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I. INTRODUCTION 
 

1. Objective of the Study 

The objective of this study is to determine which 

econometric model for time series analysis in the 

ARIMA family most accurately fits the annual data of 

the Philippine Gross National Product and further 

validate the fit, perform a forecast evolution exercise.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This study also aims to undertake a comprehensive 

analysis of GNP forecasting and modeling for a 

particular country, Philippines. 

2. Theoretical Framework  

The study's theoretical framework is based on the 

theory of forecasts based on past values. This is a 

univariate time series such as ARIMA (Autoregressive 

Integrated Moving Average Models, Stock, 2008). 

There are three types of ARIMA family: The 

Autoregressive (AR)  Process, the Moving Average 
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This paper compares the structure of three models in a time series to estimate future growth.A 

regression model is shown to give minimum weight to the last observed growth and maximum 
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(MA) process and the Autoregressive and Moving 

Average  (ARMA) process.[10]. 

3. Conceptual Framework 

Figure 1 shows the four iterative stages of modeling 

according this approach.[15] 

 

 
Figure 1: Stages in the Box-Jenkins Iterative 

Approach 

 

The four stages modeling in the Box-Jenkins iterative 

approach:  

3.1 Model identification- ensuring that the 

variables are stationary, identifying seasonality in the 

series, and using the series Auto Correlation Function 

(ACF) and Partial Auto Correlation Function (PACF) 

plots to identify which autoregressive or moving 

average component should be used in the model. 

3.2 Model estimation- use computation algorithms 

to arrive at the coefficients that best fit the selected 

ARIMA model. Maximum Likelihood Estimation (MLE) 

or non - linear least -square estimation are the most 

common methods. 

3.3 Model checking- Testing whether the estimated 

model conforms to the specifications of a stationary 

univariate process. In particular, the residuals should 

be independent of each other and constant in mean 

and variance over time; it is helpful to plot the 

residuals ' ACF and PACF to identify 

misspecifications. If the estimate is inadequate, we 

need to go back to step one and try to build a better 

model. In addition, to select the best model for the 

data, the estimated model should be compared with 

other ARIMA models. The two common criteria used 

in model selection are: the Acaike Information 

Criterion (AIC) and the Bayesian Information Criteria 

(BIC) defined by: AIC = 2m – 2ln(L̑),  BIC  =  ln(n)m – 

2ln(L̑), Where (L̑) denotes the maximum value of the 

model's likelihood function, m is the number of 

parameters estimated by the model and n is the 

number of observations (sample size). In practice, 

AIC and BIC are used with the classical criterion: the 

Mean Squared Error (MSE). 

3.4 Forecasting- if the selected ARIMA model 

conforms to the specifications of a stationary 

univariate process, then we can use this model for 

forecasting. 

 

4. Statement of the Problem  

In order to meet the study's objective, the 

researchers intend to answer the following question, 

which specifically leads to the model being 

formulated in the Philippines ' prediction of the 

Gross National Product. 

 What is the trend ofthe variable of Philippine GNP 

starting from the first January of 2007 to 

November of 2018? 

 What is the mathematical model in projecting the 

GNP rate of the Philippines 

generated through Box-Jenkins method? 

 Are the actual GNP rate values obtained from PSA 

and the predicted values obtained using the 

formulated model different from each other? 

 What is the forecasted Philippine GNP for the year 

2019-2023? 

5. Scope and Limitations of the Study  

The study covers the data of Philippine Gross 

National Product starting from January 

2007 to November of 2018. There are data involved 

in the study these were obtained in the Philippine 

Statistics Authority (PSA). 

6. Significance of the Study 

The scope of the study covers the data from January 

of 2007to November of 2018 

Variable Real Gross Domestic Product (GNP) (See 

Appendix A: Table 1) gathered from Philippine 

Statistical Authority. In addition, this study will 

forecast the Dependent Variable Real Gross 

Domestic Product from December of 2018 to 

November of 2023. 

 

II. REVIEW LITERATURES AND STUDIES 
 

1. GNP 

Gross national product (GNP) is an estimate of the 

total value of all final products and services produced 

in a given period by means of production owned by 

residents of a country.[11] GNP 

includes income earned by citizens and companies 

abroad, but does not include income earned by 

foreigners within the country. Gross National Product 

https://investinganswers.com/node/5798
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is the value of all goods and services produced by a 

country’s residents. GNP is based on the market 

value of goods and services, takes only final goods 

and services into consideration, relies on factors of 

production such as the country’s labor and capital 

and measured on an annual basis.[6]  

 

The figures used to assess GNP include the 

manufacturing of tangible goods (cars, furniture and 

agricultural products) and the provision of services 

(education, healthcare, and business services). GNP 

does not include the services used to produce 

manufactured goods because their value is included 

in the price of the finished product. [13] However, 

GNP does include depreciation and indirect 

business taxes like sales tax. GNP can be adjusted to 

make valid comparisons year-to-year or among 

countries.[17] For year-to-year comparisons, GNP 

needs to be adjusted for inflation.  For country-to-

country comparisons, GNP needs to be stated on a 

per capita basis (i.e. GNP divided by the population 

of the country).[7] 

 

Gross National Product statistics are used to: 

1).Measure the economic activity of a country. 

2).Evaluate and analyze economic growth. 3) Assess 

how productive a country’s factors of production. 4) 

Measure the value of important goods and 

resources. 5) Analyze the income earned by a 

country’s residents. 5) Compare the performance of 

different countries. 6)Develop economic policies 

aimed at improving GNP figures.[12]  

 

The difference between GNP and gross domestic 

product (GDP) is that GNP includes the value of 

products made by a country's citizens and 

companies abroad, while GDP only accounts for 

products made within a country's borders. However, 

GNP excludes the value of products made by foreign 

companies within the reporting country. 

 

[16]  Due to the increasingly global nature of 

national economies and the interdependence of 

labor forces, supply chains and sales channels, the 

U.S. Bureau of Economic Analysis uses GDP instead 

of GNP as its measure of output for the United 

States.GNP is still an interesting economic indicator. 

For example, the larger the difference between a 

country's GNP and GDP, the more a country is 

involved in international trade, finance and 

production..[18]  The Gross National Product (GNP) is 

an economic measure of the market value of all 

goods and services produced by a country’s 

residents. It is an important and widely followed 

statistics that indicates the strength and growth of an 

economy, as well as the productive use of its factors 

of production such as labor and capital.[19] It can be 

measured using the income or expenditure 

approach. 

 

Economic model forecasting is an essential 

component of the decision-making process of a 

country's economy. [11] Time series models and 

analysis were discussed in [ 4][5][20][1][3 ] and many 

others. Analysis of the time series aims at identifying 

data patterns and trends as well as explaining data 

modeling and forecasting.  

 

Two main approaches are adopted to maintain a 

time series analysis that depends on the time or the 

frequency domain. Several procedures are used to 

analyze data in these domains. The ARIMA technique 

uses methods of moving averages (MA), smoothing, 

and regression to detect and remove data 

autocorrelation. Time series analysis tools were 

intensively discussed [2]. 

 

III. METHODOLOGY 
 

1. The Data 

In this study, the annual GNP of the Philippine was 

obtained from National Statistic Office from January 

2007 to November 2018. This means that we have 

143 observations of GNP that satisfies the rule of 

having over 50 observations in Box-Jenkins approach 

of your time series forecasting (Chatfield, 2016). 

Based on this data, we will propose the appropriate 

ARIMA model and then use it to forecast the 

Philippine GNP for the next five years (from 2019 to 

2023). 

 

2. Estimation Result 

The preliminary analysis of the data was done by 

using time plots of the series as shown by Figures 2 

and 3 respectively. From Figure 2, a visual inspection 

of the time plots indicates that Philippine GNP is not 

stationary series. A KPSS test for Stationary was 

conducted by the researchers to determine if the 

data is stationary. Figure 3 revealed that the first 

three lags of the data exhibits unit root (p<.05).To 

reach stationary we will take the differencing, as 

practiced, in developing ARIMA model. A visual 

examination of Figure 3 confirms that the Philippine 

GNP series contains a seasonal trend can often be 

https://investinganswers.com/node/1328
https://investinganswers.com/node/4567
https://investinganswers.com/node/1533
https://investinganswers.com/node/973
https://investinganswers.com/node/1223
https://investinganswers.com/node/1223
https://investinganswers.com/node/1223
https://investinganswers.com/node/5682
https://investinganswers.com/node/5766
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carried out by logarithmic transformation. The result 

is that the exponential trend will be transformed into 

a linear trend. Before embarking on further analysis 

using the Box-Jenkins approach, the data has to be 

transformed to achieve stationary. 

 

 
2007   2008   2009   2010   2011   2012   2013   2014   

2016   2017 2018. 

 

Figure 2: Time series plot for Philippine GNP data. 

 

 
 

Figure 3: KPSS Test Stationary for Philippine GNP 

data.  

 

 
2007  2008  2009  2010  2011  2012  2013  2014  

2016  2017 2018 

Figure 4: Time Series Plot. 

 

 
 

Figure 5: KPSS Test for Stationary. 

 

The researcher obtained the logarithm of the data 

since the tests and the graph reveals trend. A KPSS 

test was again conducted on the logarithm of the 

data to determine if it is trend stationary. The table 

shows that the data is not trend stationary on the 

first 12 lags (p<.05) 

 

 
 

Figure 6: Time Series Plot for First Difference. 
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Figure 7: KPSS Test for Stationary (dataLogDiff) 

 

 Figure 6: Shows first difference taken on the 

logarithm of the data to make it trend stationary. 

Figure 7: Table above shows that there is enough 

evidence to accept the null hypothesis that the data 

is trend stationary (p>.05). 

 

 
Figure 8:  Sample Auto Correlation Function. 

 

 
Figure 9: Sample Partial of Auto Correlation 

Function. 

 

 Figure 8: The graph shows the sample Auto 

Correlation Function of the first difference on the 

logarithm of the data. The graph suggests a 

significant Moving Average on lags 3, 4, 9, and 12. 

Figure 9: Base from the AR and MA that was shown 

through ACF and PACF, the researchers selected five 

ARIMA models that fit the data. 

 

 

Figure 10: The first model is ARIMA(12,1,12). 

 

Figure 11: The second model which is ARIMA(4,1,4). 
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Figure 12: Model 3 is an ARIMA(3,1,4). 

 

Figure 13: The fourth model is ARIMA(4,1,3) 

 

Figure 14: The last model is an ARIMA(3,1,3) 

Figure 10: The first model is ARIMA(12,1,12). This 

model has an AIC -454.2785 and a BIC of -425.5266. 

Figure 11: The second model which is ARIMA(4,1,4) 

has an AIC of -446.5155 and a BIC of -417.1707. 

Figure 12: Model 3 is an ARIMA(3,1,4) which has an 

AIC of -442.3659 and BIC -415.8912. Figure 13: The 

fourth model is ARIMA(4,1,3) with AIC of -439.7399 

and BIC of -413.3296. Figure 14: The last model is an 

ARIMA(3,1,3) which has an AIC of -440.3109 and BIC 

of -416.7778. 

 

Table -1:  1 Year Prediction 

Model MSE RMSE MAPE 

ARIMA(12,1,12) .0027 .0522 .2496 

ARIMA(4,1,4) .0031 .0554 .3049 

ARIMA(3,1,4) .0046 .0676 .3108 

ARIMA(4,1,3) .0030 .0548 .2990 

ARIMA(3,1,3) .0032 .0568 .3346 
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Figure 15: Philippine GNP 1 Year Prediction. 

Table -2: 5 Year Prediction 

Model MSE RMSE MAPE 

ARIMA(12,1,12) .0047 .0688 .3798 

ARIMA(4,1,4) .0063 .0795 .4630 

ARIMA(3,1,4) .0046 .0680 .3330 

ARIMA(4,1,3) .0058 .0765 .4468 

ARIMA(3,1,3) .0071 .0845 .4954 

 

The researcher determined the ability of the models 

in predicting a one year and 5 years step prediction. 

The table shows that ARIMA(12,1,12) has the best 

accuracy in predicting one year step (MSE = .0027, 

RMSE = .0522, MAPE = .2496). However, it was 

revealed that ARIMA(3,1,4) has the best accuracy in 5 

year step forecast (MSE=.0046, RMSE=.0680, 

MAPE=.3330). 

 
Figure 16: Philippine GNP 5 Year Prediction. 

Table 3: 2019 – 2023 Foreca 

Philippine Goss National Product 

Mont

h 

2019 2020 2021 2022 2023 

Janu

ary 

53665

28.744

7 

58692

00.013

8 

64088

98.571

8 

70007

38.498

3 

76506

99.388

9 

Febr

uary 

55927

29.582

2 

59712

92.677

0 

64740

58.202

1 

70576

27.340

9 

77087

75.579

5 

Marc

h 

54319

75.971

6 

59364

64.156

3 

64905

38.885

3 

70973

87.497

4 

77610

58.707

9 

April 54516

38.730

3 

59644

46.118

8 

65301

44.187

1 

71462

49.576

4 

78172

56.371

4 

May 53571

33.972

4 

59662

85.820

0 

65664

07.567

7 

71964

40.724

0 

78750

95.358

7 

June  55524

51.884

8 

60733

55.546

3 

66408

08.617

1 

72605

47.894

0 

79381

61.855

2 

July 56150

27.949

2 

61330

95.344

0 

66978

49.082

7 

73181

71.753

2 

79988

81.349

2 

Augu

st 

57615

48.287

5 

62109

35.506

7 

67569

68.234

7 

73750

20.416

7 

80589

32.246

5 

Sept

emb

er 

56782

24.535

4 

62071

14.948

3 

67871

38.959

4 

74218

26.409

3 

81157

39.294

4 

Octo

ber  

57006

51.055

5 

62411

21.414

5 

68316

82.248

2 

74745

23.777

3 

81752

32.167

1 

Nove

mber 

56666

66.743

6 

62643

43.675

9 

68762

36.622

4 

75289

10.831

8 

82361

76.194

0 

Dece

mber 

58074

33.416

1 

63509

03.959

1 

69437

89.477

7 

75917

74.637

5 

53079

31.525

4 

Forecast Philippine GNP for December 2018. 

 

IV. RESULTS AND DISCUSSION 

 
The aim of the study was to model and forecast 

Philippine GNP based on BoxJenkins approach based 

on the annual data (from 200 to 2018). The five 

stages of Box-Jenkins approach are conducted to 

obtain an appropriate ARIMA model for the 

Philippine GNP, and we used this model to forecast 

the Philippine GNP for the next five years (from 2019 

to 2023). Time series plots and the correlogram plots 
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were used for testing the stationarity of the data.It is 

determined that the ability of the models in 

predicting a one year and 5 years step prediction. 

The table shows that ARIMA(12,1,12) has the best 

accuracy in predicting one year step (MSE = .0027, 

RMSE = .0522, MAPE = .2496). However, it was 

revealed that ARIMA(3,1,4) has the best accuracy in 5 

year step forecast (MSE=.0046, RMSE=.0680, 

MAPE=.3330),because have the minimum values of 

MSE, AIC, and BIC. Moreover, we expect that the 

Philippine GNP will continue to raise according to the 

forecasted values form our model. 

V. CONCLUSION AND 

RECOMMENDATION 
 

We have compared five time-series models in this 

paper. The five models forecast future 

growth by using a weighted average of the observed 

growths in the sample. Linear regression 

gives minimum weight to the last observed growth 

and maximum weight to the center of the 

sample period. This implies that, for instance, if we 

use this method to forecast next year’s 

gross national product (GNP) with a sample of 120 

data, we are saying that the most informative 

item to forecast 2019 growth is the growth in 2014. 

 

The following areas are suggested for further 

research from the study findings: 

 Analysis of GNP dynamics in the Philippines using 

different models.  

 Examination of individual GNP components 
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