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Abstract - This research article employs annual time series data of adolescent fertility rate for Australia 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 p are0.9 and0.9 respectively based on
minimum MSE. The results of the study indicate that annual adolescent fertility will continue to decline to levels below 10
births per 1000 women aged 15-19 years by the end of 2030. Therefore, we encourage authorities in Australia to continue
supporting sexual and reproductive health programs by attending to the various factors that contribute to unwanted
pregnancies among adolescents.
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I. INTRODUCTION

The 1994 International conference on Population and development (ICPD) made significant steps towards addressing
sexual and reproductive health issues across the globe (UN, 1995). Signatories who attended the conference identified various
problems being faced by adolescent girls and women in different regions of the world. Of major concern was sexual abuse of
adolescent girls and women, and adverse maternal and child health outcomes associated with teenage pregnancies. Previous
studies highlighted that many teenage girls and young women are forced into early marriage as a result of various reasons that
include religious, cultural and economic factors (Ochenet al. 2019;Ayeleet al. 2019;Darrochet al. 2016;Nealet al. 2012). In
addition, adolescent girls and young women in conflict affected areas face gender based violence and sexual abuse. Refugees and
migrants is another group that is at a high risk of sexual abuse as they lack legal protection in foreign countries. Child marriage is
a violation of fundamental human rights that has a negative impact on the girls’ sexual, mental, and physical and well-being
(UNICEF, 2015; UNFP, 2012a). Approximately 45% of women aged 20-24 are married before they reach the legal age of
majority (UNCEF, 2014b). It has been shown that child marriage and pregnancy are the major risk factors of maternal and child
mortality in low and middle income countries (Wadlar, 2012). Despite the visibility of family planning programs in developing
countries, many adolescent girls and women face many obstacles in accessing family planning services (STAG, 2017; Alkema et
al, 2013). About 214 million women in developing countries in need of contraception do not use any contraceptive method
(Guttmacher Institute, 2017).

In this paper we attempt to depict future trends of adolescent births for Australia in the out of sample period using a
popular smoothing technique (Holt’s method) with a goal to estimate the future burden of adolescent births in the country that will
form the basis of reviewing current policies that were designed to promote universal access to sexual and reproductive health
services and protect women’s sexual and reproductive health rights.

Il. METHODOLOGY

This study utilizes an exponential smoothing technique to model and forecast future trends of adolescent fertility rate in
Australia. 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.
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Holt’s linear method is expressed as follows

Model equation
Ai=p + pt g

Smoothing equation

Si=ad, + (1-a)(S;—1+b;—1)
0<o<1

Trend estimation equation

b= (S¢-S¢—1) + (1-P)be—4
0<p<1

Forecasting equation

fe+n=S¢ + hb,

A, is the actual value of adolescent fertility rate at time t
&, is the 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

S, 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

fi4n is the h step ahead forecast

b, is the trend estimate at time t

b,_ is the trend estimate time t-1

Data Issues

This study is based on annual adolescent fertility rate in Australia 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.

I11. FINDINGS OF THE STUDY
Exponential smoothing Model Summary

Table 1: ES model summary

Variable A
Included Observations 61
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Smoothing constants
Alpha (o) for data 0.900
Beta () for trend 0.900
Forecast performance measures
Mean Absolute Error (MAE) 0.334812
Sum Square Error (SSE) 34.080619
Mean Square Error (MSE) 0.558699
Mean Percentage Error (MPE) 0.112015
Mean Absolute Percentage Error (MAPE) 1.170561

Residual Analysis for the Applied Model

Residual Graph
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Figure 1: Residual analysis
In-sample Forecast for A
Actual and Predicted Graph
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Figure 2: In-sample forecast for the A series
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Actual and Smoothed graph for A series

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

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

Table 2: Tabulated out-of-sample forecasts

Year Forecasted adolescent fertility rate
2021 10.1491
2022 9.7513
2023 9.3534
2024 8.9556
2025 8.5577
2026 8.1599
2027 7.7620
2028 7.3642
2029 6.9663
2030 6.5685
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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 to levels below 10 births per 1000 women aged 15-19 years by the end of 2030.

IV. POLICY IMPLICATION & CONCLUSION

The 3 sustainable development goal (SDG-3) emphasizes the need to address adverse maternal and child health outcomes which
are more prevalent in developing than developed countries. The objective is to reduce global maternal mortality ratio to less than
70 per 100 000 live births in every country, under five mortality to levels as low as 25 deaths per 1000 live births and neonatal
mortality to at least 12 deaths per 1000 live births by the end of 2030. Among the strategies to reduce adverse pregnancy
outcomes, reduction of teenage pregnancies and ending child marriages is critical. This study proposed Holt’s double exponential
smoothing technique to forecast future trends of adolescent fertility for Australia. Our study findings indicate that adolescent
fertility will continue to decline to levels below 10 births per 1000 women aged 15-19 years by the end of 2030. Therefore, the
Australian government is encouraged to continue supporting sexual and reproductive health programs by attending to the various
factors that contribute to unwanted pregnancies among adolescents.
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