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Abstract 
 

The objective of this study was to estimate the number of Malaria cases in 

Prajuab Kirikhan using the multiple linear regression (MLR) method. The 

fitted MLR equation was then chosen with the best subset method. The data 

was collected since 2009 to 2011 from the Ministry of Public Health, 

Thailand The results found that variables influencing the estimation of the 

number of Malaria cases (y) were maximum temperature (x1), minimum 

temperature (x2), rain fall (x3), relative humidity (x4) and fitted the equation 

was y = 12.40+0.257x1 +0.509x2+0.0952x3 0.075x4 with adjusted 

coefficient of determination 0.404 and standard error of estimation 1.345. 
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Introduction 
Malaria is caused by a parasite, called Plasmodium, which is transmitted by the bites 

of Anopheles. In a few years ago, there are many studies on the factors affecting the 

rate of incidence of Malaria in countries around the world. These resulting factors are 

important to the casuse of Malaria depending on climatic factors such as maximum 

temperature, minimum temperature, rainfall [1][2][3][4][5][6] and relative humidity 

[1][2][4][5]. Also, there is a research about epidemiology and control of Malaria in 

South Asia which depicts the rising outbreak of Malaria in South Asia [7]. The South 

of Thailand located between the Andaman Sea and the Gulf of Thailand has a tropical 

climate so it is favorable on transmitting Malaria disease of Anopheles breeding. 

Although the Ministry of Public Health, Thailand, is planning to prevent the epidemic 

of Malaria continually, Malaria is one of the problems required to be solved urgently 

especially in Prajuab Kirikhan [8]. This presented research pointed to study an 
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appropriate model to predict the number of Malaria cases in Prajuab Kirikhan for a 

more effective guideline of preventing the outbreak of Malaria. 

 

 

Materials and Methods 
The number of Malaria cases (y), Maximum temperature (x1), Minimum temperature 

(x2), Rainfall (x3) and Humidity relative (x4), were collected since 2009 to 2011 from 

the Ministry of Public Health, Thailand. Firstly, correlation coefficient (R) was used 

to monitor relationship among air pollutant concentrations and meteorological factors. 

Then MLR method was used to fit the MLR equation using a dependent variable, y, 

and four independent variables, x1, x2, x3 and x4, following Equation 1. 

     0 1 2 3 4y x1 x2 x3 x4          (1) 

     where i  the regression coefficient ( 0,1,2,..., 4)i  and  = error of the 

regression model. Selecting the MLR equation, Mallows’ Cp [9], standard error of 

estimation (S) and adjusted coefficient of determination
2
adj(R ) were considered using 

the best subset method. Then the selected equation was tested by F statistic of analysis 

of variance (ANOVA). After receiving the appropriate MLR equation, the 

assumptions of model were verified in accordance with (I) Normal distribution of the 

error was tested by Anderson-Darling statistic [10], (II) Independence of the errors 

was confirmed by Durbin-Watson statistic [11], (III) Homoscedasticity of the errors 

was checked by Breusch-Pagan statistic [12] and (IV) Multicollinearity among 

independent variables was examined by Variance Inflation Factor (VIF) as of 

Equation 2 

     

j 2
j|others

1
VIF

1 R
           (2) 

     where 
2
j|othersR  is the coefficient of multiple determination with independent 

variable jx  on the p 2  other independent variables x in the multiple linear 

regression model (p is the number of independent variables). Box-Cox transformation 

[13] was used when any of these four assumptions was violated. Lastly, validation of 

the fitted MLR equation was illustrated by comparison time series graphs between the 

observed data (OBS) and the estimated data (EST). 

 

 

Results and Discussion 
The highest positive correlation coefficient was between y and x2 with R=0.559 (P-

value=0.000) while y and x1 was the second highly one with R=0.505 (P-

value=0.000). Then the MLR equation was fitted by the best subset method with 

Mallows’ Cp= 5.0, S=10.24 
2
adjR =0.395 (F=26.28, P-value=0.000) following 

Equation 3. 
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y 94.580 2.0497x1 3.6941x2 0.7022x3 0.6928x4      (3) 

     After generating this equation, the assumptions was monitored; (I) the error of the 

MLR normally distributed (AD=2.353, P-value<0.005) so Box-Cox transformation 

was used. Then, the adjusted MLR equation was displayed as of Equation 4 with 

S=1.345 
2
adjR =0.404 (F=27.29, P-value=0.000) 

     

y 12.4 0.257x1 0.509x2 0.0952x3 0.0754x4       (4) 

     where

 

y y . Reconsidering all assumptions of Equation 4, it was found that (I) 

the error of the MLR equation was normally distributed (AD=0.614, P-value=0.108), 

(II) the errors were significant independence (DW=1.641 with a critical value 1.378), 

(III) the variance of errors was significant constant (BP=5.673 with a critical value 

9.49) and (IV) there was no correlation among the independent variables 

(VIFx1=1.884, VIFx2=2.060, VIFx3=1.398, VIFx4=1.388). After the obtaining appropriate 

MLR equation, the validation of the equation was then plotted by time series plot 

between the OBS and the EST values demonstrated as of Figure 1. The values of OBS 

and EST were really closed so the graphical validation of the MLR equation was 

satisfied. That meant, the resulting MLR equation could well predict the number of 

Malaria cases in Prajuab Kirikhan. 
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Figure 1: Time series plot between OBS and EST values in Prajuab Kirikhan 
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