Quantitative Investing
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What is it
—HfersTerationships; the rest is just details.” —Gary Smalley

“Make money; the rest is just details.” —sameore

TAN
trading securities

—me




What is it

- Quantitative models instead of fundamental analysis

- Data driven
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But why

- Unbiased

- Backtesting
- Short Feedback Loop




Why not?

- Overfitting

- Can be a black box




Examples (Strategies)
- Pairs Trading

- Sentiment Analysis

- High Frequency Trading (HFT)
- Market Making

- Mean Reversion

- Momentum

- Factor Investing
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Examples (Firms)
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Books/Podcasts

Flash Boys - Michael Lewis

When Genius Failed: The Rise and Fall of Long-Term Capital Management - Roger Lowenstein

More Money Than God: Hedge Funds and the Making of a New Elite - Sebastian Mallaby

Acquired Podcast episode on Renaissance Technologies/Jim Simmons
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My Strategy

Mean Reversion Momentum

No Trade




My Strategy

Long Only Mean Reversion Long Only Momentum

|
1
No Trade /

No Trade

‘ No Trade

No Trade
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Name Last_Sale Net_Change Percent Change Market Cap Country IPO_Year Volume Sector Industry Exchange
Ticker
Agilent Technologies Inc. United . Biotechnolagy: Laborator
A g g $140.09 -1.860 -1.31%  4.025173e+10 1999.0 2612065 Industrials N - 9 Y MNYSE
Common Stock States Analytical Instruments
aa Alcoa Corporation Common ¢, oy -1.080 3.121% 8.739647e+09 united 55160 9044364 Industrials Aluminum NYSE
Stock States
Ares Acquisition Corporation _ ) ~ .
AACT . - £10.81 -0.005 -0.046% 0.000000e+00 MNaM 2023.0 564337 Finance Blank Checks MNYSE
Il Class A Ordina...
AA Mission Acquisition Corp.
AAM sston Acquistion ~orp $9.99 0010 0.10% 0.000000e+00 NaN 20240 212652 NaN NaN NYSE
Class A Ordinary ...
AAN Aarons Holdings Company $10.02 -0.020 -0190% 30774208408 United 30200 1573979 ~Consumer Diversified Commer.oal NYSE
nc. Common Stock States Discretionary Services
Zura Bio Limited Class A Cayman Biotechnology: Biological
=] ] 0, a oL y 563 a3 3 -3 J X A
ZURA Ordinary Shares $4.44 0.140 3.256% 2.983995e+08 lslands MNaMN 4563183 Health Care Products (No Diagnos... NASDAQ
ZVRA Zevra Therapeutics Inc. $8.06 0.040 0.499% 4.240994e+08 L NaN 5159085 Health care  Blotechnology: Pharmaceutical =\ o)
Common Stock States Preparations
ZyVersa Therapeutics Inc. United Biotechnology: Pharmaceutical
ZVSA = N P $2.20 -0.070 -3.084% 1.66844%e+06 2022.0 41342 Health Care 9y . NASDAQ
Common Stock States Preparations
Zymeworks Inc. Commaon United Biotechnology: Pharmaceutical
ZYME Y £13.09 0.040 0.307% 9.300103e+03 NaN 1576190 Health Care g9y = NASDAQ
Stock States Preparations
Zvx Zynex Inc. Common Stack §3.12 -0.210 -2521% 2.5774930+08 Unitad NaN 322447 Health care  Diotechnology: Electromedical .y op)
i States & Electrotherape...

6726 rows = 11 columns
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How

Date
2015-01-02
2015-01-05
2015-01-06
2015-01-07
2015-01-08

2024-09-04
2024-09-05
2024-09-06
2024-09-09
2024-09-10

Open

27.847500
27.072500
26.635000
26.709999
27.307501

221.660004
221.630005
223.049997
220.820007
218.919993

2438 rows = 6 columns

High

27.860001
27.162500
26.857500
27.049999
28.037500

221.779999
225.479996
225.240005
221.270004
221.479996

Low

26.837500
26.352501
26.157499
26.674999
27.174999

217.479996
221.520004
219.770004
216.710007

216.729996

Close

27.332500
26.562500
26.565001
26.937500

27.972500

220.850006
222.380005
220.820007
220.910004
220.110001

Adj Close

24373957
23.687304
23.689533
24.021713
24.944583

220.850008
222.380005
220.820007
220.910004
220.110001

Velume

212815400
257142000
2631288400
160423600
237453000

43840200
36615400
43423000
67130000
51591000
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Date
2015-01-02
2015-01-05
2015-01-06
2015-01-07
2015-01-08

2024-09-04
2024-09-05
2024-09-06
2024-09-09
2024-09-10

Dates Numeric

5480
5483
5424
5485
5486

o013
o014
ao1s
ap1a
o019

2438 rows = 3 columns

Adj_Close

24.8719241
24.120045
24122320
24.460564
25.400398

220.850008
222.380005
220.820007
220.910004
220.110001

Size_Category

mid
mid
mid
mid

rid




How

Date
2015-01-02
2015-01-05
2015-01-06
2015-01-07
2015-01-08

2024-09-04
2024-09-05
2024-09-06
2024-09-09
2024-09-10

Dates NMumeric

a013
904
905
ama
909

2438 rows = 6 columns

Adj_Close

24879241
24120045
24122320
24.460584
25.400395

220.850006
222.380005
220.820007
220.910004
220.110001

Size_Category

mid
mid
mid
mid

rmid

mega
mega
mega
mega

mega
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Intercept 60 Dates Numeric_Coeff 60 5td_Dev 30

85.70701
95.8705873
896.073247
96.163029
86.210564

0.002000
0.0020032
0.002005
0.002008
0.002009

0.013823
0.013347
0.013877
0.0133590
0.0133857

0.680853
0.698723
0.755726
0.794332
0.8054381

5.893780
5.852023
5.836777
5.796304

5.783205




How

Date
2015-01-02
2015-01-05
2015-01-06
2015-01-07
2015-01-08

2024-09-04
2024-09-05
2024-09-06
2024-09-09
2024-09-10

Dates NMumeric

53430
5483
5424
53485
3436

a013
904
905
ama
a9

2438 rows = 8 columns

Adj_Close

248719241
24.120045
24122320
24.460564
25400392

220.850006
222.380005
220.820007
220.910004
220.110001

13.937909
13.950455
13.970087
13.980274
13.994239

95.7070M
95.870873
96.073247
96.163029

96.210564

gapl.loc[:, 'Theo_Value'] =
aapl.loc[:, 'Theo Diff'] = (aapl['Theo Value'] - aapl['Adj Close'])faapl['Std Dev 38"]
display{aapl)

W 0

0.002000
0.002003
0.002005
0.002008
0.002009

0.013823
0.013347
0.013877
0.01338590
0.0138597

aapl[ ' Intercept_&@8'] + aapl['Dates_MNumeric'] * aapl['Dates_Mumeric_Coeff_68"]
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0.680853
0.698723
0.755726
0.794332
0.805481

5.893730
5.852023
5.836777
5.796304

5.763205

Intercept 60 Dates Mumeric_Coeff 60 5td Dev 30 Size Category

mid
mid
mid
mid

mid

mega
mega
mega
mega

mega

Theo Value

24,899550
24.944298
24.955501
24.985909
25.013085

220.295666
220.688331
221.169907
221.419225

21

Ln

43128

=

Theo_Diff

0.117954
1.179654
1.115723
0.661363
-0.430348

-0.084055
-0.289075
0.059947
0.087353
0.245669

Python




<class ‘pandas.core.frame.DataFrame'>

DatetimeIndex: 7883 entries, 1993-06-02 to 2024-09-20

Columns: 86391 entries, ('Dates_Numeric_Coeff_30', 'BWA') to ('Volume_Value', 'ZYXI')
dtypes: float64(79992), intb4(30), object(6369)

memory usage: 5.1+ GB

None

Dates_Numeric_Coeff 30 Volume Adj Close Market_Cap Intercept_60

BWA BDJ G ALSN SRE BLBX
Date
1993-
06-02 NaN NaN NaN NaN NaN NaN
1993-
06-03 NaN NaN NaN NaN NaN NaN
1993-
06-04 NaN NaN NaN NaN NaN NaN
1993-
06-07 NaN NaN NaN NaN NaN NaN
1993-
06-08 NaN NaN NaN NaN NaN NaN
2024-
09-16 0.002723 391600.0 39.000000 7.679467e+09 5.293099e+10 100.169420
2024-
09-17 0.002720 383600.0 38549999 7.708217e+09 5.315259e+10 100.161822
2024-
09-18 0.002722 452000.0 38.330002 7.717802e+09 5.251312e+10 100.158849
2024-
09-19 0.002724 524400.0 38480000 7.928676e+09 5.224087e+10  100.162960
2024-
09-20 0.002731 332157.0 38.680000 7.934775e+09 5.266507e+10  100.155678

7883 rows x 86391 columns
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class Portfolio:
. def
self, date_opened, ticker, shares):

__init_ (self, cash: float, date, trading_cost =0.005):
—init create portfolio object
self.dste_opened = dste_opened
self.ticker = ticker

self.shares = shares

Args:

self.cost_basis - shares*stock_data.at [date_opened,('Ad]_Close’,ticker)]
self. current_value = shares'stock_data.st[date_opened, (‘Adj_Close’,ticker)]
self._current_theo = shares*stock_dats.at [dste_opened, (theo_var,ticker)]
self._current_std_dev = shares*stock_data.at[date_opened, (std_dev_var,ticker)]
self._current_price_diff = stock_data.at[date_opened, (price_diff_var,ticker)]
self. last_dste_checked = date_opened

cash (float): starting amount of cash in account
date (_type ): starting date

self.position_df = pd.DataFrane(columns
self.position_df.index.name = 'Ti

# Ensure ‘Value' is explicitly set to float type
self. position_df.loc['cash_position'] = ['N/a',

‘Position’, 'Exposure’, 'Value',
"Ticker'

trading_cost (float, optional): cost of trading- each time we transact, we lose this amount. Defaults to ©.005.

‘Date_Opened’, 'Days_0ld'])

W/A', Float(cash), date, 0] # Cast cash to Float
self.position_df = self.position_df.astype({'Value': 'floaté4'}) # Ensure Value column remains float
def _repr_(self): self._last_date_checked = date
= self.trading_cost = trading_cost
eturn (f*Position(date_opened=(self.date_opened), ticker="{self.ticker]", o K
fshares={self.shares}, ¢

t_basis={self.cost_basis}, *
fcurrent_valuea{self. _current_value}, "
fcurrent_theo=(self._current_theo}, "
fcurrent_std_deva(self._current_std_dev}, "
f"current_price_diffs
f*last_date_checked

# log portfolio opening

# logger.info(f'Portfolio opened on {date}')

def _repr_(self):
returnstring
returnstring +

Current Portfolio Value: {self.get_portfolio_y
#"Cash: {self.position_df.loc['cash_position’,
For pos in self.position_df['Position

returnstring += repr(pos)
return returnstring

‘Value'JHn"

cker(self):
self.ticker)

(self):

returns size of cash_position
d(self, dateistr):

the number of days old & position

return(self.position_df.at['cash_position’, ‘Value'])

def get_exposure(self;
- exposure = self.position df['Value'].iloc(1:].sun()
date (str): date formated 'YYYY-MA-DD return(exposure)

self.dste_opened) == str:

opened = datetime.dstetime.strptime(self.date_opened, '%

def position_count(self):
%V -%m-%d") .date()

return(len(self.position_df.index)-1)

def open_position(self, position):
opened = self.dste_opened
1f type(date)==str:

current = datetime.datetime.strptime(date,

ng position has attributes “cost_basis®, "get_ticker()®

if position.cost_basis > self.position_df.loc[ 'cash_position’,
print(*Position not opened; too expensive’)
print(f*Available cash: {self.position_df.loc['cash_position’,

current = date & ee - o

ORIt i SN raaye) # Explicit cast to ensure correct dtype when modifying Value

self.position_df.loc ' cash_position lue']

# Add new row for the positi

and “date_opened”

‘Value']:
*%Y-%m-%d") . date(

def _refresh_(self,current_dte

self. last_dste_checked = current_date

Float (self. position_df.loc['cash_position',
on

self.position_df.loc[position.get_ticker()
# log purchase

1 = [position,

‘Value'J}\nPosition cost: {position.cost_basis}

lue(self. last_date_checked)}\n"

abs_vals

=Trus, how_auny: (nte, aax_or_sin =

“Tras, 8fn_treding veluse-10000, stn_trading,voluse_valie=

s not enough tickers with dats then the
be printes and loggea

data (pa.DstaFrase)i the dataframe to use for rererence
 the coluen to be uzed for evalur
you waet the highest values n the colusn,

the values Furthet from @,

date_s1dce = stock_data.s(@ste),unstack (). transpose()
A1 warnings caten_uarnings ()
warnings . deperditer {en .
wacnings .o {aplefilter {gnone", categoryer uturehaning
aate_sicalmeteic] = pé.to_mmeric(ete_slice erce’)
date_slice - date_sice(aate slice;
date_siice = date_slis
date_saice « oate "
date_slice - aate_sliceidate s satn_traging.
date_sdice » date_s oluse’,
date_slice = date_slicelnp.as date_slfce[netric
sta on (dte) to run best_on date. Thers Lx on

s38ce.Sndex)) non-NaK usluee In (setelc) but you want the

ndes. torist

dex.tolgst ()

sin_ticers = sbs (date_slice).nemallest (how_sany, feetric ). index. fodds

"Value']) - (position.cost_basis * (1+self.trading_cost))

self._current_value = self.shares*stock_data.at[current_date,('Adj_Close’
self. _current_thea = stock_data.at[current_date, (theo_var, self.ticker)]
self._current_std_dev = stock_dats.at[current_date, (theo_var, self.ticker)]

self._current_price diff = stock_data.at[current_date,(price diff_var, self.ticker)]

self.ticker)]

def close_position(self, ticker: str, current_date: str):

current_date

3 if ticker == 'cash_position’

ulate current_value ime, print(*Cannot sell cash position')
else:

a5 well ss all other value:

change over

def get_current_value(self, current_dste):
self._refresh_(current_datescurrent_date)
return(self._current_vslue)

position_value = self.position_df.loc[ticker,
self.position_df.loc['cash_position',
self. position_df. drop(inde
# log sale

“Position’ ].get_current_value(current_date)
“Value'] += (position_value * (1-self.trading_ cost))
icker, inplace=True)

def
rent_theo(self, current_date):
self._refresh__(current_dstescurrent_date)
eturn(self._current_theo)

et_portfolio value(self, date):

gets the value of all the positions in the portfolio on the given date”
self.refresh_position_df(date)
self._last_date_checked = date
value = 0
For ticker in self.position_df. index:
alue += self.position_df.locticker, 'Value']
return value

def get_current_st

cev(self, current_date):
self._refresh__(current_dstescurrent_date)
eturn(self._current_std_dev)

def get_

rrent_price_

def refresh_position_df(self, date):
self, current_date): self._last_date_checked = date
self._refresh__(current_datescurrent_date)

return(self._current_price_diff)

For ticker in self.position_df.index[1:]: # Skipping the cash position
self.position_df.loc[ticker, 'Value'] = self.position_df.loc[ticker,

self.position_df.loc(ticker, ‘Days_0ld'] = self.position_df.loc[ticker,

def to_string(self, date;
“"ireturns a s

g sumnarizing portfolio's value'""
self.refresh_position_df(date)
return_string = £'Cur|

rent Portfolio Value: {self.get_portfolio_value(date)}\n"
{self.position_df.loc[ 'cash_position’, 'Value'I}\n"
for ticker in self.position_df.index[1:]:
return_string += repr(self.position_df.loc[ticker,
return return_string

‘Position']) +'\n'

t_basis,

date_opened, 0]

‘Position’].get_current_value(date)
*Position’ ].days_old(date)
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Results

Long Only Mid Cap Mean Reversion/
Micro Cap Momentum Portfolio vs SP500

10°

10

1996 2000 2004 2008

Date

—— Portfolio_Value
—— SPY_Adj_Close
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e

Portfolio Stats

Annualized Return (CAGR): 12.810%
Volatility (Standard Deviation): 25.456%
Max Drawdown: -62.379%

Alpha: 9.104

Beta: 0.837

Sharpe Ratio: 9.807

Sortino Ratio: 1.319

SPY Stats

Annualized Return (CAGR): 7.343%
Volatility (Standard Deviation): 19.083%
Max Drawdown: -55.189%

Alpha: 0.000

Beta: 1.000

Sharpe Ratio: 9.634

Sortino Ratio: 9.901
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My Strategy— What’s Missing

- Dynamic Position Entry/Exit

- More Accurate Trade Cost Estimation

- Trade Analyzer




The Pitch

SIF

e

Equities/ETFs Fixed Income

————
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The Pitch

SIF

Equities/ETFs ‘ ‘ Fixed Income ‘ Quantitative Strategies
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Questions?

LinkedIn
Let’s Connect!




Sources

- https://www.investopedia.com/terms/p/pairstrade.asp

- https://www.schwab.com/learn/story/using-sentiment-analysis-tools-your-trading
- https://www.investopedia.com/terms/h/high-frequency-trading.asp

- https://www.investopedia.com/terms/m/marketmaker.asp

- https://www.investopedia.com/terms/m/meanreversion.asp

- https://www.investopedia.com/terms/m/momentum_investing.asp

- https://www.investopedia.com/terms/f/factor-investing.asp
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