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Challenge and Idea
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Scenario
“KEveryone is talking
about Bitcoin.
Howdy! When should I buy

in?”
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Chris
A confused investor
Low risk tolerance

Chilling




Today Tomorrow

(1]
Volatility: $6

Potential Outcomes:

- 16
$10 - %4

Volatility

Definition:

2]

The market volatility is the rate at which the
price of an asset ascends or descends over a
given time period.

Volatility: $0.5

Potential Outcomes:
- $10.5
- $9.5




Volatility in crypto market...

11164.34 (68.65%) , 1116434
95 bars, 95d
Vol 47.811M

27428.03

16263.70

Jan 2023 - April 2023
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Jan 2020 - April 2023

10915.40 (65.74%) , 1091540
12 bars, 84d
Vol 44.761M

2751889

16603.49
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Solution

“Now I be more informed and

Realized manage my risk!”
Volatility

1
Volatility Level

Alert .

Chris can now comfortably begin his
investment journey!




How are we calculating realized volatility?

Order Book

Bid Price —

Real-time

. 27324.9
Price

Ask Price——=

Bid Size

Ask Size

Weighted Average Price BidPrice, * AskSize, + AskPrice, * BidSize,

(WAP) BidSize, + AskSize,
Y WAP,,

Log return Te1tz = log (WA—Ptz)
v

Realized volatility = JZ Log return? = ’Z L
t


https://www.kaggle.com/code/jiashenliu/introduction-to-financial-concepts-and-data/notebook#Realized-volatility

Data Engineering



Data Preprocessing

lastUpdateId asks's [["2

'bids': [['28048.51000 '], ['28048.61000000", '0.

['28048.50000000', '0.02313000'], ['28048.77000000", '0.02500000'],
['28048.32000000", '0.00107000" ], ['28048.86000000", '0.01656000'],
['28048.07000000", '0.00699000" ], [28018 1870000008 R0 47223000 81 g
['28047.87000000", '0.00504000'], [%28049 :030000007 “0:21776000 iy
['28047.83000000° , '0.84941000" ], ['28049.10000000", '0.19676000" ],

['28050.11000000', '0.27982000'],
['28050.12000000"', '0.46630000'],
['28050.18000000', '0.02857000'],
['28050.19000000', '0.34536000'],
['28050.47000000', '0.22357000'],
['28050.52000000', '0.01086000'],
['28050.55000000', '0.02091000'],
['28050.79000000', '0.36152000'],
'0.06000000'],

['28047.64000000', '0.78762000'],
['28047.54000000', '0.00040000'],
['28047.44000000', '0.67450000'],
['28047.43000000', '0.00098000'],
['28047.24000000', '0.79503000'],
['28047.13000000', '0.76566000"],
['28047.00000000', '0.00875000'],
00', '0.01580000'],
i 9657000'1,

Top 20 Ask Price

Top 20 Ask Size

Top 20 Bid Price

Top 20 Bid Size

bp_2 bz 2 bp_3 —
27215.71000000 0.09094000 27215.15000000

W



https://github.com/HowardLiYH/Volatility-prediction/blob/main/scraping/scraper.py

Product Architecture



Must Have

. : 1. Weighted Average Price
Feature Engineering 3, Lo Prise

3. Log Return
4. Realized Volatility

1. Top 20 Ask Price 5. Bid-Ask Imbalance

6. Order Flow Imbalance
__—//////////////ﬂ—— 7. Total Depth

8. Price Momentum

2. Top 20 Bid Price —

3. Top20 Ask Size _—

30. Liquidity

31. Bid-Ask Spread Velocity
4. Top 20 Bid Size 32. Order Book Density Slope

33. Time Series Indicators
(SMA, EMA, RSI)

>



https://github.com/HowardLiYH/Volatility-prediction/blob/Test/Model_testing_Howard.ipynb

Feature Selection: SelectKBest

Correlation-based feature selection

Correlation-based feature selection
price_level_spread
order_book_diversity Calculating linear dependency based on p-values

order_book_stability
order_book_range
ba_spread_velocity
ob_weighted_price

order_boak_densslprz::f:crl:; TOp 1 0 featureS:
e e ot 1. Log Price
order_book_velocity . 3
order_book_momentum Welghted AVel”age Prlce
Total Volume
Price Level
Timed Weighted Average Price

order_book_shape
bid_ask_cumulative_volume
EMA

SMA
correlation_price
correlation_size
order_book_slope
liquidity
Volatility_Indicators
price_momentum
TWAP

Features

Sl

price_leve I @ 4 T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T
order_flow_imbalance

Tt ks 6. Volatility Indicators
ok 7. Order Book Slope
oa s 8. Simple Moving Average (SMA)
o 9. Exponential Moving Average (EMA)
) P — — — 10. Order Book Weighted Price

Correlation score

. d)
Ty ‘A”n" "




Model Architecture: LSTM

X, X, X, X, Xy,

—

LSTM '\

X: Top 5 features Y: Volatility in next 1 minute

Target Variable
(based on correlation-based ( g )
feature selection)




Autoregressive (1)

e

predl

e

pred2

pred3

<

pred4




AUtOl”e gressive (2) Realized Volatility in next 8 hours

pred 1 — pred 480



https://github.com/HowardLiYH/Volatility-prediction/blob/main/modeling/prediction.py

Platform Showecase



Real-Time Volatility Dashboard

In 1 minute In2 minute In 5 minutes In 10 minutes In 30 minutes
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Future Improvement &

Limitations

1



I Refining Data Extraction ...

Current Preferred
Connection

Error

Can not turn Cloud

off PC

Local -_. Local




2 Diversify Feature Engineering input ...

Current

Preferred

price
151
150|
149
148|
147,
146)
145
144

LN e Diversified Feature input for Feature
Engineering:
e Solely depend on the 5 5
bid/ask price/ask (80 total Derivatives Market OB, Market Volume,
for each interval) On-Chain transaction, Sentiment Analysis

(Social Media)

e Hard to capture influence _
outside the Order book e Able to capture more influence and

produce higher model accuracy.




3 Improving Model ...

Current

LSTM

ARIMA

Random
Forest

Preferred

e Hyperparameters tuning and regularization

e More Feature creation and Feature Selection

e Attempt on more models and combined models:
o GBRT - Gradient Boosting with Regression Trees
o LightGBM - Efficient GBRT with feature building
o HKlastic Net Regression - Lasso 4+ Ridge Penalty

e [Hxchange ideas with professions




Thank You

Triple Volatility Standard (TVS)




