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Abstract: Hepatitis B is a viral infection that affecting liver function throughout the world around two billion
people are infected by hepatitis B virus. There are many types of kepatitis’s they are hepatitis B, hepatitis A,
hepatitis C, hepatitis D, hepatitis E, autoimmune hepatitis, chronic hepatitis, etc.

In this paper we proposed three time series models for time series data of hepatitis B for forecasting growth rate
of Hepatitis patients. The models are tested for its accuracy by using R? criteria and Root Mean Square Root
Error (RMSE).
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I.  Introduction

Hepatitis B is a viral infection that attracts on liver function. Hepatitis is a chronic disease. All over
the word two billion people are infected by hepatitis B virus. These virus will spread through blood to blood
contact as like HIV. It will spread through sexual activity and injecting drug users. Hepatitis B is transmitted
during young adult hood through sex. Hepatitis B virus is more infection than HIV. It is 50 to 100 times more
infection than HIV. There are so many types of Hepatitis virus they are Alcoholic Hepatitis, Toxic and drug-
induced Hepatitis, ischemaic hepatitis, giant cell hepatitis, viral hepatitis, hepatitis A, hepatitis B, hepatitis C,
Hepatitis D, hepatitis E, autoimmune hepatitis chronic hepatitis, etc.

The entire paper divided in to four sections, in first section we discussed brief introduction about the
study and the rest of sections includes detailed proposed models, empirical investigation and conclusions
respectively.

I1. Models for forecasting growth rate.
The model-I
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Where y, = number of Hepatitis B patients and t = time (no of years), and where /3, and [ 1 areknown as the

constants of the model .
Taking log on both sides of the above equation then we get modified equation of form

Let Yi

By solving the above equation using MLE method we produce below fitted equation
.". The fitted regression model is 9, = %
1
Model: 11
Another proposed model is as below
&
Y = ﬂo + ﬁl

Where y, = number of Hepatitis B patients and t = time (no of years), and where /3, and [ 1 known as the

constants of the model are respectively the intercept and slope coefficients.
Taking log on both sides then the above equation we get

Log( Y,) = log( S, +!)
logy, =log g, +log .t
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LetLog(y,)=Y , log(f3,)=A, logp=8B
Y= A+B.; (2.2.1)
By solving the above equation using MLE method we produce below fitted equation

.". the fitted regression model is 9, = EO + E;
Model: 111
y L
t 2
B+ P,
Where y, = number of Hepatitis B patients t = time (no of years), /3, and B 1 P2 andareknown as the

constants of the model are respectively the intercept and slope coefficients.
Taking log on both sides of the above equation we get

Log(y,) = log( 8, )-log( A + B )
logy, =log B3, —log Bt —log f3, 1?

LetLog(y,)=Y , log(5,)=A, logp =B, log@p,)=C
. Y=A-B.t-C.t (2.3.1)
By solving the above equation using MLE method we produce below fitted equation

.". The fitted regression model is 3, = %
Eﬁﬁz
Generalized model:

areknown as the constants of the model, are, respectively, the intercept and slope coefficients.
Taking log on both sides then we get

Log( Y, )=log( 3, )-log( 3 + /35 , )

logy, =log 3, —log /3t —log 3, t*
Let Log(Y,) =Y , log(f5y) = Ao, 109 B,= As, log(Bo) = Az, ...log(By) = A,

L OYEAALEAE- AL (2.4.1)
By solving the above equation using MLE method we produce below fitted equation
Therefore the fitted regression model isy, = %
ﬁl"'ﬁz Frte +B

I11. Empirical Investigations:
By utilizing proposed models in section 2, for the data we observed the following results.

By

t

1
Where y; = number of Hepatitis B patients and t = time (no of years), and where /3, and [ 1 are called the
parameters of the model and generally termed as Intercept and slope terms.

Model I:  the first model for forecasting growth rate is Yy, =

Table 3.1.1.

Year | ti=(year-2008.5) Satﬁ:;‘t’gd {(;bls?agrve d deaths) yikti tin2
2005 | 35 3860 35865 125530 12.25
2006 | 25 4400 3.6434 29.1086 6.25
2007 | -15 4668 3.6601 75,5036 2.05
2008 | 0.5 3826 35827 17914 0.25
2009 | 05 3203 3.5055 17528 0.25
2010 | 15 3460 3.5390 5.3086 2.25
2011 | 25 3995 3.6015 9.0038 6.25
2012 | 35 3424 3.5345 12,3708 12.05
Total | 0 30836 28.6626 0.5207 42
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.. The fitted model is Bo& P, are obtained as follows

3826
" (1.02896)'

Table 3.1.2 : The observed expexted number of patients using model 1

Year Observed patients expected value
2005 3860 4248.05
2006 4400 4129.05
2007 4668 4013.40
2008 3826 3901.01
2009 3203 3793.77
2010 3460 3685.62
2011 3995 3582.45
2012 3424 3482.18

R"2 0.99924026
adj R"2 0.999113637

Model I1:
The prosed model is Y, = 3, + ¢

Table 3.2.1

ti= Observed yi=log I .
Year . (observed yi*ti tin2

(year-2008.5) patients deaths)
2005 -35 3860 3.5866 -12.5531 12.25
2006 -2.5 4400 3.6435 -9.1086 6.25
2007 -15 4668 3.6691 -5.5037 2.25
2008 -0.5 3826 3.5827 -1.7914 0.25
2009 0.5 3203 3.5056 1.7528 0.25
2010 15 3460 3.5391 5.3086 2.25
2011 25 3995 3.6015 9.0038 6.25
2012 35 3424 3.5345 12.3709 12.25
Total | O 30836 28.66259937 -0.5207 42

. The fitted model is Y, =3826+ (1.02896)'

Table 3.2.2: The Observed and expexted humber of patients using model 2

Year Observed patients expected value

2005 3860 3854.40

2006 4400 3854.43

2007 4668 3854.46

2008 3826 3854.49

2009 3203 3854.51

2010 3460 3854.54

2011 3995 3854.57

2012 3424 3854.61

RN2 0.999186013

adj R™N2 0.99905035
Model 11l:  The prosed model for forecasting number hepatitis B patients is

By
Yo = L 2
B+ 5,
Table 3.3.1
ti= i=lo .
Year | (year- Ob§erved %lobse?’ved yi*ti y.':: yi*ting tin2 tin3 tind
2008.5) | PUENES | Geaths) tin2

2005 | -35 3860 3.5866 -12.5531 43.94 -153.8 12.25 | -42.875 150.0625
2006 | -2.5 4400 3.6434 -9.10863 22.78 -56.9 6.25 -15.625 39.0625
2007 | -15 4668 3.6691 -5.5037 8.25 -12.4 2.25 -3.375 5.0625
2008 | -05 3826 3.5827 -1.79137 0.89 -0.4 0.25 -0.125 0.0625
2009 | 0.5 3203 3.5056 1.7527 0.88 0.4 0.25 0.125 0.0625
2010 | 15 3460 3.5391 5.3086 7.96 11.9 2.25 3.375 5.0625
2011 | 25 3995 3.6015 9.0037 22,51 56.3 6.25 15.625 39.0625
2012 | 35 3424 3.5345 12.3708 43.29 151.5 12.25 | 42.875 150.0625
Total | O 30836 28.6626 -0.5207 150.50 | -3.3 42 0 388.5
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The fitted Model is
Y 3818.5633

" (1.02896)' +(0.9996)"

Table 3.2.2: The Observed and expexted number of patients using model 3

Year Observed patients expected value
2005 3860 4247.59
2006 4400 4128.82
2007 4668 4013.40
2008 3826 3901.22
2009 3203 3792.20
2010 3460 3686.25
2011 3995 3583.28
2012 3424 3483.21
rn2 0.9991863
adj R"2 0.99905068

IV. Conclusions:
In order to choose the best model among proposed models one can use R2 criteria and Root Mean
Square Error (RMSE). The fitted models are presented below:

3826
Model-I: Yt =7
(1.02896)
Model-11 : Y, = 3826+ (1.02896)'
B 3818.5633
-1M1- t 2
Model-H1I: (1.02896)" + (0.9996)!
Forecasted values
Year | Observed patients expected value 1 expected value 2 expected value 3
2005 | 3860 4248.05 3854.40 4247.59
2006 | 4400 4129.05 3854.43 4128.82
2007 | 4668 4013.40 3854.46 4013.40
2008 | 3826 3901.01 3854.49 3901.22
2009 | 3203 3793.77 3854.51 3792.20
2010 | 3460 3685.62 3854.54 3686.25
2011 | 3995 3582.45 3854.57 3583.28
2012 | 3424 3482.18 3854.61 3483.21
MSE Root
. 2 2 Mean
Model | Equation R R adjusted Square
Error
3826
(1.02896)
n Y, = 3826+ (1.02896)" 0.9992 | 0.9991 2182012 | 467.1201
3818.5633
i = - 7 | 09992 | 0.9991 153661.1 | 391.9963
(1.02896)" -+ (0.9996)

Last four columns explain R? adjusted R?>, Mean Square Errorand mean square root error for three
models listed above. The best model among three is model3, Though R? value resembles in case of model 2and
model3 but on observation mean square root error is minimum for model 3.

The present study help to forecast the disease before onset and then mankind can be saved from
dreadful disease.
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