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0. Simple Information Mid Presentation

Direction Goal

Pattern-Based Stock Search Model: Final Goal: Build and Deploy a Real-Time Graph-Based
Draw a Chart - Find Matching Stocks Stock Recommendation Engine

X Not a numbers-based investing tool « Store and maintain segment-based vectors for 3,000-4,000 stocks
V' A new stock exploration method centered on chart shapes « Compare user-drawn sketches with precomputed vectors using

X Not a service only for experienced investors FastDTW in real time

v/ A new investing experience that anyone can use intuitively and e Return Top-K similar stocks within 3 seconds

visually e Provide a web Ul where users can draw patterns and view matching

stocks on charts



0. Simple Information

Approach

Large-scale automated stock price ingestion
e NASDAQ API
: real-time automatic ticker collection
e Yfinance
: automated OHLCYV price data ingestion
Graph-segment-based pattern comparison
Shape similarity computed using FastDTW
Data normalization, missing-value handling, and
incremental updates
FastAPI-based backend + Canvas Ul integration

System Design

Store price and vector data for 1,000 tickers
in PostgreSQL (pgvector)

&J FastAPI server generates a sketch vector
from user input

&dJ Query pre-stored ticker vectors from the
database

&d Perform Top-K similarity search using
FastDTW / Cosine similarity

&d Return results to the Canvas Ul in real time
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Evaluation

1. Accuracy Evaluation
e Input partial segments of the same stock
-> Measure the ratio of cases where the
correct stock appears in the
recommendations
e Evaluate performance using traditional chart
pattern examples as a comparison baseline
2. Performance Evaluation
e Measure FastDTW search speed (target:
under 3 seconds)
e Run scaling tests to observe how response
time changes as the dataset grows
3. Service Evaluation
e Conduct Ul testing for usability and clarity
e Collect feedback from real user sketches and
interaction patterns



1. Current Progress
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/ ticker ma_type 7 segment_start 7
[PK] integer character varying (20) character varying (10} date
822 AACG MAZD 2025-01-16
823 AACG MAZO 2025-0117
824  AACG MAZO 2025-01-21
825 AACG MAZ0 2025-01-22
826  AACG MAZO 2025-01-23
827 AACG MAZO 2025-01-24
828 AACG MAZ0 2025-01-27
829 AACG MAZ0 2025-01-28
830 AACG MAZO 2025-01-29
831 AACG MAZO 2025-01-30
832 AACG MAZO 2025-01-31
833 AACG MAZO 2025-02-03
834 AACG MAZO 2025-02-04
835 AACG MAZO 2025-02-05
836 AACG MAZO 2025-02-06
& public.stocks/Stocks/postgres@PostgreSQL 16 3 O
rv Nolimt ~ ® »|b|v B @ v % B = @
/*  Scratch Pad X e
FROM public.stocks
ticker ASC
e
= B v v 8 & & ~ Showingrows1t0198 /| PageNo: 1 of 1 14 | «a o | »
company_name exchange . sector market_cap
text 7 ten 7 ten 7 bigint s
Apple Inc NMS Technology 3721672785920
AbbVie Inc. NYQ Healthcare 400655417344
Aitbnb, Inc. NMS Consumer Cyclical 76201910272
Abbott Laboratories NvQ Healthcare 224910819328
Accenture plc NYQ Technology 150479798272
Adobe Inc. NMS Technology 139745427456
‘Analog Devices, Inc. NMS Technology 116681981952
Automatic Data Processing, Inc. NMS Technology 115687481344
Agnico Eagle Mines Limited NYQ Basic Materials 89149464576
10 A Arthur J. Gallagher & Co. NvQ Financial Services 77560070144
1 AvAT Applied Materials, Inc NMs Technology 179264454656
12 amp Advanced Micro Devices, Inc. NMS Technology 385611988992
13 Amen Amgen Inc. NMS Healthcare 150890784256
14 AMT American Tower Corporation NYQ Real Estate 88190435328
15 AvzN Amazon.com, Inc. NS Consumer Cyclical 2308793434112
16 ANET Avista Networks Inc NYQ Technology 181466234880
17 AON Aon ple NYQ Financial Services 77283803136
18 APH Amphenol Corporation Nva Technology 154495352832
19 APP ‘AppLovin Corporation NMS Communication Services 207935750144
20 AR Arm Holdings plc NMS Technology 181091778560
21 ASML /ASML Holding N.V. NMS Technology 394462855168
2 aveo Broadcom Inc. NMS Technology 1695612403712
23 AXP American Express Company NYQ Financial Services 232341159936

Total rows: 198

Query complete 00:00:04.561
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e

segment_end Y vector
date realf]
e p——
2025-05-27 {-0.87815744,-0.
2025-05-28 {-0.76833266,-0.
2025-05-29 {-0.59920955,0
2025-05-30 {-0.5268554,-0.4
2025-06-02 {-0.4372804,0.4
2025-06-03 {-0.40303,-0.362
2025-06-04 {-0.35172752,-0.
2025-06-05 {-0.27034977,-0.
2025-06-06 {-0.12786455,0.
2025-06-09 {-0.1691551,-0.2
2025-06-10 {-0.25139004,-0.
2025-06-11 {-0.38882896,-0.
2025-06-12 {-0.4972565,-0.6
2025-06-13 {-0.68807750.8
2025-06-16 {-0.8502929,0.9

1 SELECT * FROM public.prices
ORDER BY ticker ASC

Data Output Messages
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Showing rows: 110 1000 /*

i 7
748 AAPL
749 AAPL
750 AAPL
751 AAPL
752 AAPL
753 ABBV
754 ABBV
755 ABBV
756 ABBY
757 ABBV
758 ABBV
759 ABBV
760 ABBY
761 ABBY
762 ABBV
763 ABBV
764 ABBY
765 ABBV
766 ABBY
767 ABBV.
768 ABBY
769 ABBV

Total rows: 147961

Notifications
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Page No: 1 of 148 ¢
;;3!5::‘2 7 (247 ::?:enc (1247
2025-10-09 257.8100 258.0000
2025-10-10 254.9400 256.3800
20251013 249.3800 249.6900
2025-10-14 246.6000 248.8500
2025-10-15 249.3800 251.8200
2022-10-17 128.7282 130.7856
2022-10-18 131.0564 131.6339
20221019 130.6683 1312549
2022-10-20 129.1884 129.9825
2022-10-21 129.3508 133.3394
2022-10-24 134.1967 136.7415
20221025 133.5831 135.9023
2022-10-26 136.2722 137.9688
2022-10-27 138.7539 138.9614
2022-10-28 131.6880 134.4404
20221091 131.0022 132.4551
2022-11-01 132.3468 133.2853
2022-11-02 132.6807 133.6282
2022-11-03 129.9464 131.2278
20221104 1311647 1919722
2022-11-07 131.1015 134.2780
2022-11-08 134.3050 136.8317

Query complete 00:00:05.390

low 5 close
numeric (12,4) 4 numeric (12.4)

2531400
244.0000
245.5600
2447000
248.6400
128.2319
129.5223
128.4214
128.5296
128.5296
134.1877
132.9153
135.9925
137.2198
128.4484
130.0186
130.4427
130.3796
129.0711

129.1162
130.5781

133.5199

/' Scratch Pad X

254.0400
245.2700
247.6600
247.7700
250.7800
130.3164
130.4879
129.1613
128.9809
132.7078
136.1640
135.1984
137.6259
138.5193
133.2041
1321122
132.5724
130.4157
130.3254
131.1015
133.6463
134.0343

adj_close v
7/ numeric (124) 7 | bi

LF

254.0400
245.2700
247.6600
247.7700
250.7800
130.3164
130.4879
1291613
128.9809
132.7078
136.1640
1351984
137.6259
138.5193
133.2041

1321122
132.5724
130.4157
130.3254
131.1015
133.6463

134.0343

Ln1,Col 28

000 stock profiles, daily price data,
ph vector representations

def dtw_distance(a: np.ndarray, b: np.ndarray) -> float:

try:
d, _ = fastdtw(a, b)
result = float(d)
return result if np.isfinite(result)
except Exception as e:
logger.warning(f"DTW calculation failed: {e}")
return 0.0
def cosine_sim(a: np.ndarray, b: np.ndarray) -> float:
try:
# NaN M3

if np.any(np.isnan(a)) or np.any(np.isnan(b)):

logger.warning("NaN detected in cosine_sim input")

return 0.0

norm_a norm(a)
norm_b no

# Zero vector H3
if norm_a < le-10 or norm_b < le-10
return 0.0

result = float(np.dot(a, b) / (norm_a * norm_b))

return result if np.isfinite(result) else 0.0
except Exception as e:

logger.warning(f'"Cosine similarity calculation failed:

tel")

return 0.0

Server

Compute similarity using FastDTW and
Cosine functions

B Ingest 2=: 18371 E|A ECE

0|E{ EHl(ingest)

Connect the database
with the local server
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2. Challenges

Data-related

1. APl Rate Limits & Request Failures
- Adjust batch size
-> Add retry logic with backoff and sleep
intervals
-> Reprocess failed tickers later

2. Data Quality Issues
-> Remove 0 / NaN values and filter out invalid
tickers
- Automatically exclude stocks with no trading
activity for the past N days
- Run data validation queries/scripts regularly

System-related

1. Automation / Scheduling Issues
- Use a test mode like python
ingest_prices.py --dry-run
- Automatically print summary logs after
each run

2. Performance Bottlenecks
-> Apply index tuning for faster queries
-> Cache frequently used segments and
preprocessed results
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Similarity-related

1. Ambiguity in Defining Ground Truth
- Use traditional chart patterns
+ a manually labeled stock set as the
evaluation baseline

2. User Sketches Being Too Rough or Inconsistent
- Normalize vertical scale and horizontal
length
- Anchor the starting point at O and
resample the sketch to a fixed length



3. End-of-Semester Plan

End-of-Semester Plan

1. Implement a similarity matching system
between approximately 3,300 NASDAQ
stocks and the user’s input data
(based on a 20-day window).

2. Automated stock data updating

3. Target accuracy:
90%+ using traditional chart-pattern
benchmarks

o Ability to adjust the search window beyond the
default 20-day period

e Search functionality based on traditional chart
patterns
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