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ABSTRACT 

The Project titled 'GOLD PRICE PREDICTION' predicts the gold EFT price based on the previous 

year’s gold price data. The main goal of this project is to forecast the rise and fall in the daily gold 

rates, that can help investors to decide when to buy or sell the gold. Inventory forecasting plays a 

crucial role in the financial success of the business. The price of gold is calculated by looking at the 

dataset that contains the previous year’s gold price. Rise in gold value coupled with volatility and 

falling prices from other markets such as capital markets and real estate markets has attracted more 

and more investors to gold as an attractive investment. There's a fear that those high prices will be 

sustainable and that the prices will reverse. Although there are a number of studies that analyze the 

correlation between the gold price and certain economic variables. We have applied machine learning 

technique to predict financial variables and we have focused on predicting the gold price ETF using 

a linear regression algorithm as our dataset is a numerical dataset 

Keyword: Gold ETF, Machine Learning, Supervised Learning, Linear Regression, Python. 
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Chapter 1: INTRODUCTION 
 
 

Gold is one of the precious metals. It has been used as currency, for jewellery and other 

purposes. It is used as medium for money or exchange because of its limited supply and high value. 

This metal’s scarcity and difficulty in extraction made it a valuable commodity. It also reflects the 

country’s economic strength and hence many companies and individuals started to invest in gold 

reserves. Due to its increasing value, many people considered gold as an attractive investment. 

 

Gold is preferred as protective asset by investors because of their negative expectations 

regarding the current situation in the foreign exchange and capital markets. Investors also consider 

gold as an asset to rely on, when the desirable profits are not achieved by the world capital markets. 

Since gold is stored and accumulated over years, the influence of a year’s production on its price is 

less. The price of gold depends on currency fluctuations and other economic variables. The raise of 

gold prices and fall of prices in other markets has attracted more investors to invest in gold market. 

These changes in the price of gold made the investments risky and a fear has been developed that 

these prices would decrease. 

 

There are several numbers of studies analysing the relation between the gold price and other 

economic variables. Understanding the relation between these variables helps the investors to take 

better decisions. Hence, we use machine learning algorithms such as multiple linear regression, 

random forest and gradient boosting for analysing the relation between the variables and predict the 

gold price. 
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Chapter 2: Project Objective 

 

Here we proposed predictive models that are adaptive, flexible, and scalable, using the advantages of 

proposed computationally smart neural network models to enhance the training learning process and 

enhance faster convergence. The proposed research provides the highest likelihood of achieving high 

training rate prediction precision for the considered gold EFT price. Generally speaking, this work is 

performed to suggest suitable predictor models to effectively show the deemed gold in the different 

scenario with the datasets deemed from their respective databases of previous years. This present’s 

aim is to present correctly the future modified closing price of Gold ETF in the future for a specified 

period of time. In this project, supervised Machine Learning Algorithms and the solution model were 

used to determine whether or not to buy Gold ETF using a dataset of past values. 

 

The main objectives of the project are: 

1. This project is based on the applicability of the proposed machine learning algorithms that had 

demonstrated their efficiency to predict gold prices with a better predictive rate. 

2. To apply the best appropriate Machine Learning procedure. 

3. We proposed the development of a prediction model for predicting future gold prices using Linear 

Regression (LR). 
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Chapter 3: DATA AND METHODOLOGY 

 

A. Dataset:  

The data was sourced from the kaggle website consisting of ten years data from January 2008 

to Decmeber 2018. It consists of the variables date, silver price, stock profit exchange, gold price ,US 

dollar rate and united states oil ETF. The dataset consists of 2290 records.  

 

B. Machine Learning Algorithms:  

For developing the model, we use the algorithms such as Multiple linear regression, Random 

forest and Gradient boosting.  

 

Multiple Linear Regression is a statistical technique that uses multiple independent variables for 

predicting the outcome of the target variable. The mathematical expression is  

Y = a + bX1 + cX2 + dX3 + ϵ  

where Y is the dependent variable, X1 and X2 and X3 are independent variables, a is the intercept, b 

,c and d are slope values and ϵ is the error.  

 

Random forest is a supervised learning algorithm which performs both classification and 

regression tasks. This algorithm operates by constructing multiple decision trees during training time 

and outputting the mean prediction of individual trees.  

 

Gradient Boosting is a machine learning algorithm for classificiation and regression problems. 

This algorithm produces a prediction model in the form of an ensemble of weak prediction models, 

which are typically the decision trees. It builds the model in stage-wise fashion and generalizes them 

by enabling the optimization of an arbitary differentiable loss function. The gradient boosting trees 

usually outperforms random forest, but are prone to overfitting in some problems as the performance 

of this model improves over iterations. 
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Chapter 4: IMPLEMENTATION 

 

To predict the gold price, we need to build a machine learning model which includes the following steps. 

 

 

 

1. Data Collection: 

          The first thing required while building a machine learning model is the data. The data is 

collected from kaggle website consisting of 2290 records and 6 attributes. 

 

2. Data Preprocessing: 

          Data preprocessing is required when the data is incomplete, inconsistent or noisy. The data 

collected was noisy, so we performed outlier analysis and removed the noisy data. The data 

transformation is also done by performing normalization in which the data in each attribute is scaled 

between the range 0 to 1.  

 

3. Choose the model:    

Prediction of gold price is a regression task, so we consider the regression algorithms such as 

Multiple Linear Regression, Random Forest Regressor and Gradient Boosting for building the model. 
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4. Training the model: The model is trained by importing the required model and by passing the 

training data to it. The dataset is splitted into train and test data with test_size=0.20. The linear model 

is imported from  

5.  

 

 

sklearn and the Random forest regressor and Gradient boosting regressor modules are imported from 

sklearn.ensemble. These models are trained by passing the train data.  

While conducting training, it is also important to record the metrics of each training process. The 

metrics that are tested are mean absolute error, root mean square error and r2 score.  

 

5. Prediction: The trained model is checked by predicting the test data of the dependent variable using 

the test data of the independent variables. 

 

5: Working Procedure 
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5.1 ALGORITHM 

STEP 1: Gathering the data from y-finances library and preparing the data by removing the missing values 

STEP 2: Now we split the gathered data into training and testing dataset.  

STEP 3: Now using training data we create a linear regression model.  

STEP 4: Using the testing data we test the created linear regression model.  

STEP 5: Using the model now we predict daily gold ETF price. 

 

5.2 Linear Regression 

Linear regression in machine learning helps you find out patterns and relationships in data and make 

an educated decision or prediction. It is one of the most well-known and well understood algorithms 

in statistics and machine learning. But before knowing that -What linear regression actually is, let us 

get ourselves accustomed to regression. Regression is a method of modeling a target value based on 

independent predictions. This method is used for forecasting and finding out the cause and efficient 

relationship between variables. Usually, the regression techniques mostly differ based on the number 

of independent variables and the types of relationships between the independent and dependent 

variables. Simple linear regression is a type of regression analysis where the number of independent 

variables is one and there is a linear relationship between the independent(x) and dependent(y) 

variables.Based on the given data points, we try to plot a line that models the points the best. The line 

can be modeled based on the linear regression equation which is y = a_0 + a_1 * x. 
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Chapter 6: Result 

 

After applying different regression techniques on the data, the results are as follows: When multiple 

regression is applied on the data, the accuracy (r2 score) obtained is 91% and RMSE is 5.56 which is high. 

 

 

 

In random forest model, the accuracy obtained for training data is 99.83% and the accuracy obtained for 

test data is 99.77%. The accuracy difference is very less. The RMSE (-0.15) and MAE (-0.04) have only slight 

differences between the train and test data. For gradient boosting model, the accuracy obtained for training 

data is 98.71% and the accuracy obtained for test data is 98.59%. The accuracy difference is very less. The 

RMSE (-0.13) and MAE (0.01) have only slight differences between the train and test data. 

  

Hence Random Forest and Gradient Boosting best suited to this data. However, the accuracy is higher for 

random forest and the accuracy difference is also very less compared to gradient boosting. Hence, random 

forest regressor model is considered. 
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Chapter 7: CONCLUSION  

  

7.1 CONCLUSION 

As we saw in this project, we'll create a machine learning linear regression model. We first train this machine 

learning model by giving information from past gold ETF prices. Then we use this trained model for 

prediction. Similarly, any model can be made much more precise by feeding a very large dataset to get a very 

accurate score. While forecasting the rate of gold is not very easy, it will allow investors and central banks to 

determine better when to sell and buy them and thus maximize their income 

 

7.2 FUTURE SCOPE 

For future work, we can improve the results and predict the price more accurately by incorporating the other 

factors such as gold production, crude oil price, platinum price,inflation to the data and by using deep learning. 
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Appendices 

 

Importing the Libraries  

 

import numpy as np  

import pandas as pd  

import matplotlib.pyplot as plt  

import seaborn as sns  

from sklearn.model_selection import train_test_split  

from sklearn.ensemble import RandomForestRegressor  

from sklearn import metrics  

 

Data Collection and Processing 

 

# loading the csv data to a Pandas DataFrame  

gold_data = pd.read_csv('/content/gold price dataset.csv')  

 

# print first 5 rows in the dataframe  

gold_data.head() 

 

 

 

# print last 5 rows of the dataframe  

gold_data.tail() 
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# number of rows and columns  

gold_data.shape  

 

 

 

 

# getting some basic informations about the data  

gold_data.info() 

 

 

 

# checking the number of missing values 

 

 

 

# getting the statistical measures of the data  

gold_data.describe() 
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Correlation:  

1. Positive Correlation  

2. Negative Correlation  

 

correlation = gold_data.corr() 

# constructing a heatmap to understand the correlatiom  

plt.figure(figsize = (8,8))  

sns.heatmap(correlation, cbar=True, square=True, fmt='.1f',annot=True, annot_kws={'size  

<matplotlib.axes._subplots.AxesSubplot at 0x7ff32443b350>  
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# correlation values of GLD  

print(correlation['GLD'])  

 

 

 

 

 

# checking the distribution of the GLD Price  

sns.distplot(gold_data['GLD'],color='green') 
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Splitting the Features and Target 

 

X = gold_data.drop(['Date','GLD'],axis=1)  

Y = gold_data['GLD']  

 

print(X)  

 

 

 

 

print(Y)  
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Splitting into Training data and Test Data  

 

X_train, X_test, Y_train, Y_test = train_test_split(X, Y, test_size = 0.2, random_state  

 

Model Training: Random Forest Regressor  

 

regressor = RandomForestRegressor(n_estimators=100) 

 

# training the model  

regressor.fit(X_train,Y_train)  

 

RandomForestRegressor(bootstrap=True, ccp_alpha=0.0, criterion='mse',  

max_depth=None, max_features='auto', max_leaf_nodes=None,  

max_samples=None, min_impurity_decrease=0.0,  

min_impurity_split=None, min_samples_leaf=1,  

min_samples_split=2, min_weight_fraction_leaf=0.0,  

n_estimators=100, n_jobs=None, oob_score=False,  

random_state=None, verbose=0, warm_start=False) 

 

Model Evaluation  

 

 

# prediction on Test Data  

test_data_prediction = regressor.predict(X_test)  

print(test_data_prediction)  
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# R squared error  

error_score = metrics.r2_score(Y_test, test_data_prediction)  

print("R squared error : ", error_score)  

 

R squared error : 0.9887338861925125  
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Compare the Actual Values and Predicted Values in a Plot  

 

Y_test = list(Y_test)  

 

plt.plot(Y_test, color='blue', label = 'Actual Value')  

plt.plot(test_data_prediction, color='green', label='Predicted Value')  

plt.title('Actual Price vs Predicted Price')  

plt.xlabel('Number of values')  

plt.ylabel('GLD Price')  

plt.legend()  

plt.show() 

 

 

 


