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TIME SERIES STUDENT PROJECT

SUMMER 2011

Introduction

Rubber is an important economic crop of Thailand. It is also one of the important Agricultural exported product of Thailand to the world. So the purpose of this project is to model the monthly price of rubber and analysis the model by using the excel regression add-in to determine the best fit of several time series models using ARIMA techniques which included AR(1), AR(2) and AR(3). 
Data

Data used in this project was downloaded from http://www.indexmundi.com/commodities/?commodity=rubber&months=240
The data in this project is studied the monthly price of rubber in USD which is considering the data during January 1992 – December 2011.
Analysis

Figure1 shows the price of rubber with from 1992 - 2011.

[image: image1.emf]Fig 1: Monthly Rubber Price
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Figure 2 shows the autocorrelation of rubber price. The autocorrelation in the chart below indicates that the series is not stationary because the lag does not reach zero until October 1997. As the result, I have tested the first differences.
[image: image2.emf]Fig 2: Autocorrelation Plot
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Figures 3-4 show the 1st differences of rubber price along with their autocorrelation plots
[image: image3.emf]Fig 3: Monthly Rubber Price: 1st Differences
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[image: image4.emf]Fig 4: 1st Differences: Autocorrelation Plot
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The autocorrelation graph of the first differences indicates it is stationary since it goes quickly to zero and then oscillate around zero.
Model Parameterization
An autoregressive model (AR(p), p = 1, 2 and 3) will be used by excel regression data analysis tool to fit the data for rubber price first difference. This would take on the equivalent to ARIMA(p,1,0) model.
The following uses the Excel regression data analysis tool to fit the data to the AR(1), AR(2) and AR(3) models.  

· AR(1):

Yt = 0.3708 + 0.2441 Yt-1 + εt
[image: image5.wmf]SUMMARY OUTPUT

Regression Statistics

Multiple R

0.2441

R Square

0.0596

Adjusted R Square

0.0556

Standard Error

7.8925

Observations

238

ANOVA

df

SS

MS

F

Significance F

Regression

1

931.4294

931.4294

14.9527

0.0001

Residual

236

14700.8836

62.2919

Total

237

15632.3130

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

Intercept

0.3708

0.5125

0.7235

0.4701

-0.6389

1.3806

-0.6389

1.3806

Difference (t-1)

0.2441

0.0631

3.8669

0.0001

0.1197

0.3685

0.1197

0.3685


· AR(2):

Yt = 0.2445 + 0.1834Yt-1 + 0.2487Yt-2 + εt
[image: image6.wmf]SUMMARY OUTPUT

Regression Statistics

Multiple R

0.3372

R Square

0.1137

Adjusted R Square

0.1062

Standard Error

7.6946

Observations

237

ANOVA

df

SS

MS

F

Significance F

Regression

2

1777.9495

888.9747

15.0148

0.0000

Residual

234

13854.3151

59.2065

Total

236

15632.2645

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

Intercept

0.2445

0.5018

0.4872

0.6266

-0.7442

1.2331

-0.7442

1.2331

Difference (t-1)

0.1834

0.0636

2.8827

0.0043

0.0580

0.3087

0.0580

0.3087

Difference (t-2)

0.2487

0.0658

3.7812

0.0002

0.1191

0.3783

0.1191

0.3783


· AR(3):

Yt = 0.2730 + 0.1987Yt-1 + 0.2581Yt-2 - 0.0636Yt-3 + εt
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Regression Statistics

Multiple R

0.3421

R Square

0.1170

Adjusted R Square

0.1056

Standard Error

7.7132

Observations

236

ANOVA

df

SS

MS

F

Significance F

Regression

3

1828.9078

609.6359

10.2471

0.0000

Residual

232

13802.4872

59.4935

Total

235

15631.3950

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

Intercept

0.2730

0.5053

0.5402

0.5896

-0.7226

1.2686

-0.7226

1.2686

Difference (t-1)

0.1987

0.0659

3.0158

0.0028

0.0689

0.3285

0.0689

0.3285

Difference (t-2)

0.2581

0.0667

3.8694

0.0001

0.1267

0.3896

0.1267

0.3896

Difference (t-3)

-0.0636

0.0687

-0.9254

0.3557

-0.1991

0.0718

-0.1991

0.0718


The outputs of regression add-in above show that the sum of coefficients for each is less than 1, suggesting the models are stationary.  The table below shows the Durbin-Watson statistic. All Durbin-Watson statistics is around 2 for each, suggesting no serial correlation.  

	Durbin Watson Statistics

	
	

	AR1
	2.1089

	AR2
	1.9615

	AR3
	2.0017


Model Selection

From the analysis shown above, the best model is the AR(3) as it has a better R-Squared value when compare with AR(1) and AR(2) for the first differences.  Then, the AR(3) model is selected as the model to project monthly rubber price.
