= International Research Journal of Innovations in Engineering and Technology (IRJIET)

/ N ISSN (online): 2581-3048

CIRJIET et 011 01

Forecasting Art Coverage in the Philippines Using
Artificial Neural Networks

Dr. Smartson. P. NYONI, *Thabani NYONI

'ZICHIRe Project, University of Zimbabwe, Harare, Zimbabwe
“Department of Economics, University of Zimbabwe, Harare, Zimbabwe

Abstract - In this research article, the ANN approach was applied to analyze ART coverage in the Philippines. The
employed annual data covers the period 2000-2018 and the out-of-sample period ranges over the period 2019-2023. The
residuals and forecast evaluation criteria (Error, MSE and MAE) of the applied model indicate that the model is stable in
forecasting ART coverage in the Philippines. The results of the study indicate that ART coverage will remain very low
over the period 2019-2023. Therefore the government is strongly advised to intensify demand creation for HIV testing and
ART services and improve access to antiretroviral therapy for the key populations amongst other measures.
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I. INTRODUCTION

The HIV epidemic in the Philippines has been rapidly changing and expanding from a low and slow to a fast and furious
epidemic, the number of diagnosed HIV infections has increased dramatically to 32 cases per day (Country progress report, 2019).
The HIV epidemic is concentrated among the key populations which are Men who have sex with men (MSM), transgender
women and sex workers (Country progress report, 2019). The national ART (antiretroviral treatment) program is committed to the
goal of ending the HIV epidemic by 2030. The country aims to achieve this through increasing HIV testing services and ART
coverage especially among the key populations. The combined HIV prevention strategy is being implemented to prevent HIV
infection among key populations and this strategy involves pre exposure prophylaxis, voluntary medical circumcision, harm
reduction, condom distribution and use. Just like other countries, the Philippines have the responsibility of increasing knowledge
of HIV and to sexual and reproductive health services. High knowledge of HIVV among female sex workers (FSW) has been
observed in several studies that it improves HIV testing, ART initiation and HIV prevention (Chanda et al, 2017; Lafort et al,
2016; Luchters et al, 2013; Tran et al, 2013; Deering et al, 2011; Wang et al, 2011; Kerrigan et al, 2003). Furthermore the national
ART program is implementing the prevention of mother to child transmission of HIV (PMTCT) and there are existing linkages
between HIV and TB care and treatment programs. Program linkages are critical in order to maximize detection and treatment of
HIV and TB cases and this is anticipated to reduce morbidity and mortality related TB and HIV/AIDS.

In this study we aim to predict ART coverage in the Philippines using the Multilayer Perceptron (MLP). This artificial neural
network framework is widely used in time series forecasting . The model has three layers of neurons which are the input, hidden
and output layers which are joined by acyclic links called connection weights. The type of the ANN is the feed forward neural
network (Yan et al, 2018; Kaushik & Sahi, 2018; Zhao et al, 2020; Fojnica et al, 2016; Zhang, 2003). The findings of this study
will provide highlights of the future trends of ART coverage in the Philippines and to assess the progress towards achieving the
global targets by 2030.

Il. LITERATURE REVIEW

Piamonte & Ditangco (2020) did a formative study aimed to identify the awareness of men who have sex with men (MSM)
from Metro Manila, Philippines towards HIVST as well as their willingness to pay for a self-test kit. Two-hundred fifty MSM
who received a non-reactive HIV screening test result from a community-based voluntary counseling and testing center were
recruited. Results indicated that slightly more than half of the respondents (56%) have heard about HIVST, indicating moderate
level of awareness among MSM. The social media and the internet were the most prominent source of awareness about it.
Frequent testers and being exclusively or more attracted to the same sex are more likely to be aware of HIVST. The results
implicate that efforts to inform MSM about HIVST should be initiated to increase awareness. Should it be available, HIVST
services can be optimized if done through saliva test and if provided at low price. Hemingway et al (2019) carried out a study
which aimed to develop a playable and acceptable game for health, targeted at young key populations in the Philippines. Authors
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identified a range of user-centered design methods to be used in tandem from published literature. The resulting design process
involved a phased approach, with 40 primary and secondary users engaged during the initial ideation and prototype testing stages.
Selected methods included participatory design workshops, playtests, playability heuristics, and focus group discussions. Subject
domain experts were allocated roles in the development team. Data were analyzed using a framework approach. Conceptual
frameworks in health intervention acceptability and game design guided the analysis. In-game events were captured through the
Unity Analytics service to monitor uptake and game use over a 12-month period. The study revealed that User-centered design
activities supported the identification of important contextual requirements. Multiple data collection methods enabled
triangulation of findings to mediate the inherent biases of the different techniques. Game acceptance is dependent on the ability of
the development team to implement design solutions that address the needs and desires of target users. Ronquillo et al (2017)
measured the level of understanding of the community on HIV/AIDS as part of measuring the impact of decentralized initiative
against HIV/AIDS. It applied the Systems’ Theory of Policy Process developed by David Easton. The study showed that: age,
gender, civil status and religion have nothing to do with the level of understanding of the HIV/AIDS. The study revealed that
respondents’ of the issue of HIV/AIDS as measured in terms of knowledge, attitudes and beliefs fall within the median range of
scores: 2.89 for knowledge, 2.59 for beliefs and 2.93 for attitudes. The study further concluded that there is no significant
relationship between the personal profile of the respondents and their level of understanding. The study found that heightened
understanding of HIV/AIDS among Rural Health Unit 4 respondents was due to decentralized mass information and
dissemination campaign of the Local Government Unit.

1. METHOD

The Artificial Neural Network (ANN); is a data processing system made up of a large number of simple and highly
interconnected processing elements resembling a biological neural system. It has the capability of learning from an experimental
and or real data set to describe the nonlinear and interaction effects with great accuracy. ANN-based curve fitting technique is
one of the widely applied artificial intelligence methods that are used for forecasting and prediction purpose. It consists of
basically 3 layers i.e., input layer, hidden layer, and output layer, the present work includes the number of years as input layer and the
annual ART coverage in Philippines as output data for the network. In this research paper, our ANN is based on the hyperbolic tangent
function.

Data Issues

This study is based on annual ART coverages (referred to as P series in this study) in all age groups in the Philippines. The
data covers the period 2000-2018 while the out-of-sample forecast covers the period 2019-2023. All the data employed in this
research paper was gathered from the World Bank online database.

IV.FINDINGS OF THE STUDY

DESCRIPTIVE STATISTICS

Table 1: Descriptive statistics

Mean Median Minimum Maximum
13.105 8.0000 0.00000 44.000
Std. Dev. C.V. Skewness Ex. kurtosis
13.936 1.0634 0.89604 -0.39681
5% Perc. 95% Perc. 1Q range Missing obs.
Undefined 44.000 23.000 0
ANN MODEL SUMMARY FOR ART COVERAGE IN THE PHILIPPINES
Table 2: ANN model summary
Variable P
Observations 10(After Adjusting Endpoints)
Neural Network Architecture:
Input Layer Neurons 9
Hidden Layer Neurons 12
© 2021-2017 IRJIET All Rights Reserved www.irjiet.com 141



= International Research Journal of Innovations in Engineering and Technology (IRJIET)

ﬁ N ISSN (online): 2581-3048
/ Volume 5, Issue 3, pp 140-144, March-2021
IHJIET https://doi.org/10.47001 /IRTIET/2021.503024

Output Layer Neurons 1

Activation Function Hyperbolic Tangent Function
Back Propagation Learning:

Learning Rate 0.005

Momentum 0.05

Criteria:

Error 0.034700

MSE 0.719472

MAE 0.729688

Residual Analysis for the ANN model
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Figure 1: Residual analysis

In-sample Forecast for P
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Figure 2: In-sample forecast for the P series

Figure 2 shows the in-sample forecast for P series.

Out-of-Sample Forecast for: Actual and Forecasted Graph
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Figure 3: Out-of-sample forecast for P: actual and forecasted graph

Out-of-Sample Forecast for P: Forecasts only

Table 3: Tabulated out-of-sample forecasts

Year Forecasted ART coverage
2019 44,6723
2020 45.9918
2021 46.0528
2022 46.2239
2023 46.2976

Over the study period, the minimum and maximum ART coverage was 0 and 44 % respectively with an average of 13 %.

There was zero reporting of ART covering over the period 2000-2004 because the ART program was rolled out in 2005. The data
utilized in this study is positively skewed with an excess kurtosis of -0.39681. The residual graph and model evaluation criteria
indicate that the applied ANN (9,12,1) model is stable and suitable for forecasting ART coverage in the Philippines . Figure 2
shows the in-sample forecasts which clearly indicate that the model simulates the observed data reliably. The model predictions
suggest that ART coverage will remain low over the period 2019-2023.

V. CONCLUSION & RECOMMENDATIONS

The Philippines are struggling to control the HIV epidemic as suggested by the data utilized in this study. The ANN model

predicted that this trend will continue over the period 2019-2023. The government is strongly encouraged to intensify demand
creation for HIV testing and ART services and improve ART access to key populations in the country amongst other measures.
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