Procjena kretanja cijena
dionica neuronskim mrezZama
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Motivacija




DIONICA = dokaz vlasnisStva



Kretanje ciyjene dionica

Cyena u 1980.

100 *+ 100 USD = 1 USD

Cyena u 2023.
|

100

*+ 100 000 000 USD =1 000 000 USD



Kretanje
cyjene dionica




Kup1 nisko, prodaj visoko!



Faktor1 koji utjeCu na cijenu dionice

® Zanemarujemo:
& geopoliticka situacija
& ekonomsko stanje

& cijena 1 dostupnost resursa



Faktor1 koji utjeCu na cijenu dionice

& Zanemarujemo:
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® Koristimo:

& povijesne vrijednosti
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Predikcyja cyjene dionice




Pristup problemu

Problem pretrage prostora stanja
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Pristup problemu

Strojno ucenje



Strojno ucenje
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& Oblik umjetne
inteligencye
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Umjetne neuronske mreze

& Model strojnog
ucenja

® Pronalazak veza u

skupu podataka

® Medusobno

povezani neuroni Input Layer Hidden Layer 1

Hidden Layer 2

Output Layer
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Ucenje neuronskih mreza

& Optimizacija tezina

® Smanjivanje pogreske
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Promatrani period

n

Predikcija/

Z.asto bas neuronske mreze?

& Pronalazak
uzoraka medu

podacima




Povratne neuronske mreze (RINN)

& Slyjedna analiza podataka
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Problem nestajuceg gradijenta

& Odsustvo memorije

& Prestanak utjecaja ulaznih podataka




Celyje s dugorocnom memorijom

& Obrada, spremanje 1l1 odbacivanje podataka

& ZajedniCka sabirnica — pamcenje podataka
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Implementacija modela



Ulazni podaci

Samo jedna vrijednost

100 > [98, 102]



Ulazni podaci

kbt o

8, 16 111 32 vrijednosti



Kako pronaci optimalnu
arhitekturu modela?



Varijacije pocetne arhitekture

model keras.models.Sequential()
model.add(keras.layers.LSTM(units-64,

return_sequences-True,

input_shape-(x_train.shape[1l], 1)))
model.add(keras.layers.LSTM(units=-64))
model.add(keras.layers.Dense(22))
model.add(keras.layers.Dropout(2.5))
model.add(keras.layers.Dense(1))
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Razlicit1 modeli

¢ Uklonjen Dropout sloj
& Modelu:

¢ Jednak referentnom
¢ Dodatan Dense sloj
¢ Dvostruko manje neurona u odnosu na referentni model

& Dvostruko viSe neurona u odnosu na referentni model
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Skup podataka (dataset)

® 200 razlicitih dionica 1 fondova

& Povijesni period duljine 5 godina



Izrada razlicitth modela

& Tr1 duljine niza ulaznih podataka

& Cetiri razlidite arhitekture

Ukupno dvanaest modela



Odabir najboljeg modela

& Validacijski podaci

© Odabir najbolje arhitekture za svaku duljinu niza ulaznih
podataka

& Ispitni podaci

® Odabir optimalne duljine niza ulaznih podataka
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IzraCun pogreske
Srednja apsolutna pogreska

n
1
mae = E = ‘Yispravnoi = .Vdobivenoi‘
1=1
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IzraCun pogreske
Srednja kvadratna pogreska

n

1 2

mae = £ % (yispravnoi + .Vdobivenoi)
=1
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Analiza validacije

duljina niza ulaznih podataka

srednja kvadratna pogreska
8 dana 16 dana 32 dana
model 1 15767.153 411.827 391.917
| model 2 15709.884 409.73 396.294
modela model 3 15792.945 409.442 404.455
model 4 15815.532 408.399 406.822
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Rezultati 1spitivanja

duljina niza ulaznih podataka

srednja kvadratna

pogreSka

najbolji model
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trening

test
predikcije

trening
test
predikcije
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Skripta za predikciju cyjena
dionica



Funkcionalnosti1 skripte

& Korisnicko sucelje
& Preuzimanje aktualnih podataka

& Obrada podataka 11zrada predikcye



[zvodenje skripte



DISCLAIMER: Program is made for research purposes and should not be used as a financial advisor.

AANAAANANANAANAAANAANANAAAAANNANANNANAANAANAANANANANANAAAAADNANAAANAANAANNANAANANANANAANANAANAARANANANA

Welcome to Stock Price Predictor (v1.0)!
This program predicts price of the given stock for the upcoming day.

Each stock has a unique ticker symbol. For example, Apple's ticker symbol is AAPL.
You can find ticker symbol for the stock you want to predict on Yahoo Finance website.

Program will automatically download stock price data from Yahoo Finance website.
Chrome will open and stock data will automatically start downloading.
When download is finished, please close Chrome window.

Enter the valid ticker symbol of the stock you want to predict:
>>> AAPL

Stock data has downloaded successfully!
Program has to process the data before it can predict the stock
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AAPL price

— Train
® Predictions
@ Error bounds

Predicted closing value of AAPL stock for the next day:

Stock price has been predicted successfully!

The prediction is stored in the 'AAPL_price_prediction

178.26811+1.6618343591690063 USD

.jpg' file.
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Buduc¢i rad

& ProSirenje skupa podataka
& Ispitivanje novih arhitektura

& Razlicite duljine niza ulaznih podataka

& UkljucCivanje preostalih faktora
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Pitanja



Hvala na pozornosti!
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