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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 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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Date Price SMA_12 SMA_186@
®© 2010-01 1119.575 Mal Mal
1 2010-82 1095.800 Mal Nal
2  2016-83 1115.554 Nal Nal
3 2010-84 1148.475 Nah Nal
4  2010-05 1204.321 Mal Mal
5 2010-85 1232.382 Mal Nal
& 2010-87 1196.800 Nal Nal
7  2010-08 1213.464 Mah Nal
8 2010-09 1271.461 Mah Nal
9  2010-1@ 1343.190 Nal Nal
1@ 2016-11 1371.784 Nal Nal
11 2816-12 1393.512 1225.459833 Nal
12 2011-81 136@.475 1245.534833 Mal
13 2011-82 1371.313 1268.494250 Nal
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18 20811-87 1568.526 1482.631000 Nal
19 20811-88 1759.508 1448.134000 Nal

Gold Prices with 12-Month and 180-Month SMMA)

(Price)ibad) jlacdd Al avll .4

Gl Tadll 138 Giages G bl b dedl) chaal) Jiey il JadS lgase S
dyodl) pual) S Laa ¢l ) 8 2sglly dnegal) L) (5 o) (Say A el Ayl
LBsall

Clalat) Sy JEp Sl baSaiase 2 (SMA_12) e 12 55l Tasead) @l paiall Jassial)
Gl 3aa 8 delend 1Y) Syl Glalad] ball 138 (aje Gus jleal) 3 aaY) Bad

Loe G ST S0 Dledl] leasd) Jadll 130 a2 Aale iy Ligiad) laladyly drasssall
cGsnall (8 dayud) sl S

104
https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 AaSaall dalal) L g ) g Adra



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767

DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)
Gold Prices with 12-Month and 180-Month SMA
— Prce IL'
26001 — 12-Month SMA I\
—— 180-Month SMA f '|'|
f
2400 - II.
r'\l
2200 - ||
|
]
2000 1 i
g NN Y
E ] | \ lllI I.L_ II
1800 - i )I (A b
| ||II ||I. iﬁ'._l III I'ull
1600 .'I WA A
I/ I|I I.».,\UII
1400 1 A \ /
Illl I|'I'-". A I|"‘| [ |Il
| \ I,-'\"\I I'|| |l,l"'._\'l Ay,
| %) A |~-"H e
1200 4 v Vin [ Y
") 'v"',ul'
T T e N TR e I AR T
Date

(SMA) 4bedl Jlacdld bl augd) 12 (<)

:(Long Short-Term Memory)LSTM gz s ¢l .5
i Glegana ) sty 5 MinMaxScaler aladiul 150 @las ) lebigady cibilall jagas
ksl

rdaial) clibul) Julait "Keras' 4<a aladials LSTM g isai sl .6

Opuna pladinl @3z )A) daiag (Dense) 2aiS Ak LSTM e (il (e z3gaill (<

bl aladiely z3gaill Cupd 3 Lz 3gaill xreail "mean_squared_error” s)les dllag "Adam’

(LSTM (5o o) diada dilia) ¢ JIaa) diaka d8La) o hgal oy 5 Cusm Bpoivam ey e il

Gyl oz dgalll muand z)AY) dada dilial (Densedia dilia) (LSTM (ye 4ulill daudal) dilia)
.z dgall

105
https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 dasaal) dgalal) Luig ) g Adaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

rAaldial) jlaudl adgiadl LSTM gz isalll aladial clpadll )l .7
Bpaa ciledd ) ganl) lbily ased 5 ccandl) Hlawls 30l Cpaall LSTM 7 3sad aladiad
o sl il 3 sshad IS Gpaieadl) ciiglly Cilaball 230 ) i itul) ¢ gl dlee o pusl

il iy
Al Ala 7 lgs 5 Bghad JI (3 adeal) gl clads 5 cladal) a3
s 7ms/step0 5/5

LAY iy o gl quil
Al Ma 53 Algs 55 dshad S (3 ial) ciBgll Basly dada ciladall aae
s 53ms/step0 1/1

Adadl) ¥ cp jlie (yes LSTM zisad aladials i) dulee e bl Slad) ansl
Z3sall e lgdle Jgemnl o5 A ciladgilly

oSa Laa e e 8 duyeil) @yl badl) 138 agest (Actual Prices) ddedll L)
giggal) cbily)

gl & Al Sladgll Jadll 1da (mjey (Train Predict) cuynll @by e caladgil)
O i 1368 ¢ edll Tadll e B Jaddl e oIS 1Y) apall by aladiuls z3sall e lle
Lblal e dem IS alaty o 3gail)

gl &3l Giladgill Jadll e aye (Test Predict) ,Losy) oy e caladgil
O sin 138 ¢ ladll Tadll (ga L ladll 13 IS 13 L LaaY) by pladiul 3salll e lele

(3) UKl b mumge LS Baaa iy aladinly 385 (<8 b 5ol Lo 08 £ 3sal

106
https://histsj.edu.ly  info@histsj.edu.ly 2025 © 00218918289068 dasaal) Apalal) Luig ) g Alaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

Gold Price Prediction

— Actual Price
600 T Train Predict
— Test Predict

2400+

/J f

2200+ /
J
[
2000 1 ,\/‘/ /

Price

1800 5

1600 4 _
N/

1300 4

1200 4

1000

Date

LSTMg sai aladiuly 3310 :3 J<al)

thdl) Jlaad¥) zigad aladiul olad¥) Julad .8
el dlae) 6N 3l ey candl jlaad 8 sladV) Jilatl dadd) jlasiV) zdgai pladial o

"Datasets <lly 4 gana clilall JladlPandas 4 (e dajdiua B syl zagai olad¥) Jalad 3 1
Gold Prices

107
https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 AaSaall dalal) L g ) g Adra



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

[1528.06855993 1529.61467144 1531.16078295 1532.70689445 1534.25300596
1535.79911747 1537.34522897 1538.89134048 1540.45745198 1541.98356349
1543.529675 1545.8757865 1546.62189801 1548.16800952 1549.71412102
1551, 26023253 1552.80634484 1554,35245554 1555.898567@5 1557.44467856
1558.99079006 1568.53690157 1562.08301307 1563.62912458 1565.175256@9
1566.72134759 1568.2674591 1569.81357@61 1571.35968211 1572.98579362
1574.45198513 1575.99801663 1577.54412814 1579.09023965 1580.63635115
1582.18246266]

Asiall sladV) Jid adl) sda Db adll Hlend lg foial) 4@l e desens 52 bl
caall iy e 4wy 5 gl )l zdga e 3Ly jlewdl
Aokl HeaY) A el el g ol adll o bl Al B g sl 4l
By ams Jo¥) edll adgid) jeadl Jia 1528.06855993 (Ag¥) dadll (Jbal) Juw o
N ¢ SB el aBgiall pendl Jisi 1529.61467144 Gl dailly ¢yl
il 13 Aol bl e by sledl adgial alall olad¥) jelis 4@l s3a: aladl slady)
P Jag8 ¢ kA cnlS \J‘\j c)\a..w{).” ‘;ﬁ (S92 olanl ‘_Al P Jagd “"_35‘93\ DIy .)\.J)'S e_gﬂ\
rghsw oladl )
i) paps 4
alaaialy bl Jias DA (e lgale Jemnll 5 ) Gl il (inyaiass ¢ Jucadll 130 8
Jie dabiaal) 28a) jules alaiuly Guadsail) elaf audi &5 o) olasy) il 3121y LSTM 7 35a
MAERMSE
:MAE RMSE  alaiiuls zilail) olaf andi 1.4
il il aladiuly(Trend Analysis) olai¥) Julai 739019 LSTM gz 3sai 1l s 3
LSTM z3sai of () s HEl(MAE). Gladl) Uadll Lo 5ia (RMSE) pa i) Undl) Lo gl
ol Joaall 8 enge ga LeS olad¥) (b 7 3gaiy 45)lke 48y ST il andy

108
https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 dasaal) dgalal) Luig ) g Adaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

"Datasets <Uly 4 gane cllall JlailPandas 4uSa (s il MAE-RMSE aladiul 73l o1 4 Jgaa

Gold Prices".
olad¥) Jalad g igad LSTMg igai Sl
598.29 420.56 RMSE
525.55 390.86 MAE

i alail) aladials cadl las cpatl awy 2.4
alae] Gealy Gua Adlide 23l aladial caad) Sl clgal) ~Matplotlib i alasial &

Al dledl) Hlend) haall 13 e yxs Actual Prices .1
. LSTMz 3sai (10 lgdde Jganll 23 Al clgul) Jadll 138 a2y LSTM Predictions .2
zisa e lgple Jgeanll & ) cilgail) Lall 13 (e Trend Analysis Predictions .3

olaty) Jidas
Gold Price Predictions
= flual Prices
— L5TM Predictions "‘“-1 [
2600 Trenad Anakysis Predictions f."l
|
I
2400 1
e
.'l
y f
2200 {
g
3
2000 - B
“"—\ / g
il \\\/’\\\// ;{{ : .
1600
148 148 154 160 185 L 115
Daite
109

https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 AaSaall dalal) L g ) g Adra



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

Zalal aladiul cadl) jlaabs 3. (4) il

rolad¥) Julad igaiy LSTM (uadsail) olaf dijlia 3.4

U< Uee dapda e 2l olad) Jidat 73509 LSTM zsai (g slladl) calias o oS
Jsanll b miage LS plladl) Juland dlainall L) (oany llia Ul ae Laglalas diiylag Lagia
.on

(Csl3alls Lalal) Aaal) (oo dajiiene gibiill) galadl olaf &jlda 5 A8 Jgan

(ally SLl) olas¥) Jalad g dga (adly ,5W) LSTM g isai Jaiual) aiall
S (e gl e (5285 Lol ) alet) elaY) ey Aia3l Bladl) ase
S (e gl e (Apsdl) Bl ale) gomll 48y e i Clpiiall g4
(lasall Lgo ) ¢V o0 (328 Ll padlanl) 1Y) G i) Ay
DY) g sl ety Shamab Tl i Clalady) )i
(hsall bge ) o) Hsam (lass 5€i 7350 T3l i dalial) fyactl)
(hysiall 2303 oo s V) V) jsaxy (SO 2ae3 e i) £l Sadaiall DAl

ralalifiuy g alua gill 4

(bl sl LSTM ziles aladinls candl Hlanls 5l Jon oo W ) dul) e 3l

21 Algls diell bl ey 1ias ST LSTM zilat yshii e aaadi .1

AS @ (e BalaidU olady) Julad =3y LSTM cilise O pand Bads il caliSind .2
- Ol

Al 3kl el e oyl 300y Aiiall il yiall Gesie Jilas .3

Dbaad e ccadl) e 8 5555al) Jalgal) (e aiall el DA (ga gl 383 Gpuent (Sae 4
alladl ala®Y) GlaaYls cagad) ligay cdaiil)

110
https://histsj.edu.ly  info@histsj.edu.ly 2025 © 00218918289068 dasaal) Apalal) Luig ) g Alaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

OSa oJial i Ao 38y 5T g e Jgeanll padgaill DS 8 g0dl) Ll ges oSar 5
Bypeadll lpal) Jalatl adll jaaiV) 7 3sais dalad) laladV] 3oat LSTM z3sa3 aladi
LJaY

sl Cagylall LgiaeDlag ey (jlaal (590 IS0 ) Cuaat caa ALl jaiesal) Cuaail) .6
REPIE

Aadaiiall gl 8 g82al lilad) ae Jalaill Gaeend 3yl Al y .7

Jie ddide ¥l (b Lgalainly LSTM z3le (et ) Coags Lk Ly aojliie Jisas -8

10 al)
Chen, Y. C., & Huang, W. C. (2021). Applied soft computing. Applied Soft
Computing, 112, 107788. https://doi.org/10.1016/j.as0¢.2021.107788
Georgia, M, et al. (2013). International Journal of Financial Engineering and
Risk Management, 2(1).
Gers, F. A., Schmidhuber, J., & Cummins, F. (2000). Learning to forget:
Continual prediction with LSTM. Neural Computation, 12(10), 2451-2471.
https://doi.org/10.1162/089976600300015015
Guha, B., & Bandyopadhyay, G. (2016). Journal of Advanced Management
Science, 4(2).
Hadavandi, E., Ghanbari, A., & Abbasian-Naghneh, S. (2010). Developing a
time series model based on particle swarm optimization for gold price
forecasting. In Proceedings of the Third International Conference on Business
Intelligence and Financial Engineering. IEEE.
https://doi.org/10.1109/BIFE.2010.85
Hochreiter, S., & Schmidhuber, J. (1996). LSTM can solve hard long time lag
problems. In Advances in Neural Information Processing Systems (NIPS'96)
(pp. 473-479). MIT Press.
Khani, M. M., Vahidnia, S., & Abbasi, A. (2020). A deep learning-based
method for forecasting gold price with respect to pandemics.
https://doi.org/10.21203/rs.3.1s-111705/v1

Li, B. (2014). Computational intelligence and neuroscience. Computational
Intelligence and Neuroscience. https://doi.org/10.1155/2014/723427

111
https://histsj.edu.ly  info@histsj.edu.ly 2025 © 00218918289068 dasaal) Apalal) Luig ) g Alaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006
https://doi.org/10.1016/j.asoc.2021.107788
https://doi.org/10.1162/089976600300015015
https://doi.org/10.1109/BIFE.2010.85
https://doi.org/10.21203/rs.3.rs-111705/v1
https://doi.org/10.1155/2014/723427

daSaal) doalal) L g g ddaa
Sozusa Peer-Reviewed Scientific Journal
ISSN: 3078 — 2767
DOI: https://doi.org/10.66358/s0zusa.v2i1.006 02025 Gujla ¢ SUD) aaad) ¢ AU alaal)

Liu, D., & Li, Z. (2017). Gold price forecasting and related influence factors
analysis based on random forest. In Proceedings of the Tenth International

Conference on Management Science and Engineering Management. Springer.
https://doi.org/10.1007/978-981-10-1837-4 59

Madziwa, L., et al. (2022). Resources Policy, 76, 102544,
https://doi.org/10.1016/j.resourpol.2021.102544

Manjula, K. A., & Karthikeyan, P. (2019). Gold price prediction using
ensemble-based machine learning techniques. In 2019 3rd International
Conference on Trends in Electronics and Informatics (ICOEI). IEEE.
https://doi.org/10.1109/ICOEIL.2019.8862557

Mohtasham Khani, M., et al. (2021). SN Computer Science, 2(4).
https://doi.org/10.1007/s42979-021-00724-3

Murphy, J. J. (1999). Technical analysis of the financial markets: A
comprehensive guide to trading methods and applications. New York Institute
of Finance.

Naliniprava, T. (2017). International Journal of Economics and Financial
Issues, 7(4).

Raghuram, K. S. (n.d.). Statistical, machine learning predictive analytics and
the impact of stock market indicators in predicting gold prices.

Shafiee, S., & Topal, E. (2010). An overview of global gold market and gold
price forecasting. Resources Policy, 35(3), 178—189.
https://doi.org/10.1016/j.resourpol.2010.05.004

112
https://histsj.edu.ly  info@bhistsj.edu.ly 2025 © 00218918289068 dasaal) dgalal) Luig ) g Adaa



mailto:info@histsj.edu.ly
https://histsj.edu.ly/
https://doi.org/10.66358/sozusa.v2i1.006
https://doi.org/10.1007/978-981-10-1837-4_59
https://doi.org/10.1016/j.resourpol.2021.102544
https://doi.org/10.1109/ICOEI.2019.8862557
https://doi.org/10.1007/s42979-021-00724-3
https://doi.org/10.1016/j.resourpol.2010.05.004

