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Time Series Project- Historical Gold Price
Introduction

The purpose of this project is to conduct analysis on the share price of CIMB (Malaysia bank) over the 5 years ended 31 December 2010. The data is collected weekly up to 31 Dec 2010. Based on the collected model, a time series model is constructed. Seasonality is excluded from the model as it is beyond my knowledge to analyze the influencing factors of gold price.
Data 

The data was obtained from Yahoo finance.  

Initial Modeling Specifications

There is no weird trend for CIMB, except in the mid of year 2010. The reason is due to the global financial crisis. Although the subprime mortgage crisis occurred at the end of year 2008, it affects KLCI stocks only in year 2010. 
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The fall in share price should not be considered as a trend. The reason is because economic crisis is not a high-frequency event. Conversely, it should be treated as random shocks that distorts the modeling process. In other words, the fall is an outlier. 
Despite the extreme movement, there is no need of data modification such as data truncation. The reason is because after the truncation, the remaining data (from mid 2010) until the end of year 2010 would be very small and is therefore not credible.
Autocorrelation

The sample autocorrelation function (ACF) shows the correlation for each lagged value. The autocorrelation of the share price of CIMB has been assessed and below is the result:
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The autocorrelation declines as the lag increases until lag 56. After that, the autocorrelation starts to increase back to 0. This hints that autoregressive model should not be adopted. 

To check whether all the autocorrelation coefficients are zero, I used the Q statistics. The following is the result of calculation:

	Q statistic
	37.10367

	90% Chi Square
	82.35814

	95% Chi Square
	77.92947

	99% Chi Square
	70.06489


This shows that the hypothesis that the autocorrelation coefficient s = 0 is not rejected even at 90% confidence level. 
Next, to check the assumption for stationarity, the following show the log first differences for CIMB Bank share price and its correlation.
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As seen, the autocorrelation function value fluctuates around 0 with very small magnitude. This suggests the assumption of stationarity.
Model Parameterization (Parameter Estimation)

For this dataset, it was assumed the data was stationary, thus the [image: image6.png]


 term is assumed to be 0 in each of the models. The following steps shows the parameterization for AR(1) and AR(2): 

AR(1)
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The actual vs predicted result is shown below:
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From the graph, both AR(1) and AR(2) provide good fit to the actual result.
Conclusions:

According to the above analysis and the graph above, the both autoregressive model of order one and two predict the future CIMB stock price very well. Higher order models or ARIMA models were not introduced since it is better to avoid introducing more parameters when the model is already fit to the data as accurately as it is. In addition, seasonality is clearly not found in the price of CIMB stock price. 
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