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Backtest investment strategies, 1990-2023

Annual Max

Model Name Author Language Return Volatility Drawdown

Implementation of the Nonlinear Portfolio Transformer Gareth Campbell : 27.88% 10.00% -18.74%
Darren Li B 21.85%

MAXSER Yingying Li - 20.26%

Submitted Jan 13, 2026 - Scored Jan 13

Benchmark: Instrumented PCA factor portfolio

|~ Benchmark

ClusterSharpe Selection + MeanVar Weighting + Linear LS Gareth Campbell > 15.01%

Submitted Mar 10, Scored Mar 1

Benchmark: Kozak-Nagel-Santosh rank-weighted factors

portfolio | I~ Benchmark

Bull/Bear Naive Kavita Kar ; 13.76%

Cross-Sectional Return Ensemble (CSRE) Anna Siamionava

Submitted Feb 21, 2026 - Scored Feb 23, 2026

Rolling Factor Selection with RankSharpe Weighting Gareth Campbell B 11.89%

Grid-Optimized Group Lasso (GOGL) ) 11.03%

Submitted Feb 19, 2026 - Scored Feb 20, 2026




VS Code and Claude Code

* Ensure that you have installed VS Code, and
added the Claude Code extension

* Follow the instructions from previous slides to
ensure you have access



Python

* Forthistaskyou also need to have Python
Installed on your PC

* Download from https://www.python.org



https://www.python.org/

WRDS

We will access the data through WRDS

Register for an account at:
https://wrds-www.wharton.upenn.edu/

Copy your username and password to the
env-example.txt file


https://wrds-www.wharton.upenn.edu/
https://wrds-www.wharton.upenn.edu/
https://wrds-www.wharton.upenn.edu/
https://wrds-www.wharton.upenn.edu/

Download the files from the
06-Quant Modelling section on Canvas

i v 06-Quant Modelling

i @ 01-Prompt-QuantModelling.txt
i @ 02-DownloadJKPdata.py

i @ 03-StrategySpecification.txt

i @ 04-StrategyTemplate.py

i @ env-template.txt




Save the files to a folder on your PC

gl 01-Prompt-QuantModelling.txt
02-Download)KPdata.py
%) 03-StrategySpecification.txt

04-5StrategyTemplate.py

5 env-template.txt




In VS Code, click File -> Open Folder
Select the folder containing those files

IEcIit Selection View Go Run - = Test [Administrator] C ~ Sign In P e 0D B2 [@ - 1 X

MNew Text File Ctrl+N
6

) Welcome % Claude Code X % D 'S

MNew File... Ctrl+Alt+Windows+N
Q New Window Ctrl+Shift+N Untitled O ®
New Window with Profile
Z‘o Start Walkthroughs
ﬁ) [& 2 Flle ' Get started ...
r? .
Open Recent \j Open File... Customize your
EB [‘\:_;] . editor, learn the
| Add Folder to Workspace... Open Folder... basics, and start
% Save Workspace As... 35’ Clone Git Repository... coding
3 Duplicate Work
uplicate Workspace >( et
N () Learn the Fu...
Save Ctrl+S L= Generate New Worksp...
Save As... Ctrl+Shift+S More...
Recent
Share 00-Installation C\Us...
Auto Save
@ Preferences O
Revert File + <> Edit automatically
EJ-\_;:?  Clasa Edivnr e +"  Show welcome page on startup

‘>< @B]j&[: '@ Q



Click on env-template.txt

Sign In ' — O
@ EXPLORER = env-template.txt X ¥ 0O - CHAT - +~ & - | I3
“ 06-QUANT = env-template.txt
Q £ 01-Prompt-QuantModelling.txt 1 WRDS_USERNAME=
@ 02-DownloadJKPdata.py - D
3
E‘Q = 03-StrategySpecification.txt }
£ +
L=
%l Build with Agent
Al responses may be inaccurate
Generate Agent Instructions to onboard Al
@ onto your codebase.
T = env-template.bt
+ @ Auto | =
253 > OUTLINE
> TIMELINE 2 Local @ Default Approvals

X oMo Ln1,Col 1 Spaces:4 UTF-8 LF [} PlainText &3




Q
£
o

B ¥ B

¥

EXPLORER

~ 06-QUANT
= 01-Prompt-QuantModelling.txt
@ 02-DownloadJKPdata.py
= 03-StrategySpecification.txt
@ 04-StrategyTemplate.py

= env-template.txt

> OUTLINE
> TIMELINE
oo

Add your username and password

= env-template.txt @

P = g

(V8]

WRDS_USERNAME=yourusername

WRDS PASSWORD=ABCDEFGH1234

Sign In
* @0

Ln 2, Col 27

CHAT -+ ~ fa':; IE

B

Build with Agent

Al responses may be inaccurate
Generate Agent Instructions to onboard Al
onto your codebase.

= env-template.bat

+ @ Auto | =

2 Local @ Default Approvals

Spaces:4 UTF-8 LF {} PlainText &3

a)




Click on 01-Prompt-QuantModelling.txt

Sign In b — O b

“} EXPLORER = env-template.ixt @ = 01-Prompt-QuantModelling.txt X ¥ D - CHAT - + >~ &3 - o X

1-Prompt-QuantModelling.txt

1. PYTHON: Install Python 3.x from https://www.python.org/downloads/ :ﬁﬁ.;: .
- Check "Add Python to PATH" during installation '

= 03-StrategySpecification.txt

= env-template.txt

2. PACKAGES: Run in terminal:

0
1
2
E
|

@ 04-StrategyTemplate.py 5
6
7 Rt %
8 pip install numpy pandas scipy pyarrow wrds python-dotenv B - [:;-J
9

18 3. DATA: The strategy needs three parquet files:

D B ¥ B Y v O

ki ctff chars.parquet, ctff features.parquet, ctff daily ret.parquet (opti Build with Agent

12 - Either use the course-provided files, OR Al responses may be inaccurate

13 - Build them yourself from WRDS (requires a WRDS account) using Generate Agent Instructions to onboard A
14 02-DownloadJlKPdata.py - see its header for full instructions. onto your codebase

15

16 4. WRDS CREDENTTIALS: You will need a subscription to CRSP/Compustat via WR

17 ===============================================

18

19  SETUP STEP (do this before anything else)

20 Ask the user for the folder containing their data files, and check that
21  ctff chars.parquet and ctff features.parquet exist there.

22  If they DO exist, skip straight to the tasks below.

23 If they do NOT exist, offer to build the data with ©2-DownloadJKkPdata.py: + £ 01-Prompt-QuantModelling.txt
24 - Check whether a .env file exists in the root folder. If it does not,
25 create one by copying env-template.txt to a file named .env in the roc
26 folder. Then ask the user for their WRDS username and password, and 1o Ao | =
> OUTLINE 27 replace your username_here / your password here in .env with the value ) -
EiB g——— 28 they provide. (The user needs their own WRDS account.) O Local © Default Approvals
pls) - Than run-= mrthnan @7 _Nowm laadIvDdastas e ok odie 2 Faldars

X oMo Ln1,Col1 Spaces:2 UTF-8 LF {} PlainText & [




Read through the prompt

Sign In ) — O b
EXPLORER .- £ env-templatex ol[ing ¥ @O - CHAT - 4+ & - a2 X
~ 06-QUANT
Q = 01—Prompt—QuantModelling.txt e============================================== =
@ 02-DownloadJKPdata.py T
= 03-StrategySpecification.txt S==============================================
. 1. PYTHON: Install Python 3.x from https://www.python.org/downloads/
e - Check "Add Python to PATH" during installation
S = env-template.txt =
X . PACKAGES: Run in terminal: Rt %
pip install numpy pandas scipy pyarrow wrds python-dotenv £ = [::—J
. DATA: The strategy needs three parquet files: .
ctff chars.parquet, ctff features.parquet, ctff daily ret.parquet Jopti Build with Agent
- Either use the course-provided files, OR Al responses may be inaccurate
- Build them yourself from WRDS (requires a WRDS account) using Generate Agent Instructions to onboard A

02-DownloadJlKPdata.py - see its header for full instructions. onto your codebase

. WRDS CREDENTTALS: You will need a subscription to CRSP/Compustat vfa WR

B ¥ B

SETUP STEP (do this before anything else)

Ask the user for the folder containing their data files, and check thit

ctff chars.parquet and ctff features.parquet exist there.

If they DO exist, skip straight to the tasks below.

If they do NOT exist, offer to build the data with ©2-DownloadJKPdatsgpy: + £ 01-Prompt-QuantModelling.txt

- Check whether a .env file exists in the root folder. If it does rpt,

create one by copying env-template.txt to a file named .env in tHE roc
folder. Then ask the user for their WRDS username and password, gind

> OUTLINE replace your username here / your password here in .env with tjgf value

they provide. (The user needs their own WRDS account.)

4+ @ Aute | =

> TIMELINE 2 Local @ Default Approvals

bon _run nuthan 62 _Nowmlonad IWwWDdata mr At _din A fnldg

X oMo Ln1,Col 1 Spaces:3 UTF-8 LF {} PlainText & [




Explanation of prompt

Begins with a summary of installation requirements
Downloads the data from WRDS

Sorts stocks by characteristics, and evaluates which characteristics
were previously associated with high performance

Weights characteristics and develops portfolios
Evaluates the performance of this strategy from 1990-2023

Provides the outputs required for submission at:
https://jkpfactors.com/ctf/submit



https://jkpfactors.com/ctf/submit

Click orange icon to open Claude Code

Sign In b — O b

EXPLORER = env-template.ixt @ = 01-Prompt-QuantModelling.txt X

“ 06-QUANT £ 01-Prompt-QuantModelling.txt

= 01-Prompt-QuantModelling.txt
@ 02-DownloadJKPdata.py

1. PYTHON: Install Python 3.x from https://www.python.org/downloads/

0

1

2

= 03-StrategySpecification.txt j
e e 5 - Check "Add Python to PATH" during installation

6

7

8

2l

= env-template.txt

2. PACKAGES: Run in terminal:
pip install numpy pandas scipy pyarrow wrds python-dotenv

W

18 3. DATA: The strategy needs three parquet files:

D B ¥ B Y v O

ki ctff chars.parquet, ctff features.parquet, ctff daily ret.parquet (opti Build with Agent

12 - Either use the course-provided files, OR Al responses may be inaccurate

13 - Build them yourself from WRDS (requires a WRDS account) using Generate Agent Instructions to onboard Al
14 02-DownloadJlKPdata.py - see its header for full instructions. onto your codebase.

15

16 4. WRDS CREDENTTIALS: You will need a subscription to CRSP/Compustat via WR

17 ===============================================

18

19  SETUP STEP (do this before anything else)

20 Ask the user for the folder containing their data files, and check that
21  ctff chars.parquet and ctff features.parquet exist there.

22  If they DO exist, skip straight to the tasks below.

23 If they do NOT exist, offer to build the data with ©2-DownloadJKkPdata.py: + £ 01-Prompt-QuantModelling.txt
24 - Check whether a .env file exists in the root folder. If it does not,
25 create one by copying env-template.txt to a file named .env in the roc
26 folder. Then ask the user for their WRDS username and password, and 1o Ao | =
> OUTLINE 27 replace your username_here / your password here in .env with the value ) -
€§3 g——— 28 they provide. (The user needs their own WRDS account.) O Local © Default Approvals
pls) - Than run-= mrthnan @7 _Nowm laadIvDdastas e ok odie 2 Faldars

X oMo Ln1,Col1 Spaces:2 UTF-8 LF {} PlainText & [




EXPLORER

~ 06-QUANT
= 01-Prompt-QuantModelling.txt
@ 02-DownloadJKPdata.py
= 03-StrategySpecification.txt
@ 04-StrategyTemplate.py

= env-template.txt

D W ¥ I B Y w O

@3 > OUTLINE

> TIMELINE

X ®odo

Close the other chat window

=0
1
2
3
4
5
6
7
8
9

1@
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

20

= 07-Prompt-QuantModelling.txt

1-Prompt-QuantModelling.txt

REQUIREMENTS - Please ensure before

1. PYTHON: Install Python 3.x from h

- Check "Add Python to PATH" duri .

2. PACKAGES: Run in terminal:
pip install numpy pandas scipy p

3. DATA: The strategy needs three pz
ctff chars.parquet, ctff features

- Either use the course-provided

- Build them yourself from WRDS (
©2-DownloadJKPdata.py - see its

A. WRDS CREDENTIALS: You will need =z

SETUP STEP (do this before anything
Ask the user for the folder containi
ctff chars.parquet and ctff features
If they DO exist, skip straight to t
If they do NOT exist, offer to builc
- Check whether a .env file exists
create one by copying env-templz
folder. Then ask the user for th
replace your_username_here / you
they provide. (The user needs th

- Than run- nuthnan 82 _NowmloadIve. ..

* Claude Cod

Untitled

Sign In
e X D& -

O ®
¥ Claude Code

// TODO: Everything. Let's start.

4 Auto mode is enabled

X

Auto mode lets Claude handle permission
prompts automatically. Claude checks each
tool call for risky actions and prompt

injection before executing, runs the ones it
assesses as lower-risk, and blocks the rest.

Learn more

Prefer the Terminal experience? Switch back in

Settings.

+ 4

D 01-Prompt-Qua...

47 Au...

HE

Al responses may be inaccurate

W

Build with Agent

Generate Agent Instructions to onboard Al

+ £ 071-Prompt-QuantModelling.txi

_|_

-

T

A

Local

onto your codebase.

Auto | =

@ Default Approvals

8



Ensure Settings use
Model=0Opus, Effort=High, and Auto Mode

Sign In b - O e

EXPLORER = 01-Prompt-QuantModelling.txt * Claude Code X * D&

~ 06-QUANT =
= 01-Prompt-QuantModelling.txt
@ 02-DownloadJKPdata.py

1-Prompt-QuantModelling.txt . : :
___p _____________ ? ______________________________ oy Untitled Q;' ;&)

L - % Claude Code
1. PYTHON: Install Python 3.x from https://www.python. org," --—--_'--

0
1
2
= 03-StrategySpecification.txt :
4 o
% 04-StrategyTemplate.py 5 - Check "Add Python to PATH" during installation H
6
2
8
2l

= env-template.txt

2. PACKAGES: Run in terminal:

¥ =0 B ¥ w O

pip install numpy pandas scipy pyarrow wrds python- dotE e // TODO: Everything. Let's start.
18 3. DATA: The strategy needs three parquet files: 4  Auto mode is enabled Y
11 ctff chars.parquet, ctff features.parquet, ctff daily r
12 - Either use the course-provided files, OR o
13 - Build them yourself from WRDS (requires a WRDS accour Auto mode lets Claude handle permission prompts
14 @2-DownloadJKPdata.py - see its header for full instr automatically. Claude checks each tool call for risky
15 actions and prompt injection before executing,

16 4. WRDS CREDENTIALS: You will need a subscription to CRSP/ : runs the ones it assesses as lower-risk, and blocks

1T em—— the rest.
18

| Aarm mara

19  SETUP STEP (do this before anything else)
20 Ask the user for the folder containing their data files, ¢

21  ctff chars.parquet and ctff features.parquet exist there. e e
22  If they DO exist, skip straight to the tasks below. 0
@ pE It they do NOT exist, offer to build the data with ©2-Dowr : =
24 - Check whether a .env file exists in the root folder. 1 ] .
€§3 > OUTLINE 25 create one by copying env-template.txt to a file namec . + DB 01-Prompt-QuantModellingtx T
> TIMELINE 26 folder. Then ask the user for their WRDS username and '

X ®@oA0 8 0




Ask Claude Code:
Implement 01-Prompt-QuantModelling.txt

Sign In ) - O e

EXPLORER = 01-Prompt-QuantModelling.txt * Claude Code X * D&

~ 06-QUANT =
= 01-Prompt-QuantModelling.txt
02-DownloadJKPdata.py

1-Prompt-QuantModelling.txt . : :
___p _____________ ? ______________________________ oy Untitled (B' &)

L

0
1
2 moRe
SR —— i _-j;_ % Claude Code
4 1. PYTHON: Install Python 3.x from https://www.python.org/ --—--.'i- i

eI TR R 5 - Check "Add Python to PATH" during installation H
6
7
8
9

03-StrategySpecification.txt

T

env-template.txt

2. PACKAGES: Run in terminal:

¥ =0 B ¥ w O

pip install numpy pandas scipy pyarrow wrds python- dotE e // TODO: Everything. Let's start.
18 3. DATA: The strategy needs three parquet files: 4  Auto mode is enabled Y
11 ctff chars.parquet, ctff features.parquet, ctff daily r
12 - Either use the course-provided files, OR o
13 - Build them yourself from WRDS (requires a WRDS accour Auto mode lets Claude handle permission prompts
14 @2-DownloadJKPdata.py - see its header for full instr automatically. Claude checks each tool call for risky
15 actions and prompt injection before executing,

16 4. WRDS CREDENTIALS: You will need a subscription to CRSP/ : runs the ones it assesses as lower-risk, and blocks

17 o the rest.
18

| Aarm mara

19  SETUP STEP (do this before anything else)
20 Ask the user for the folder containing their data files, ¢

; (=] Prefer the Terminal i ? Switch back in Settings. X
21  ctff chars.parquet and ctff features.parquet exist there. SIS TS SIS SXpEnEnes )

22  If they DO exist, skip straight to the tasks below. 0
@ pE It they do NOT exist, offer to build the data with ©2-Dowr
24 - Check whether a .env file exists in the root folder. 1 :
Zgg > OUTLINE 25 create one by copying env-template.txt to a file namec + O 01-Prompt-QuantModelingtxt 47 Auto mod
> TIMELINE 26 folder. Then ask the user for their WRDS username and

X ®oAo 8 0




D DV ¥ I B Y v OO

@©

&3

»<

EXPLORER

~ 06-QUANT MODELLING

>

_ pycache__

> submission

(T

i

& @ o

ooy

i)y i

01-Prompt-QuantModelling.txt
02-DownloadJKPdata.py
03-StrategySpecification.txt
04-StrategyTemplate.py
ctff_chars.parquet
ctff_features.parquet
download.log
env-template.txt
make_deliverables.py
make_methodology.py
meta_selection_log.tsv
README.md
run_baseline.log
verify_checks.py

verify.log
weights.csv

> OUTLINE
> TIMELINE

®oA?2

It will backtest the strategy

Sign In p — O

£ 01-Prompt-QuantModelling.txt @ verify_checks.py 2 X £ env-temple [> ~ % o - * Implement prompt quantiz... &
@ verify_checks.py > ... . . P

1 o semmmmesz—  IMplement prompt quantization modeling (3

2 Verification harness for the Walk-Forward Factor Selection stra -~ -| 9

3 Runs the v1-v5 checks from @3-StrategySpecification.txt WITHOUT 077 | i T e T

4  the strategy itself (@4-strategyTemplate.py is imported and use "““&Ewi= <task-id>bx32jmn20< ftask-id >

6 import hashlib

7 import importlib.util

e Task 1 — Baseline results (gross,

9  import numpy as np

10 import pandas as pd unit gross Ie\rerage)

11 .

12 # ---- import the untouched strategy module ----------------——- Sub-period Annualized Sharpe Months

13 spec = 1rflpor‘t11t.:.utl%.spec_from_flle_locatlon( strat”, "e4-Stra 1960-1989 2.495 360

14 strat = importlib.util.module from spec(spec)

15 spec. loader.exec _module(strat) 1990-2003 |3.009 168

16 2004-2013 0.651 120

17  EMPTY_DAILY = pd.DataFrame(columns=["id", “date"”, "ret_exc"]) 2014-2022 0.656 119

12 1990-2023 1.638 407

20 def load(): Average monthly one-way turnover: 0.171. Ran
21 chars = pd.read _parquet("ctff_chars.parquet™) in ~7.5 min (well under the one-hour budget).

22 features = pd.read parquet("ctff features.parquet™) What the four stages did, plainly:

23 chars["eom”] = pd.to datetime(chars|["eom™])

24 return chars, features

25

26 -+ [} verify_checks.py ¢ Automode ||
27  def run_main(chars, features):

28 out = strat.main(chars.copy(), features, EMPTY DAILY)

In1,Col 1 Spaces:4 UTF-8 LF {} Python &3 Python 3.12.13final.0




In Windows File Explorer (not VS Code)
open the /submission/methodology.pdf

@ submission
" 01-Pro mpt-QuantModelling.txt
02-Download)KPdata.py
' 03-Strate gyspecification.txt
04-StrategyTemplate.py :
- methodology.pdf
ctff_chars.parquet _ ]
ctff_features.parguet requirements.txt
download.log strategy.py

env-te mplate.txt | welghts.csv

make_deliverables.py
make_methodology.py
» meta_selection_log.tsv
@ | README.md
run_baseline.log
verify.log
verify_checks.py

| weilghts.csv




Compare to current leaderboard

Sharpe Annual Max

Model Name Author Language Files Ratio Return Volatility Drawdown

Implementation of the Nonlinear Portfolio Transformer Gareth Campbell ] 2.7879 27.88% 10.00% -18.74%

Submitted Apr 3, 2026 - Scored Apr

LightGBM + Investment Families Darren Li > 2.1854

MAXSER Yingying Li B 2.0261  20.26%

Submitted Jan 13, 2026 -

Benchmark: Instrumented PCA factor portfolio ] 1.9481 19.48%

| Benchmark

ClusterSharpe Selection + MeanVar Weighting + Linear LS  Gareth Campbell ) 1.5010 15.01%
Submitted Mar 10, Scored Mar 11,
Benchmark: Kozak-Nagel-Santosh rank-weighted factors 3 1.4195 14.20%

portfolio | l= Benchmark

Bull/Bear Naive Kavita Kar &) 1.3762 13.76%

Submitted Feb 20, 2

Cross-Sectional Return Ensemble (CSRE) Anna Siamionava 3 1.2591 12.59%

Submitted Feb 21, 2026 - Scored Feb 23, 2026

Rolling Factor Selection with RankSharpe Weighting Gareth Campbell 3 1.1895 11.89%

Submitted Mar 9, 2(

Grid-Optimized Group Lasso (GOGL) ) 1.1030 11.03%

Submitted Feb 19, 2026 - Scored Feb 20, 2026




Challenge

* Ask Claude for adjustments to the strategy which could
maximise the Sharpe Ratio further

* Uploadto Canvas for the assignment

* Uploadto https://jkpfactors.com/ctf/submit to the
global leaderboard



https://jkpfactors.com/ctf/submit
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