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Abstract

This study aims to compare the effectiveness of the LSTM model and traditional trend
analysis in predicting gold prices in US dollars over the period from 2010 to 2024. The study
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relies on a historical dataset that includes the date and the price of gold. The focus is on
analyzing the performance of the LSTM model compared to the traditional trend analysis tool
to understand changes in gold prices and provide accurate forecasts. The results revealed that
the LSTM model significantly outperforms the traditional trend analysis tool in forecasting
accuracy. When the values were converted into percentages, the LSTM model was found to
be 29.7% more accurate in root-mean-square error (RMSE) and 25.6% more accurate in mean
absolute error (MAE) compared to the traditional trend analysis tool. This superiority is
attributed to the LSTM model's ability to effectively process temporal and sequential data,
enabling it to understand complex patterns in the data and make predictions that are more
accurate. The LSTM model was able to learn from long-term historical patterns, providing
higher forecast accuracy than traditional models.

Keywords: Gold price forecasting, LSTM model, trend analysis, time series data, financial
analysis.
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import pandas as pd
data = pd.read_csv (‘monthly_gold_prices.csV')
print(data.head())
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DATE GOLDPRICE;
@ 2018-01 1119.575;
1 2e1e-e2 1895.8080;
2 2018-03 1115.554;
3 2018-64 1148.475;
a 2818-85 1284.321;
5 2018-866 1232.382;
& 2e1e-e7 1196.808;
7 2018-08 1213.464;
8 2018-89 1271.461;
9 2e1e-1e 1343.196;
18 2810-11 1371_784;
11 2818e-12 1393 _.512;
12 2811-©81 1360.475;
13 2811-82 1371.313;
14 2811-@3 1422 _848;
15 2811-04 1474_431;
16 2811-85 1512._188;
17 2811-06 1528.380;
18 2811-87 1568.526;
19 2811-88 1759.588;

:(SMA) L) éhyaiall Jawssiall Gl (Trend Analysis) slaayl Jias .3
il bl b cllaay) sl aaaidd Gllas 8 sa (SMA) Luead) @l paidll Lo sl
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Cargy W Ded 180 8185 Ned 12 558 (SMA) Laseall ehyatiall dacgiall Jalasl (piiniay (4 yié
SMA Cargs lains cdaamgall cilpuiilly aaY) 8mmd cilalan¥) Jalas ) hed 12 5;:SMA
Lall 14 ayey (Price): duedll lew) 2l dlsh clalady) Jdas ) Bed 180 55
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Date Price SMA_12 SMA_188
@ 2818-81 1119.575 MaM MNahl
1 2818-82 168925.8e0 MaM Mah
2 2818-83 1115.554 MaM MNahl
£ 2818-84 1148.475 MaM MNahl
a 2818-85 1284.321 MaM Mah
5 2818-88 1232.382 MaM MNah
5 2818-87 1196.8e0 MaM MNah
7 28108-88 1213.464 MaM MNahl
8 2818-89 1271.461 MaM Mah
g 2818-18 1343.196 MaM MNah
18 281e-11 1371.784 MaM MNah
11 2818-12 1393.512 1225.459833 MNahl
12 2811-81 1360.475 1245.534833 MNahl
13 2811-82 1371.313 1268.494258 Mah
14 2811-83 1422.848 1294.102083 MNahl
15 2811-84 1474.431 1321.265083 MNahl
16 2811-85 1512.188 1346.920667 MNahl
17 2811-85 1528.380 1371.587167 MNahl
18 2811-87 1568.526 1492.6318008 Mah
19 2811-88 1759.588 1448.134000 MNahl

Gold Prices with 12-Month and 180-Month SMA)
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'Datasets cilily dcgana cilibudl JudailPandas 4:Sa e da Al Jadd) Jaaiy) g 3gai olad¥) Jalad 3 :Jgaa
Gold Prices

[1528.06855993 1529.61467144 1531.16078295 1532.70689445 1534.25300596
1535.79911747 1537.34522897 1538.89134048 1540.43745198 1541.98356349
1543.529675  1545.8757865 1546.62189801 1548.168008952 1549.71412102
1551.26023253 1552.8@634484 1554,35245554 1555.898567@5 1557.44467856
1558.99079006 1560.53690157 1562.08301307 1563.62912458 1565.17523609
1566.72134759 1568.2674591 1569.81357061 1571.35968211 1572.98579362
1574.45198513 1575.99801663 1577.54412814 1579.09023965 1588.63635115
1582.18246266]

Asiall olat¥) s adl) o3 LAddieall Cad) Hlend lgr totiall il e desene s gl
cepaill by e 4u)s 5 @l Jall sVl 2 3sa e Bl b
oAbl Hea¥) b el el g el adll o i Al HEY g o) 4l
5 Ul gl adgidl el Jia 1528.06855993 ) dedl (Jhd) Jaw
N5« B Heall aBgiall peud) Jia 1529.61467144 2t daidlly il
il 1) LAl @bl e 2l leadld ddgial) alal) oladY) el aill sda: aladl slaxV)
Doy 13g8 (mia s CulS 13y Glaa) (b (sagmaa slad) ) i 13 (Csl) g pa a5 audl)
chs ol )
il pa s 4
alaaialy ULl st DS (e lle Jsaand) &3 A Al 0 G peiess coadl) 120 3
Aaidl) 280 julea aladiols cpadsaill ool aud &5 (Al sladV) Julas Blaly LSTM z3a
MAE s RMSE (i
MAESRMSE aladiuls zdlalll £3) axii 1.4
=l 3l alassuly(Trend Analysis) slas¥) Julas 73501l STM 735 elal avit
LSTM z3sai of () s Gl(MAE). (3laall Uail) Jassging (RMSE) (aill Undl) Jawssial
ol Joaall 8 minge sa LeS olat¥) (alas 7 3gaiy 45)lke 8y STl andy
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'Datasets Uy 4egars clibull JiailPandas 4a<a (e gililll MAE-RMSE alasiuls ziladll olaf 4 Jgaa
Gold Prices".

LY Judoxs 3903 LSTMz3 g5 Jbrall
598.29 420.56 RMSE
525.55 390.86 MAE

Z3ail) aladindy cadl) jlaady sl any 2.4

Oy Cua L Ada 2 Ml aladialy Cdl) el gl awMatplotlib 4o alasiu o
Uil b mdag e sa LS clpmlly daledl) bl ansy ¢ sl pgaall e el slac)
(4) o

Ml Adedll Jlanl) adl) 138 o ey Actual Prices

LSTM.z3ga (3 lgale Jguaall o3 ) culgal) Jadl) 13a (a0 LSTM Predictions

Julad = 3gad (e lgple Jguanldl 8 Al fgasll badll 1 )2y Trend Analysis Predictions
olasy)

Gold Price Predictions

—— Actual Prices
LSTM Predictions
2600 {1 — Trend Analysis Predictions

2400 4
2200 4
2000 4

] \\/\ /\/X\

1600 o

Price

T T T T T T T
145 150 155 160 165 170 175
Date

Zaladl plasiul cadl) jlewls juisll (4) JSi

sl Jlali rigaly LSTM Cadgalll #1845 8 3.4

logio S Jae dapds o 3Ly slad¥) Jilad z35a1g LSTM z3sai (g ellad¥) caias of (Sa
bl Joaall 8 mamge LS pladly) Julatl dlaiaall Llall aey olla bl g Lagleles disyhay
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(- Oslpally dalal) Aupal) (ha A jiiuns giliill) g dladll ofaf Adjlda 5 oB) Jgaa

(aaadly 1) DLV Sl 3903 (amaadly SW1) LSTM 73 903 Jasad! el
S i ile pe (8,5l bla¥l @ls) £loY1 paues duweyll boladl sae
S i ile a2 (A9l bl alad) aill 85 e 35 Ol piiall £43
(©ladad) bgo &) <loYl jgan (Aadl LI joMsciwl) sl (s duda)] dyd
bl ae el ¢y DhaxwL 136 8 Oyl yauwl
(@il Tugo 22) sl gm0 (eSS ST z3903) 56 Jal dixrlaa)l ol il
(il daad s gian V) oY1 ygau (M- ddl 305 (o dudtiaan) sl pawmy | Bodasiall CMs-dad

clalifia) s cilua sill.5

D1y LSTM 3l sy can 3 el 5l Jon Lo Liad ) Ayl e 2L
Oluagll any aal e ¢ Jadl)

2 Abigha Lpiajll llall Aagdlag 1323 5STLSTM z3lai jekat o pondi =

IS @b e Bl olaty) Jalas = 3laig LSTM Gilyae (g e Bads Sl ol —
. el

Al zalall ol e layih 2.0y il cilyriall Gasie (s -

Jia ccandl) el (8 555l Jalsall (e ahal) Gracat DA (g lpasl) 282 Grend (Kan =
allal) GlaiY) Glaals cagal) Cilydigag caiill el

oSa Bl Jues Sl a8y ST @l e Jsanll cpndgail) DS sal) Bl ey oSa —
Byseadll rl) Jilatl  Jadd) lasi¥) 7 3gais dalad) cilala¥) 2083 LSTM £ 3505 aladi

Jad)
gl b Adla

akaiiall ol 5agaall Ulad) ae Jalaill Gaeen (3yka dudlyo —
dalide a¥las (A lgaladindg LSTM z3lad e () Coagh dafdal dfing ajlie Jagad —
Aoyt g cdonall Dle g o ) gusil) Jia
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