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I Al Order Execution

Trading Execution
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FX Management
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FX Management
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FX Prediction Model by Deep Learning
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FX Prediction Model by Deep Learning
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Time Series o L

In Finance eld= "otz Ol AN
=28 MAZO| 2HX|= 2HF
1. Small
2. Unreliable
3. Inconsistency
4. Incompleteness

5. Not Permanent

6. Dependent
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Time Series
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1. Overfitting / Underfitting

Overfitted Train set Underfitted Test set

2. Time series not only in data point, but also between data points (G|O|E{ 2t A|H|Y E4)

- Carefully Train / Validation / Test Split
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Time Series ] ]
In Finance No Pain, No Gain
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1. High frequency & Repetitive - Low expectation on Accuracy

In [1]: import random
def simulate(p=0.5, d=365):
balance = 1

a=2>0
bh =20
for _ in range(d):
u = random.random()
if u < p:
balance *= 1.005
a += 1
else:
balance *= 1/1.005
b +=1

return balance

In [2]: def simulate n(p=0.5, d=365, n=10):
earnings = [simulate(p, d) for _ in range(n)]
return sum(earnings)/n
Qraft Technologies, Inc.
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simulate n(p=0.52, d=250, n=10000), simulate n(p=0.55, d=250,n=10000)
Out[2]: (1.0540546737564491, 1.1370850894383013)



Time Series ] ]
In Finance No Pain, No Gain
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2. Efficient role of Domain Knowledge - Explicit Feature Selection
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Solutions

1. Task-Specific Modeling

- gHef3t @EO| O, WP DUS DHEX,

2. Objective Control using Domain Knowledge

- QUlo| L 9 X2 F8X 0 2 H{ASIK}
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Noise Cancelling
Feature Extraction

Factor Analysis

Qoo 2 XX

Reinforcement Learning(AXE)

® High Frequency Trading / =21t GI0|H
Portfolio Making Model(Al ETF)

® Concept Base, Stock Selection

Bayesian Uncertainty Prediction(QRAFT FX)

@ Risk Aversion, Confidence interval



Bayesian ) . o
Uncertainty Bayesian Uncertainty Prediction

Prediction
IRIEE
1. Hedge Task - Specialized Model
2. Risk First, Profit Second
3. Overfiltting Control

Va rious SOIUt'OnS for Neu ral Network: ZX : https://taeoh-kim.github.io/blog/bayesian-deep-learning-introduction/
- GP(Gaussian Process)DNN - Homoscedastic / Heteroscedastic Noise Modelling
- Deep Ensemble(Gaussian Mixture, Reparameterization)

- MC Dropout(or Flipout)

Implementation

- Tensorflow-Probability(tfp)
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Bayesian Uncertainty Prediction
Based FX Hedge

Daily Trend Prediction with Bayesian NN(20190101~20190731)
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Bayesian Uncertainty Prediction

Based FX Hedge

Uncertainty

Bayesian
Prediction
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Bayesian Uncertainty Prediction

Based FX Hedge
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Bayesian

Uncertainty Bayesian Uncertainty Prediction
Prediction Based FX Hedge
Stochastic Deterministic
EE; 1 Oé%-l%l _?_ ¢o—l§ 0:"2 SE 0.602313167 ' 0.610320285
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Objective Control

Single-Task Learning(Basic Model)

Base Model

Input Data

- USD/KRW | JPY/KRW | CNY/KRW | Z® xZ ollLiX| X| &
=Y

ot

o 4

Backpropagation

Output Label

Few & Noise Label
Main Problem : Overfitting®l| £ =&
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Objective Control ) )
Multi-Task Learning

Input Data

ot

A

General Model

- USD/KRW | JPY/KRW | CNY/KRW | 2% xE ollL4X| X| &
-?él

General ‘

Feature Extraction

Specialized
Submodels
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Objective Control ) ) )
Multi-Task & Multi-Label Learning

Input Data

ot

Jo o 4

General Model
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General ‘

Feature Extraction

Specialized
Submodels

Qraft Technologies, Inc.

38

Output Labels

Backpropagation



Objective Control . ) .
Multi-Task & Multi-Label Learning

Benefit:

1. b3t Ms skAData Augmentation &1f)

2. AH| Multi-Task X0 AFR 7t -> 2 8AHE ThA

3. 2012 2H ABA(BEM, HEIS) A4 -> 204 A
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Others... N
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- Attention

- Pretrainable Network

- Factor Analysis

- Ensemble Modelling

- Gaussian Mixture Approximate
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Anomaly detection(or Event-driven)

Unstructured Data(News, Twitter...)

More General Financial Time Series Encoding
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