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Abstract - This research paper uses annual time series data of adolescent fertility rate for Myanmar from 1960 to 2020 to
predict future trends of adolescent fertility rate over the period 2021 to 2030. The study utilizes Holt’s linear exponential
smoothing model. The optimal values of smoothing constants a and f are 0.9 and 0.8 respectively based on minimum MSE.
The results of the study indicate that annual adolescent fertility will continue to decline throughout the out of sample
period. Therefore, we encourage authorities in Myanmar to continuously enforce laws that protect sexual and
reproductive rights of women and girls, and improve on accessibility and affordability of adolescent health services.
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I. INTRODUCTION

Teenage pregnancy is an important public health problem that is being addressed by sustainable development goals,
specifically SDG 1-5, 8 and 10(UN, 2016; UNFPA, 2015). Every year approximately 16 million girls aged 15-19 years and
another one million girls below the age of 15 give birth. The majority of these births occur in low- and middle-income countries,
with the highest rates being reported in sub-Saharan Africa and south Asia. Births to adolescents below the age of 20 years
represent eleven percent of all births worldwide but twenty-three percent of the overall burden of disease in this age group (WHO,
2014). There is substantial evidence on the damaging consequences of teenage pregnancies for adolescent mothers and their
babies (Bain et al. 2019; Wado et al. 2019; Geda et al. 2019; Siegel & Brandon, 2014; Ruedinger & Cox, 2012; Malabarey et al.
2012; Santhya, 2011). The negative health effects include anemia in pregnancy, pregnancy induced hypertension, HIV, STIs,
mental disorders, preterm delivery, low birth weight and malnutrition (Kassa et al. 2019; Wall-Wieler et al. 2019; Grgnvik &
Fossgard, 2018; Pradhan et al. 2018; Poudel et al. 2018; Leftwich & Alves, 2017; Islam et al. 2017; Azevedo et al. 2015;
GBDPC,2014; WHO, 2014; UNFPA, 2013). The majority of teenage pregnancies are associated with poverty, living in the rural
areas, difficult access to health care and family planning, early marriage and lack of SRH education (UNFPA, 2013). The 2015-
2016 Myanmar DHS reported that sixty percent of women and 62 percent of men age 1549 are currently married. Nineteen
percent of women and seven percent of men age 25-49 were married by age 18. Only six percent of young women age 15-19 are
already mothers or are pregnant with their first child. Teenage childbearing varies with geographic region. Teen pregnancy is most
common in Kachin State, Shan State, and Chin State. Teenage childbearing is basically non-existent among those with more than
secondary education, while 19 percent of young women age 15-19 with no education have begun childbearing.

This paper applies the double exponential smoothing technique to model and forecast future trends of adolescent fertility
in Myanmar. Research findings are expected to depict the future burden of adolescent births in the country. This will inform
policies, decisions and allocation of resources to teen pregnancy prevention programs.

Il. METHODOLOGY

This study utilizes an exponential smoothing technique to model and forecast future trends of adolescent fertility rate in
Myanmar. In exponential smoothing forecasts are generated from the smoothed original series with the most recent historical
values having more influence than those in the more distant past as more recent values are allocated more weights than those in
the distant past. This study uses the Holt’s linear method (Double exponential smoothing) because it is an appropriate technique
for modeling linear data.

Holt’s double exponential smoothing method is specified as follows:

Model equation
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M =p, + pt+ ¢

Smoothing equation

Ly=aM, + (1-a)(L,_1+b; 1)
0<o<1

Trend estimation equation

b=B (L¢-Le—q) + (1-B)b—q
0<p<i1

Forecasting equation

fesn=L¢ b,

M, is the actual value of adolescent fertility rate at time t
&, isthe time varying error term

U, is the time varying mean (level) term

p, is the time varying slope term

t is the trend component of the time series

L, is the exponentially smoothed value of adolescent fertility rate at time t
a is the exponential smoothing constant for the data

B is the smoothing constant for trend

fe+n isthe h step ahead forecast

b, is the slope of the trend at time t

b,_4 is the slope of the trend at time t-1

Data Issues
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This study is based on annual adolescent fertility rate in Myanmar for the period 1960 — 2020. The out-of-sample forecast
covers the period 2021 — 2030. All the data employed in this research paper was gathered from the World Bank online database.

I1l. FINDINGS OF THE STUDY

Exponential smoothing Model Summary

Table 1: ES model summary

Variable M

Included Observations 61

Smoothing constants

Alpha (a) for data 0.900

Beta (B) for trend 0.800
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Forecast performance measures

Mean Absolute Error (MAE) 0.340258
Sum Square Error (SSE) 35.064655
Mean Square Error (MSE) 0.574830
Mean Percentage Error (MPE) 0.101290
Mean Absolute Percentage Error (MAPE) 0.505699

Residual Analysis for the Applied Model
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Figure 1: Residual analysis
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Figure 2: In-sample forecast for the M series
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Actual and Smoothed graph for M series

Actual and Smoothed Graph
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Figure 3: Actual and smoothed graph for M series

Out-of-Sample Forecast for M: Actual and Forecasted Graph
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Figure 4: Out-of-sample forecast for M: actual and forecasted graph
Out-of-Sample Forecast for M: Forecasts only

Table 2: Tabulated out-of-sample forecasts

Year Forecasted adolescent fertility rate
2021 27.2985
2022 26.9951
2023 26.6917
2024 26.3883
2025 26.0848
2026 25.7814
2027 25.4780
2028 25.1745
2029 24.8711
2030 24.5677
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The main results of the study are shown in table 1. It is clear that the model is stable as confirmed by evaluation criterion

as well as the residual plot of the model shown in figure 1. It is projected that annual adolescent fertility rate will continue to
decline throughout the out of sample period.

IV. POLICY IMPLICATION & CONCLUSION

Teenage pregnancy continues to be a public health issue in Myanmar. Adolescent fertility has been gradually declining

from1960 to 2020. This decline can be attributed to increase in age at marriage and increase in contraceptive use among teenagers.
This study applied the double exponential smoothing technique to forecast future trends of adolescent fertility for Myanmar.
Findings of this study revealed that adolescent fertility will continue to decline throughout the out of sample period. Therefore, we
encourage authorities in Myanmar to continuously enforce laws that protect sexual and reproductive rights of women and girls,
and improve on accessibility and affordability of adolescent health services.
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