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1BACKGROUND

§ Time�series�data�are�data that�is�collected at�different�points in�time.

§ Everything�we�are�interested�in to�make�money�is time�series�data

§ The time series data are all about stocks, oil prices, bond interest rates, natural resources prices, house prices etc.

Time�Series�Data
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1BACKGROUND

§ Divided the observed data(sale data) by the trend, seasonal and residual.

§ Trend and�seasonal�are constant�(able�to�predict�the�sales in�2009 only�through�the�dividing.)

§ But, Gold, Silver and oil prices do not have a clear trend or seasonality.

Example�:�Monthly�anti-diabetic�drug�sales
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1BACKGROUND

• The gold price constitutes a significant part of the
economy of banks and stock markets.

• Significance emerged after the�2008�financial�crisis.�
(2008�:�$800�per�ounce)

• It soared�to $1,800�at�the�end�of�2011�(Prices�
remain high)

• Gold�have�expanded�to�alternative�investments.
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Gold�Precise�forecast�



• Fluctuations in gold prices could result in huge
profits.

• But, also have increased the risk of investment

• Precise forecast in financial area will facilitate the
development of economy.

1BACKGROUND
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1BACKGROUND

§ Dollar (Substitute)

§ Inflation

§ COVID-19

§ Interest rate

§ safe asset preference

§ Other demands

§ Trend of gold price is impacted by

numerous factors.

Gold�Price�Determinants
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2METHODOLOGY
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Dataset

• Daily�gold�prices in USD�:�Jan�2014�~ Apr 2018.

• Descriptive statistics: Minimum, mean, maximum, median, standard deviation (SD), skewness, kurtosis.

• Data scaling: Transformed utilizing a natural logarithm (ln)

• Source�:Yahoo�(http://finance.yahoo.com)



2METHODOLOGY

• Statistical Model

ü ARIMA (But only deal with the linear relationships)

• Machine�Learning Model

ü SVM

ü DT

• Deep Learning Model

ü LSTM

ü CNN

ü MLP
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PRIOR�STUDIES



2METHODOLOGY

1. Convolutional�layers�:�extract�useful knowledge and�learn�the�internal representation of�time-series data.

2. LSTM:�effective�for identifying�short-term�and�long-term dependencies.�

§ Proposed model is to efficiently combine the advantages of these deep leaning techniques.
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PROPOSED�MODEL�:CNN-LSTM�MODEL



2METHODOLOGY
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CNN

• CNN�allows�to extract�peripheral�features�between�variables.



2METHODOLOGY
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LSTM

• LSTM�is�a�type�of�RNNs�which learns�long-term dependencies through�the�utilization�of feedback�connections.

• RNNs suffer�from the�vanishing gradient�problem�which�restricts the�model�to�learn�long-range�dependencies.

• LSTM�come�to�solve�this�problem by�storing�useful�information�on�memory cells�and vanishing�unnecessary�

information.�



2METHODOLOGY
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CNN-LSTM�MODEL�1



2METHODOLOGY
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CNN-LSTM�MODEL�2



2EXPERIMENTS
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2EXPERIMENTS
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2EXPERIMENTS
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2EXPERIMENTS
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3 CONCLUSION

1 Proposed�a�new�forecasting�model�CNN­LSTM�for�the�prediction�of�gold�price.

2 First model reported�the best forecasting performance�for regression�problems�(MAE, RMSE)

3 Second�model�exhibited�the�best�performance for�the classification�problem of�predicting�the gold�movement

4 With�additional�convolutional�layers�provides�a significant�boost in increasing the�forecasting�performance
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Possible that additional optimized configuration and mostly feature engineering could further improve the

forecasting ability5



THANK YOU
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