “synthetic”. Nature rubber is
that the latex derived naturally from the rubber tree, and the latter is synthesized from
chemicals sourced from petroleum refining. Natural rubber is the raw material for a wide range
of rubber products. Rubber products are usually divided into three major classes: (1) tires, (2)
industrial rubber goods used in motor-vehicle, aircraft, and ship construction, agricultural
machine building, railroad transport, and construction, and (3) consumer goods, including
footwear (the most important in this category), mats, bathing caps, inflatable inner tubes and
rubber rings, gloves, and pacifiers.

Myanmar can export various kinds of crops to neighbour countries and other trade
partners. Rubber is enough for not only local consumption but also for foreign export. Only 8
percent of total product is used within Myanmar, the rest exported to other countries. 70
percent of total product in exported to China and the main exported counties of Myanmar’s
raw rubber are China, Singapore, Malaysia and Korea.

Today Myanmar is necessary to increase foreign earning and investment for developing
economic sector. Since rubber is the foreign exchange earner, a research on the production of
rubber in Myanmar is chosen for more information.

1.2 Objective of the Study

The main objective of the study is to explain the fitted linear regression function for
rubber production of Myanmar.

1.3 Scope and Limitation of the Study

This research was based on secondary data published by Central Statistical
Organization (CSO) and to find the regression function by using the Statistical Package for
Social Science (SPSS).The study period is from 1996-97 to 2017-18.

1.4 Method of Study

To meet the objective of the study, regression analysis was used to find the best fitted
trend model for production of rubber in Myanmar. The linear regression functions were
calculated by using Statistical Package for Social Science (SPSS). The results were obtained by
Enter and Stepwise Regression Methods of SPSS.

1.5  Organization of the Study

This research is divided into five chapters. As the introduction part, the background of
the study, the objective of the study, method of study and organization of the study are
presented in Chapter I. Chapter Il deals with the theoretical background of this dissertation.
Finding appropriate regression function for rubber production of Myanmar is presented in
Chapter 11I. Chapter IV is the construction of the fitted multiple linear regression models of
production of rubber in Myanmar. Chapter V is the conclusion.

2. STATISTICAL METHODOLOGIES
2.1 Correlation and Regression

Correction is a statistical method used to determine whether a relationship between
variable exists. On the other hand, it determines the strength of the relationship.

Regression is a quantitative expression of the basic nature of the relationship between
the dependent variable (Y) and independent variables (X), that is, positive or negative, linear or
nonlinear.
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There are two types of regression: simple and multiple. In a simple regression, there is
one independent variable that is used to predict the dependent variable. In a multiple
regression, two or more independent variables are used to predict one dependent variable.

Simple relationships can also be positive or negative. A positive relationship exists
when both variables either increase or decrease at the same time. In a negative relationship, as
one variable increases, the other variable decreases, and vice versa.

Linear and curvilinear relationships: If X and Yare related in a linear manner, then, as
X changes, Y changes by a constant amount. If a curvilinear relationship exists, Y will change
by a constant rate as X changes.

2.2 Correlation Coefficient

The correlation coefficient computed from the sample data measures the strength and
direction of a linear relationship between two variables. The symbol for the sample correlation
coefficient is ‘r’. The symbol for the population correlation coefficient is ‘p’.

The range of the correlation coefficient is from -1 to +1. If there is a strong positive
linear relationship between the variables, the value of ‘r’ will be close to +1. If there is a strong
negative linear relationship between the variables, the value of ‘r’ will be close to -1. When
there is no linear relationship between the variables or only a weak relationship, the value of

‘r’ will be close to 0.Formula for The Correlation Coefficient ‘r’ is
nEXN-EX)EY)

J EXH-EXnEYH-(EN)’]

Where n is the number of data pairs.
2.3 The Significance of the Correlation Coefficient

Since the value of ‘r’ is computed from data obtained from samples, there are two
possibilities when ‘r’ is not equal to zero: either the value of ‘r’ is high enough to conclude that
there is a significant linear relationship between the variables, or the value of ‘r’ is due to
chance.

To make this decision, one uses a hypothesis-testing procedure:
Step 1- state the hypotheses
Step 2- compute the t-test statistic
Step 3- determine the level of significance ‘o’ and critical value
Step 4- writes the decision rule
Step 5- makes the decision
Step 6- summarize the results
Hypotheses
Null Hypothesis: Ho: p = 0 (There is no correlation between the variables.)
Alternative Hypothesis: Hj: p # 0 (There is correlation between the variables.)

Formula for the t-test of correlation coefficient is

n—2
1-1r2

with degree of freedom equal to n-2. Decision rule is that if t statistic is greater than critical
value, we reject Hy. Otherwise, we accept Ho.
2.4 Simple Linear Regression Model

Simple regression holds that the dependent variable Y is a function of only one
independent variable. It is sometimes called bivariate analysis because only two variables are
involved. The simple linear regression model is defined as

Yi=fo+ piXi+ ¢

Where fy is the intercept and f; is the slope in the regression line. These are called

constant and regression coefficient, and e; is the random (stochastic) error term.

r=

t=r
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When the other variable changes exactly 1 unit, the magnitude of the change in one
variable is called a marginal change. The value of slope p; for the regression equation
represents the marginal change.

2.5  Multiple Linear Regression Model

Multiple regression analysis is the study of how a dependent variable Y is related to
two or more independent variables. Consequently, the multiple linear regression model can be
written as follows;

Y=o+ fiX1 + SoXo +...+ PiXt+ €

Where k refers to the number of explanatory variables. In the multiple regression model, So, 1,
..., Pk are the parameters and e is a random error term.
2.8  Estimated Multiple Regression Equation

An estimated multiple regression equation can develop which takes the following form:

Y= bo + b1 X1 +boXo +... +b Xy

Where bo, by, ...,b are the estimated values for the parameters fo, f1 ... , Sk and Y is the
estimated value of the dependent variable Y. The estimated procedure for multiple regression
is nearly identical to simple regression. The least square model uses sample data to provide the
value ofbyg, by, ...,bx which minimize the sum of squared residuals.
2.10 Measures of Goodness-of-fit

There are at least two measures of goodness-of-fit; (1) the standard error of the
estimate, and (2) the coefficient of determination.
2.11 Testing for Significance

The significance tests for the linear regression model were the t test and F test. If the F
test shows that the regression has overall significance, the t test is then used to determine
whether each of the individual independent variables is significant. A separate t test is used for
each of the independent variables; thus the t test is a test for individual significance.

2.11.1 F test

The hypothesis for the F test takes the following form
Null Hypothesis: o =p1=_. =pc=0
Alternative Hypothesis: At least one g # 0

To take the decision, one uses a hypothesis-testing procedure,
Step 1- state the hypothesis
R

Step 2- finds the F value (in this case, F = ysR

MSE)
Step 3- determines the critical value
Step 4- writes the decision rule
Step 5- makes the decision
Step 6- summarize the results
ANOVA Table for Multiple Regression Analysis

Source of Sum of Degree of Mean Square F

Variation Square Freedom

Regression SSR k-1 MSR = SSR/k-1 MSR/MSE
Error SSE n-k-1 MSE = SSE/(n-k-1)

Total SST n-1

The decision rule is that if the F value is greater than the critical value, reject null
hypothesis. Otherwise, accept null hypothesis.
2.11.2 t-test
For any parameter £;, the hypotheses take the form
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Null Hypothesis: gi=0
Alternative Hypothesis: i # 0
The test statistic for this test is

bi—B{
t=-tFt

Sb;

Where g;"is the null’s claim about ; which in this case means ;= 0. The decision rule for this
test takes the following form

Reject the null if: t < -ty n-1 OF Ty, n1

Do not reject the null if: -ty 1 <t <tgo na

3. FINDING THE APPROPRIATE REGRESSION FUNCTION

Regression is a statistical method used to describe the nature of the relationship
between variables, that is, positive or negative, linear or nonlinear. The main purpose of
finding the models is to predict the variable interested based on other related variable or
variables. The model constructed may involve random variables, mathematical variables and
parameters.

There are two types of relationship; simple and multiple. In a simple relationship, there
are only variable under study. In multiple relationships, there are many variables under study.
3.1  Formulating Regression Functions for Production of Rubber in Myanmar

In this dissertation, the production of rubber in Myanmar is regressed on harvested
acreage (HA), sown acreage (SA) of rubber and export of raw rubber (EXP). The three
regression functions for the production of rubber (PROD) can be expressed as following.

PROD=py + f1HA: + e 1)
PRODt:IBO + ,BlHAt + IBZEXPt + 6 (2)
PROD=fo + f1HA + BEXP; + SA; + € 3)

where PROD; production of rubber (thousand tons) in current year t

HA =  harvested acreage (thousand acre) in current year t
EXP; =  raw rubber export (thousand acre) in current year t
SA; =  sown acreage (thousand acre) in current year t

e =  the error (or) disturbance terms.

3.2 Finding the Appropriate Regression Function for Production of RubberCorrelations
Table (3.1) Correlations Matrix

PROD HA SA EXP
(Thousand (Thousand (Thousand (Thousand

Ton) Acres) Acres) MT)

PROD (Thousand Ton) 1.000 .997 977 733

pearson  HA (Thousand Acres) 997 1.000 .980 713
Correlation [SA (Thousand Acres) 977 .980 1.000 .738

EXP (Thousand MT) 733 713 .738 1.000

PROD (Thousand Ton) . .000 .000 .000

Sig. HA (Thousand Acres) .000 . .000 .000
(1-tailed)  [SA (Thousand Acres) .000 .000 : .000

EXP (Thousand MT) .000 .000 .000

Source: SPSS Output (Statistical Package for Social Science).

According to the table (3.1), the correlation between the production of rubber (PROD)
and harvested acreage (HA) is 99.7 percent which is highest correlation. The correlation
between the production of rubber (PROD) and sown acreage (SA) is 97.7 percent. The
correlation between the production of rubber (PROD) and export of raw rubber is 73.3 percent.
We can see that production of rubber and three independent variables are positively
correlation.
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4. MULTIPLE LINEAR REGRESSION MODEL FOR PRODUCTION OF RUBBER IN
MYANMAR

In this section, the multiple linear regression model for production of rubber (PROD)
for the period 1996-1997 to 2015-2016 was built. In this model, production of rubber
(PROD)(thousand tons) is dependent variable; harvested acreage (HA)(thousand acres) and
export of raw rubber (EXP)(thousand metric tons) are independent variables. The appropriate
multiple linear regression models is

PROD= fy + f1HA: + B.EXP; + e

Where PROD; production of rubber (thousand tons) in current year t

HA =  harvested acreage (thousand acre) in current year t
EXP; =  raw rubber export (thousand acre) in current year t
et =  the error (or) disturbance terms.

In this study, the computations were made by the use of Statistical Package for Social
Science (SPSS) software.
4.1  Estimated Model for the Production of Rubber
The estimated values of coefficient for the harvested acreage and raw rubber export of
the production of rubber model are described in table (4.1).
Table (4.1) Estimated Values of Coefficient

Variables Coefficient Standard Error t-value Sig:

Constant -19.642 2.144 -9.16 .000*
HA .318 0.007 45.348 .000*
EXP 135 0.060 2.093 .050*

Note : Constant=PROD (thousand tons).
Source : SPSS Output.
*indicate statistically significant at 10%, 5% and 1% level.

According to table (4.1), the estimated multiple regression model is

PROD= -19.642+ 0.318HA; + 0.135EXP;

Over the period of study, it is found that production of rubber is positively related to harvested
acreage (HA) of current year (t) and raw rubber export (EXP) of current year (t).

From the estimated regression model, it was found that holding raw rubber export
(EXP) is constant; one thousand acre increase in the harvested acreage led on the average to
about 0.318 thousand ton increase in production of rubber. Similarity, holding the harvested
acreage (HA) of rubber is constant; one thousand metric ton increase in raw rubber export
tends to 0.135 thousand ton increase in production of rubber.

The following table (4.2) represents the analysis of variance for the estimated
production of rubber in Myanmar during the period from 1996-97 to 2017-18.

Table (4.2) Analysis of Variance Table for Multiple Regressions

Source of Sum of Degree of Mean Square F-ratio Sig:
Variation Square Freedom

Regression 109346.185 3 36448.728

Residual 448.125 18 24.896 1464.049 .000
Total 109794.310 19

Source: SPSS Output.
According to table (4.2), the F-value is statistically significant at 10%, 5% and 1%
level.
The computed adjusted R? value and its summary statistics are described in table (4.3).
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Table (4.3) Summary Statistics

Adjusted R Std. Error of the
R R Square Square Estimate
0.998 0.996 0.995 4.9896

Source: SPSS Output

According to table (4.3), the correlated coefficient (r) was 0.998. The coefficient of
determination (r?) value of 0.996 means that about 99.6 percent of the variation in the rubber
production is explained by the harvested acreage and raw rubber export. The standard error of
the estimate, S, means the average amount of error is 4.174.

5. CONCLUSION

In this paper, dependent and independent variable(s) can be considered as simple
regression and multiple regression. In this study, multiple regression analysis is applied to
choose the appropriate regression equation for rubber production in Myanmar during the
period from 1996-97 to 2017-18. In this research, the production of rubber is expressed as the
function of harvested and sown acreage of rubber and export of raw rubber. But harvested
acreage and sown acreage of rubber are positively related. So, the appropriate regression
equation for production of rubber is expressed as the function of harvested acreage of rubber
and export of raw rubber.

In this study, it was found that the selected regression models of production of rubber
satisfy the assumption. Due to lack of advanced technology, Myanmar can only export raw
rubber with the lower price. Therefore for the long run, the policy makers should consider
technical development for high-quality rubber products. Private and public partnership is
essential to develop the rubber sector in Myanmar. Investment in rubber sector should be
supported for the income generation for rural communities in Myanmar.
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