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1. Abstract:-

We predict future gold rates supported twenty
two market variables victimization machine
learning  technique.One  machine learning
algorithm, random forest regression were used in
analyzing these knowledge[1]. Historically, gold
was used for supporting trade transactions around
the world besides alternative modes of payment.
Various states maintained and increased their gold
reserves and were recognized as rich and
progressive states. In present times, precious
metals like gold area unit control with central
banks of all countries to make sure re-payment of
foreign debts, and conjointly to control inflation.
Moreover, it conjointly reflects the Imoney
strength of the country[2]. Besides government
agencies, varied transnational firms and people
have conjointly invested with in gold reserves. In
ancient events of Asian countries, gold is in
addition presented as gifts/souvenirs and in
marriages, gold ornaments are conferred as gift in
Republic of India.

KEYWORDS: Price prediction, Machine
Learning,  Supervised  Learning,  Linear
Regression, Python , Power Bi, Tableau.

2. Introduction:-

Investing in gold has developed over a amount
of your time in conventional forms by buying
jewellery or through modern strategies, either by
buying gold coins and bars (which area unit
already accessible in scheduled
banks).Historically, gold had been used as a sort
of currency in various components of the planet as
well as USA[3] . In recent times also, gold has
maintained its worth and has been used as a means
for assessing the monetary strength of a rustic. Big

investors have conjointly been interested in this
valuable and invested vast amounts in it.
Recently, rising world economies, like China,
Russia, and India are massive buyers of gold,
whereas USA, South Africa, and Australia area
unit among the large vender of this goods .
Chinese and Indian traditional events conjointly
have an effect on the worth of the gold. in this time
more money is poured for purchase of this
goods[4]. Small investors conjointly realize this
goods for safe investment rather than alternate
investment choices, that bear in-built investment
risks. Internal monetary conditions of the
aforementioned countries play an important role
for setting spot rates for gold. Gold is another plus
that is being thought-about as a lovely investment
avenue by several investors thanks to its
increasing worth and therefore the space of
usage[15]. Investors preference for gold as a
protecting plus will increase thanks to their
negative expectations regarding things within the
developed interchange markets and therefore the
capital markets. Gold is additionally thought-
about to be “the plus of ultimate instance” i.e. is
that the plus investors place confidence in, once
the developed world capital markets aren't
capable to supply fascinating profitability. so it is
same that investors see gold as a tool to hedge
against the fluctuations in alternative markets[5].
Gold could be a valuable, thus like all alternative
merchandise, gold’s value ought to rely on offer
and demand.

3. Literature Review:-

Gold is that the alone and that retains its worth
even through the political and economic[14].

downturn. The gold values unit of
measurement usually directly connected to
different resources. Future gold worth forecast is
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that the investors' alert mechanism thanks to
unpredictable market risk. Therefore,precise
prognostication of gold prices is needed to predict
the market patterns[6]. several machine intelligent
techniques for gold prognostication applications
square measure noted over the past decade. the
link between gold value and costs of different
commodities  particularly  petroleum  has
conjointly been extensively studied. however the
results from these studies square measure found to
be contradicting. a number of the studies on the
factors influencing gold value and numerous
techniques used for learning  these
relationships[7].

Some of the research papers on Price
prediction are listed below:

Stock Closing Price Pridiction :

This research based on accurate prediction of
stock market returns is a very challenging task due
to volatile and non-linear nature of the financial
stock markets. With the introduction of artificial
intelligence and  increased  computational
capabilities, programmed methods of prediction
have proved to be more efficient in predicting
stock prices. In this work, Artificial Neural
Network and Random Forest techniques have
been utilized for predicting the next day closing
price for five companies belonging to different
sectors of operation

Bitcoin Price Prediction :

In this paper, we use the LSTM version of
Recurrent Neural Networks, pricing for Bitcoin.
To develop a better understanding of its price
influence and a common view of this good
invention, we first give a brief overview of
Bitcoin again economics

House Price Prediction:

This research is carried out to analyze the relevant
attributes and the most efficient models to
forecast the house prices. The findings of this
analysis verified the use of the Artificial Neural
Network, Support Vector Regression and
XGBoost as the most efficient models compared
to others. Moreover, our findings also suggest
that locational attributes and structural attributes
are prominent factors in predicting house
prices. This study will be of tremendous

benefit, especially to housing developers and
researchers, to ascertain the most significant
attributes to determine house prices and to
acknowledge the best machine learning model to
be used to conduct a study in this field.

Used Car Price Prediction:

This research based on prediction price of used
cars by using Machine Learning Algorithms such
as Lasso Regression, Multiple Regression and
Regression trees, we will try to develop a
statistical model which will be able to predict the
price of a used car, based on previous consumer
data and a given set of features. We will also be
comparing the prediction accuracy of these
models to determine the optimal one.

4. Dataset:-

Data for this study is collected from (kaggle.com)
Dec 2011 to September 2016 from numerous
sources. information for attributes, such as Oil
worth, NYSE, normal and Poor’s (S&P) five
hundred index, US Bond rates (10 years),
EuroUSD exchange rates were gathered[8]. Data
of the many government central banks and 5 giant
companies  that  have invested  with
Brobdingnagian amounts in gold have conjointly
been collected. worth of precious metals
throughout this era is also enclosed within the
analysis. Table I lists the net sources from that this
information was extracted[9]. Table Il lists of
these attributes. The price of gold that we tend to
try to predict is taken in US Dollar. plenty of
cleansing and preprocessing was performed on the
dataset. the matter of missing values was handled
in appropriate manner to finish the dataset.Gold
costs amendment on everyday and are full of
major world events. Current gold rates ar a lot of
beyond a few years past.
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ency in 5D
Hi Low Cose!
Mar 18,2022 194390 134620 191800 192150 192150 144678
Mar 18,2022 193450 193930 192820 192820 192820 39
Mar 17,2022 193350 1947.20 193390 154210 194210 3%
Mar 16, 2022 192240 192240 190720 1,308.00 190800 104
Mar 15,2022 193980 1939.90 191070 192850 192850 1
Mar 14,2022 197650 197170 1959.60 1,959.60 195960 145
Mar 11,2022 198500 1,936.00 195940 1,98270 198270 865
Mar 10,2022 197810 201050 1978.10 1998.10 1998.10 670

Mar 09,2022 205360 206300 198080 1,985.90 198590 10

Figure-1.Data Sample
5. Machine Learning Models:-

We use 2 milliliter models, particularly
Random Forest, and linear regression. Random
forestis a Supervised Machine Learning
Algorithm that is used widely in Classification
and Regression problems[13]. In addition to the
input and output layers, they carries with it one or
more hidden layers of neurons that try and learn
non-linear decision boundaries that separate
totally different categories of information[10]. It
can also be accustomed predict continuous valued
attributes like gold costs in our case. Fig. four
depicts a sample ANN. Linear regression (LR) is
AN approach utilized in statistics to model
relationship between dependent (class variable)
and one or additional freelance variables
(attributes). regression can be used for predicting
continuous valued attribute. We use the
implementation of LR and ANN that's provided
by RapidMiner tool[11]. each models area unit
optimized exploitation the RMSE performance
live.

lology used for price pred using machine learning.

\
;

Train Model Test And Validate Data

/

Collect Data

Training Set

Validate Set

/
U

Deploy Data

Figure-2.Methodology used for price  prediction
using machine learning

The specialists then collect, pick, plan, pre-
process and convert this information. Upon
completion of this stage, the specialists begin
building prognosticative models[12]. A model
that predicts costs at the utmost preciseness rate
would be chosen to drive a tool or program. and
therefore the worth prediction perform system
would possibly appear as if this:

1)Statement on drawback.

2)Knowing the peculiarities of economies.
respondent the question: What variables square
measure poignant artefact / product / service
prices?

3)Gathering, preparing, and preprocessing
information.
4)Testing and modelling.

5)Deploying a model into a code or
application

Machine learning algorithms square  measure
oftentimes  classified as  supervised or
unsupervised.
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Machine Leaming Methods.

7. Steps:-
1) Importing libraries

2) Data Understanding

3) Data Pre-processing & EDA

/ 4) Checking Missing Values
~ _— 5) Data Visualization
-E_ﬁé 6) Statistical Measures (Mean, Standard
deviation, Kurtosis

7) Model Building
8) Project Deployment

Figure-3. Machine Learning Methods

7.1 Imported Libraries:-
6. Problem Formulation:-

import pandas as pd
import numpy as np
%matplotlib inline

From the above comprehensive literature

import matplotlib.pyplot as plt

review on different prediction methods in import matplotlib
bUSII’]eSS appl'cat'ons ut|||Z|ng analy“cal from sklearn.preprocessing import MinMaxScaler
inte”igent techniques thl‘OUghOUt the paSt from sklearn.ensemble import RandomForestRegressor
. - f atplotlib.pyplot t figure
decades, it has been noted that the following oot oo e
prOblemS are found When Carrying OUt prediCtion from sklearn.model_selection import GridSearchCV
processes for the bUSIHESS app“ca“ons C0n3|de|"ed from sklearn.model_selection import TimeSeriesSplit
_ fore|gn exchange I'ate predICtlon StOCk market from sklearn.metrics import mean_squared_error, r2_score

. . . .- i ) atplotlib.dates as mdates
price prediction, gold price prediction: prpert et dees ae e

from sklearn import linear_model

1)Unattalned Scalablllty from sklearn.model_selection import TimeSeriesSplit
from sklearn.svm import SVR
2)Premature Network Convergence model import os
. . for dirname, _, filenames in os.walk(' /kaggle/input'):
3)Trapping ourselves in local and global for filename in filenames:

Optima print(os.path.join(dirname, filename))
4)Stilling Figure-4. Main Imported Libraries
5)Large prognostic bias
6)Overlapping computing energy 7.2 Data Understanding:-
7)The computational load of the algorithms

- <class 'pandas.core.frame.DataFrame'>

increased Detetineimien: 566 entries, 2020-83-19 to 2022-83-18

. . Data columns (total 7 columns):

8)No assurance on system's interpretability #  Column Non-Null Count Dtype
8  Open 586 non-null float6d
1 High 586 non-null floatéd
2 Low 586 non-null floathd
3 Close 586 non-null floath4d
4 Volume 586 non-null int64
5 Dividends 586 non-null int64
6  Stock Splits 586 non-null int6d
dtypes: floatﬁ{l(%), int64(3)

Figure-5. Data Understanding
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7.3 Data Pre-processing And EDA:-
Gold Price
variable
Open High Low Close -
Date
2020-03-19 1481.500000 1491.599976 1471.000000 1478.599976 Y
2020-03-20 1483.500000 1484.000000 1483.500000 1484.000000 i
2020-03-23 1505.300049 1567.000000 1490.199951 1567.000000 ;:
2020-03-24 1592.699951 1685.500000 1592.699951 1660.199951
2020-03-25 1676.500000 1676.500000 1631.099976 1632.300049
2022-03-14 1976.500000 1977.699951 1959.5399976 1959.599976
2022-03-15 1939.800049 1939.900024 1910.699951 1928.500000
2022-03-16 1922400024 1922400024 1907.199951 1908.000000 Figure_s_ Gold Price By Months
2022-03-17 1933.900024 1947.199951 1933.900024 1942.099976
2022-03-18 1934.500000 1939.300049 1928.199951 1928.199951
Figure-6 . Column Deletion
Lag Plot of lag 1
Open High Low Close
Date
2020-03-19 1481.500000 1491.599976 1471.000000 1478.599976 :
2020-03-20 1483500000 1484.000000 1483.500000 1484.000000 j
2020-03-21 NaN NaN NaN NaN 5
2020-03-22 NanN MaM MaM MNaM 2 0
2020-03-23 1505300049 1567.000000 1490.199951 1567 000000
2020-03-24 1592699951 1685.500000 1592.699951 1660.199951 1. 1
2020-03-25 1676.500000 1676.500000 1631.099976 1632.300049 7 7 ‘;7 d Prices
price= data.interpolate(method = 'linear') Flgure-G Gold Prlces I_ag P|0t
price.head(7)
Open High Low Close
Date
2020-03-19 1481.500000 1491.599976 1471.000000 1478.599976
2020-03-20 1483.500000 1484.000000 1483.500000 1484.000000
2020-03-21 1490766683 1511.666667 1485.733317 1511.666667 . .
2020-03-22 1498033366 1539.333333 1487.966634 1539.333333 7 . 5 Statlstl Cal M ea.su res (M ean,
2020-03-23 1505300049 1567.000000 1490.199951 1567 000000 H H H
’ Standard-deviation, Kurtosis
2020-03-24 1592699951 1685500000 1592699951 1660199951
2020-03-25 1676.500000 1676.500000 1631.099976 1632.300049
Figure-7. Upsampling And Interpolation Coding :
mean=df_d[ "GLD" ] .mean()
# computing standard deviation of Gold stock
std=df_d["GLD'].std()
kurt=df_d[ 'GLD"].kurtosis()
. . . print(‘Mean=",mean)
7 4 Data VISuaI IZatIOn " print('Standard Deviation=",std)
' - print( Kurtosis=",kurt)
#PLotting Histogram
df_d["GLD"].hist(bins=20)
1 1 1 1 1 plt.axvline(mean, color='w’,linestyle="dashed’,linewidth=2)
Data Vlsuallzatlon IS the graphlcal plt.axvline(std, color='r’,linestyle="dashed’,linewidth=2)
1 1 1 plt.axvline(-std, color='r’,linestyle="dashed’,linewidth=2)
representatlon Of Informatlon and da'ta" By plt.title(” Mean, Standard deviation and Kurtosis of Gold Prices™)
using visual elements like charts, graphs, and plLe. show()

maps, data visualization tools provide an
accessible way to see and understand trends,
outliers, and patterns in data.
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Output: 8. Final Results:-

Mean= -8.65698612128283e-05
Standard Deviation= ©.80961153616780639

o 2.
Kurtosis= 8.686584924918355 Gold Trend Prediction
Mean, Standard deviation and Kurtosis of Gold Prices Open High Close olume | Dividends ~StockSplits
T T
700
: : 00 1,867.6000 1,871.8000 1,845.4000 1,845.4000 53 0 0
mo : : 1,845.0000 1,854.1000 1,839.2000 1,835.2000 142 0 0
: I 1,836.9000 1,851.6000 1,835.0000 1,847.5000 1168 0 ]
500
] 1,844.8000 1,855.0000 1,844.4000 1,851.9000 218 0 0
I
400 : 1,846.1000 1,850.1000 1,837.9000 1,848.8000 158 0 0
] 1,842,7000 1,875.6000 1,823.9000 1,871.5000 1490 0 ]
wu : 1,873.8000 1,873.8000 1,818.7000 1,828.0000 127 0 0
200 1,825.0000 1,825.5000 1,805.3000 1,809.5000 536 0 ]
1,814,1000 1,839.0000 1,810.8000 1,813.3000 536 0 0
100 00 1,835.8000 1,838.7000 1,816.3000 1,823.1000 67047 0 0
-0.08 -0.06 -0.04 -0.02 000 002 004 006 008 Figure-g_ Gold Trend Prediction

Figure-7. Mean , Standard deviation and Kurtosis of
Gold Prices

count | mean std min 25% 50% T5% max
Open 166.0000  1,831.3743 2.2842  1,725.5000 1,787.7250  1,812.2167  1,861.3000  2,053.6001
High 16,0000  1,840.0378 3.8857  1,735.2000 17943750  1,810.9000  1,867.8167  2,072.0000

7 . 6 M Odel B ul Id I ng . Lo 166.0000  1,822.7148 1.0234  1,692.6000 1,781.0000 18053750  1,852.1750  1,898.0000

/66,0000  1,831.1288 2.2054  1,721.5000 1,787.2500  1,811.5000  1,861.6000  2,040.1000

The model building process involves setting
up ways of collecting data, understanding and
paying attention to what is important in the Figure-10 . Dataset Information
data to answer the questions you are asking,
finding a statistical, mathematical or a Data Visualization
simulation model to gain understanding and
make predictions. Gold Price
Model RMSE Value ek e

(] Simple Exponential Method ~ 69.153642 L :E‘r
1 Holtmethod 75914794 § s
2 HW exp smoothing add 78.903890 E; . S
3 HW exp smoothing mult ~ 74.328041 »
4 Linear Mode 67.420305 0 - - T
5 Exp model 67.198002 o . Mor\f}’y‘jﬂv .
6 Quad model  66.932044 Figure-11. Gold Price Prediction Data
7 | RandomForest D.9'.-’5509| Visualization
8 LGBM and time series split 0.950000
9 LGBM Regressor with Repeated stratified K fold 0982140

Figure-8. All Models And Their RMSE Value
We use Random Forest for model building e

because it’s gives high accurancy and As we

00 . \\
300 ” ! ,f'r v*l‘
can see, the model's R-square is 97 % . qu\"‘ ' ‘hﬁ""{ o

17

=

Jul2021 Sep 2021 Mov 2021 Jan2022 Mar 2022 May 2022

Figure-12 . Monthly Prediction
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Train Score : 99.75% and Test Score : 98.05%
using Random Tree Regressor.

Accuracy: 99.63 %.

,788.1840
,783.4335
,850.6448
,748.3807

,883.8700

,802.4838
,788.7621

1,
1,
1,
1,
1,

00 1,838.4198
1,
1,
1,895.0198
1

0 ,785.3170

Figure-12 . Accurate Predictions With 99.69 %
Accuracy

Gold Price

variable

Daily Gold price

Figure-13 . Daily Gold Prices Index

9. Conclusion:-

This study by using machine learning
algorithms to accurately predict the gold prices
and when to sell them and purchase them. This
research was done in order to clarify the gold
ETF price predictions using machine learning
using Python. The research was carried out for
data between April 2020 and Jan 2022. The
results on proposed model is as per the
following:

1)It is concluded that machine learning algorithms
with Random Forest analysis are very useful in
gold price prediction.

2)It is concluded that, the model's R-square is 97
percent. R-squared is usually 0 to 100 per cent. A

score close to 100 per cent indicates that the Gold
ETF prices are well explained by the given model.

3)Results show that proposed Random forest
method-machine learning beats customary and
current predicting models
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