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Reinforcement
Learning

Application In
Finance

How to become Elon Musk in 15 minutes.
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Introduction

« Reason for choosing the topic
» Goal of the project



= Introduction

» Current Reality (Big Picture): Financial markets are highly complex, noisy, and
non-linear. Traditional forecasting models often only "predict prices" rather than
directly providing an "optimal trading strategy.”

What is the research gaps?
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There is a need for a trial-and-"
error learning approach capable
’ of optimizing long-term decision
sequences (e.g., balancing profit
and risk) instead of merely
focusing on short-term
" prediction errors.
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Main Content

* Introduce about RL model in asset
allocation

* Training and testing pipeline

* Final chart result and key insight

* Testing on real time data
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Asset Allocation

Definition
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- . - . . Cash g
Distributing capital across multiple assets Real Estate o L_;a_r-:_;-.:_c_.n;_.:
to maximize returns while minimizing risk. R 10% *‘E‘i“

bonds - \ : 28%
12% :

Objectives

corporate

Maximize expected return Kkl
Reduce risk through diversification 15
Balance risk and reward

|
' 1l Lod -
Emerging / . Small/mid cap

market domestic stocks

stocks International stocks 18%
4 10%

In our pr%ject

The agent learns how much capital to allocate to each stock (or cash),
rather than orm * aking Buy / Sell / Hold decisions.
P
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Policy optimization (PO) | ¢§4> ] Q-learning




€ The general pipeline of RL

Trading Agents
DON || DDPG |
PPO || SAC

Total Portfolio Reward A2C [ D3 J

A r‘"‘é‘i“”-ﬂ;f?& ) i = Multi-Agent
558 ass Holdings |
| (e.g., Stocks, Bonds) | 5 Pfﬂﬁf ]

Market Asset Prfcesj ! Loss ]

Y’

Set Target
Portfolio Allocation )

DDPG }/ Allocate to Stocks

f.-qﬂﬂcate to Bundsﬁ

Asset Price Risk-Adjusted Return|
Dymamic & o3 Syt o) __Hold Cash
K __Indicators ;;/ \ Portfolio Volatility / En\" rﬂnment k '

F Current Portfolio Weigh tsﬁ

F Total Portfolio Net Value J

™

r,-‘-lsser Holdings at Market Value

A




- Actor Critic Based

SEA

— Reward r,

Environment l
T| State s,

Values V(sy)

E




€ Q learning and DQN

SEAS

Q - value function

Q(St, Ai) « Q(St, Ar) + a[R1 + Ymaz,Q(St+1,a) — Q(St, At)]

Approximate Q-learning

=) Q values S 9 =) Q values
o -/ ®
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Upgraded Deep Q-network

p
Deep Q-Learning Prioritized

Experience Microgrid
— Q-value Action 1 1 Bobar Replay ) or|  Environment

—= Q-value Action 2

Loss Function

+ Q-value Action N
Replay

Deep neural network Buffer

er = (B, ap, pr. Dogr)

Level of return required by
investors in investment Y

Period of Recovery

Risk-adjusted
required rate
of return line

equired rate of return

Zero risk

rate of return Specific risk of

investment Y

Perceived risk profile of investment




€ Cash and No Cash

Implement cash mode by treating it as an asset
class with appropriate technical indicators.

FINANCIAL PORTFOLIO STRATEGIES:
NO CASH VS CASH

NO CASH OPTION CASH OPTION
(Fully Invested) | (Risk-Free Asset)

A High Risk
Wl "3/
.h l"' hl'uu N
+ NO CASH OPTION CASH OPTION
+ “ “* (Fully Invested) (Risk-Free Asset)
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CHOOSE RELEVANT STOCK TICKERS, CRYPTO
ASSETS, AND APPROPRIATE TECHNICAL INDICATORS

m ﬂ
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% 23343
0 =
_ﬂ'”. > 20356 Y32
i N 5.2669 1.2626

USE VNSTOCK AND BINAMCE APIs TO GATHER
HISTORICAL AND REAL-TIME MARKET DATA.

(e.g., MOVING AVERAGES, RSl, MACD).

TRAIHIHG & TESTING

slam'a c'=mln almmin
| : I
2018 - 2024 2024 - 2026
(TRAIN SET) (TEST SET)

DIVIDE THE PROCESSED DATASET
INTO CHRONOLOGICAL SEGMENTS:
2018-2024 FOR TRAINING, AND 2024-2026
FOR TESTING MODEL PERFORMANCE.

CLEANSE RAW DATA, HANDLE MISSING
VALUES, AND COMPUTE SELECTED TECHNICAL

X Y,

,_ .;E"ﬁm

DEEP
LEARNING

-..._ TRININS
N LSTMs
TH.AININE
PROGRESS
DEVELOP AND TRAIN VARIOUS
QUANTITATIVE TRADING MODELS
ON THE TRAIN DATASET.

"

H’** m

INDICATORS USING PYTHON LIBRARIES,

TRAIN TEST MODEL 2 LINE

BACKTEST MODELS, COMPARE
AND VISUALIZE PERFORMANCE WITH

COMPARISON CHARTS.




€ Dataset
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FPT FERFAl HPG e
_ HOA PHAT
Tech Steel  |NNEEEE

VCB

Bank

VNM

Milk
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€ Crawl and Preprocessing Data

Crawl OHLCYV data through
VNSTOCK, BINANCE API Technical Indicator

Trend: SMA_ 20, EMA 20, ADX, MACD, etc
Momentum: RSI,CCI,ROC

IIII l V N STO C K Volatility: ATR, Volatility, BBU,BBM, BBL

Volume: OBV, VWAP, MFI




Benchmark

5 tech indicator 17 tech indicator

Portfolio Allocation Comparison (Cash vs No Cash) Portfolio Allocation Comparison (Cash vs No Cash)

A2C (No Cash)
PPO (No Cash)
DDPG (No Cash)
TD3 (No Cash)

-—= PPO (Cash)
DDPG (Cash)
-== TD3 (Cash)

Equal Weight

Portfolio Value (§)
Partfolio Value ($)

2024-01 2024-04 - 2024-10 2025-01 2025-04 2025-07 2025-10 2026-01 2026-04 2026-07
Date

2024-01 2024-04 2024-07 2024-10 2025-01 2025-07 2025-10 26-0 2026-04




€ Benchmark
FEW STEP (PPO,A2C, DDPG, TD3 with 17 technical indicator)

Annualized Annualized Sharpe Max e,
Return Volatility Ratio Drawdown B0 (o CAGh]

A2C (No Cash) | 87.32% 18.35% 15.74%| -18.42% e
PPO (No Cash) 59.76% 13.40% 16.24% -21.39%

A2C (Cash)
PPO (Cash)
DDPG (Cash)
TD3 (Cash)

Equal Weight
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2024-01 2024-04 2024-07 2024-10 2025-01 2025-04 2025-( 2025-10 2026-04 2026-07
Date




€ Benchmark
MORE STEP TRAINING (PPO,A2C, DDPG, TD3 with 17 technical indicator)

Cumulative Annualized Annualized Sharpe Max
Return Return Volatility Ratio Drawdown

A2C (No Cash) | 101.60% 20.70% 15.61%]| -20.64%
PPO (No Cash) 59.55% 13.36% 16.24% -21.39%
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Upgraded Deep Q-network

=%

Partfolio Value {

Allocation Weight (0.0 to 1.0}

20000

18000

16000

14000
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2024-01

— Upgraded DOQN Agent
Equal Weight Benchmark

2024-01

2024-04

2024-07

2024-10

Portfolio Equity Curve Comparison (Test Set 2024 - 2026)

2024-10

202501

025-04

2025-04
Diate
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20:25-01

Ereindl

2025-07

2025-07

2025-10

Upgraded DQN Portfolio Allocation (Test Set 2024 - 2026)

2025-10

2026-01

2026-04

2026-04
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: FPT
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x3: PLX
d: VOB
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Upgraded Deep Q-network

Upgraded DON Portfolio Allocation (Test Set 2024 - 2026)
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: FPT

x2: HPG
I l x3: PLX
{ xd: VOB
x5: VIC
I | VMNM
{

1.0}

Allacation Weight (0.0 to

o
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2024-01 2024-04 2024-07 2024-10 2025-01 2025-04 2025-07 2025-10 2026-01 2026-04 2026-07

Portfolio Equity Curve Comparison (Test Set 2024 - 2026)

= Upgraded ::-uu-n-;u:m_ | . - 50 /50 VCB + PLX

Equal Weight Benchmark

o 17500

15000

12500

10000 i
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& Upgraded Deep Q-network

Upgraded DOQN Portfolio Allocation (Test Set 2024 - 2026) e o o o
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Allocation Weight (0.0 to 1.0)

=
P

2024-01 2024-04 2024-07 2024-10 2025-01 2025-04 202 = ; 2026-04

Portfolio Equity Curve Comparison (Test :
| = Upgraded DON Agent
40000 Equal Weight Benchmark
35000

30000

25000

Partfolio Value ($)

20000

Attack and
Defense

15000

10000 d

2024-01 2024-04 2024.07 2024-10 2025-01 2025.04 202507 202%-10 2026-01 2026-04 2026-07
Date




L Benchmark

SEAS

A2C and PPO training compared to equal weights

e | (OB 0 00 0 0 R R -
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L Benchmark

SEAS

A2C and PPO training after updated entro ared to equal weights




Prototype in real-time data

s0 ou - uso 56 ou - wsp
TOTAL PEL 5 — TOTAL PEL -
TRADING CHAN $5166.81 +$4.26 LIVE - SSE  C RESET TRADING CHRAN $5166.81 +$3.26 LIVE - SSE  C RESET
124.603.389,197 4 124.0803.389,197 d
BTC/USDT $65,157 ETH/USDT $193¢ BNB/USDT ¢ 1 SOL/USDT XRP/USDT XRP/USDT $1.88 FPT VM 61.286 HPG 21.888 VCB 56.586
FEALE GRUES REPLAY MODE (1s
# RL MODEL SIGNALS « ACTIVE . BTC/USDT PRICE (LIVE) $65,124 @ CHECKING...
. - . B CRYPTO ~* VN STOCK B7/29/2026
Aw (weight) quyét dinh BUY/SELL/HOLD. PEL unrealized chi tham khao L3i/15 gid, KHONG dnh hudng quyét dinh.
Chart type: —
4 LONG ¥ SHORT 89:88 AM - 11:59 AN
BTC 2 ETH2 VCB ~
4 HOLD 4+ HOLD ] ASSET Speed: . D 1.0x%
24.9% rEX CLOSED BTC - Bitcoin N e
Gii¥ ty trong Giir ty trong Market closed
Muc tidu 24.9% 23.6% ENTRY TYPE
& 25.0% 733% Select date and press Replay
A eight) -0.1% +0.3% Amount v
Gia $65130.95 = $1,935.01
PEL unrealized — chura md vi thé — P&l unrealized — chua mé v thé — USDT AMOUNT ALL PRICES
Lénh P Lénkh S
& HOLD * HOLD
CRYPTO
EPT ~ HPG ~ VNM ~ 18% 25% 56% HAX BTC/USDT S65124
n I n ETH/USDT 5193519
Market Price 565157 i
CLOSED CLOSED CLOSED i r bl e
Lig . p—
Market closed Market closed Market closed e B CUMULATIVE PEL ALL ASSETS PERFORMANCE SOL/USDT 574.785
otal Lost -
KRRP/USDT 51.087
HOLD 5193501 24% (52365) Aw+03% Pal- L O O o - O O
OPEN LONG = s
HOLD 56513095 25% (524%0) Aw-01% PEL— #HOLD a ]
EPT 67.000d
HOLD 565069277 25% (52500) Aw-00% FPEL * iAo
AUTD ALGD TRADER VINM 61200 ¢
BUY 51934013 23% (52332) L - PEL SB31 [ u L
HPG 21.800d
BUY $1,933.328 23% ($23W8) Lw o 23 PEL — ox \CE 565009
o St T MA Crossover (9/21) v
BUY 565051297 25% (52500) S - PEL— 459 ox
S64.99812 A +25 PEL $2000
BUY 564998 25% ($2500) S o > START FEE STRUCTURE
[
B STOPPED 0 trades . OPEN POSITIONS

CRYPTOD



Conclusion

« Summary the key insight
* Q&A




Insight 1: Reinforcement Learning could do asset
allocation more efficiently than other methods like Equal

Weights or Humans.

Insight 2: When markets experience significant impacts,
individual models are still affected to some extent.

Insight 3: Surprisingly, models with a more aggressive
playstyle recieve more profit overall.




Me investing in a stock

That stock next day :







