


Python: why are
the big dealers
making big bets?

QCON NY 2014

Andy Fundinger
Mario Morales




At this point 4 of the top 5
banks not only have Python
projects underway but are

publicly hiring for them.

Why are they doing this? What makes this
language strong enough to not just use it, but to
build new teams around it?

« Extreme flexibility allows for rapid
development and customization

« Batteries included - large standard library, Our v0.1

interface is
extended but
not superseded.

even larger scientific python community
« Good language for both quants and

application developers

he built in libraries
and others have saved
us considerable effort.



ange pending right
from the start.
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There's a new
project!

We're going to build a new Market
Risk platform!

Application Developers and
Quantitative Researchers start talking.

-

Everybody knows a thing or two from their

previous projects, but the details of this
project are still in flux.
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So here's our interface
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This is our entire initial interfacg¢, and not
even a firm interface.

Call it interface v0.1, but this--and the
« flexibTity of Python--can get udall the way
into production.

e ——

-=> dataCollection = get_file("marketl")

=== primt dataCollection.fx['usd eur'].Ratel'05-14-2010']

0.792615

=== prinmt dataCollection.news['IBNM']['5-14-2010']

Brown—IBM agreement will bring high-powered computing to bear on statewide 1issues.

= print dataCollection.fx['usd eur']['High (est)']1['05-14-2010']
0.80231
-== primt dataCollection.fx['usd eur']['Low (est)']['05-14-2010"']
0.78303

777-U7-U/, V.74 , U.7050503U.754/0
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In [85]:

# Dingus Example

from data access import get dummy
print(repr(get dummy("test")))
dummyCollection = get dummy(“marketl")
print(repr(dummyCollection))

print(repr(dummyCollection.
print(repr(dummyCollection.
print(repr(dummyCollection.
print(repr(dummyCollection.
print(repr(dummyCollection.
print(repr(dummyCollection.

<Dingus test env=>
<Dingus marketl env=>
<Dingus marketl env.news>

news) )

news|['IBM']))

news['IBM']['5-14-2010']))

fx.usd eur['High (est)']['2010-05-14']))
fx.usd eur['Low (est)']['2010-05-14']))
fx.usd eur.Rate['2010-05-14']))

<Dingus marketl env.news[IBM]>

<Dingus marketl env.news[IBM][5-14-2010]>

<Dingus marketl env.fx.usd eur[High (est)][2010-85-14]>
<Dingus marketl env.fx.usd eur[Low (est)][2010-085-14]>
<Dingus marketl env.fx.usd eur.Rate[2010-05-14]>
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Time for real data




this point

* sample_data

v I market (/home/andriod/PythonQCON2014/market)
v CFx

usd cad.csv

usd_eur.csv

usd gbp.csv

Usd_Jpy.csv

v O news

1] 1IBM.yaml

» B market1 (/home/andriod/PythonQCON2014/market1)

v B model (/home/andriod/PythonQCON2014/model)

11l ccyConfFig.yaml

v E]sysl 'home/andriod/PythonQCON2014/sys

fmJg pmJd fwJd fwJ

Sel

* You'll not
quandlFXCodes.yaml CVAMIL is

O oo
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Serialization & YAML

 You'll notice that there are some YAML files here

« YAML is not Python specific, just a nice text
serialization format capable of serializing graphs

« However, built into the format, we can serialize
any Python instance, though this may limit
deserialization options




A simple layer to access our data in files

simple_files.py

data and are ed in t fil ystem with a matching dir

ing to this instance
point

# sample_data

* BEImarket (/hc
* CIFx

B usd_cad.csv

B usd_eur.csv

Bl usd_gbp.csv

B usd_jpy.csv

efandriod/F ythonQCLOMN2014/market)

v Bnews
& 1BM.yaml
» Bmarket1 (/home/a 1/Pyt _O
* Bmodel (/home/andriod/PythonQCON2014/model

1l ccyConfig.yaml
* O sys (/heme/andriod/PythonQCOMN2014/sys
1l quandlFXCodes.yarnl

Serialization & YAML

+ You'll notice that there are some YAML files here

+ YAML is not Python specific, just a nice text
serialization format capable of serializing graphs

« However, built into the format, we can serialize
any Python instance, though this may limit
deserialization options



v [Imodel {/home/andriod/PythonQCON
11l ccyConfig.yaml
¥ [ sys (fhome/andriod/PythonQCOl

* You'll notice that there are some YAML files here
11l quandIF¥Codes.yamnl

+ YAML is not Python specific, just a nice text
serialization format capable of serializing graphs

- However, built into the format, we can serialize
any Python instance, though this may limit
deserialization options

.attribute and [ind

caching




Exploratory Data Analysis

Required Libraries

-Numpy

-SciPy

-Pandas .

SciKit-Learn IPIlyl: Notebook  Qconzo14var ('\
-StatsModels \

-Patsy In [92]: from fata IT|‘ajcn:ss import get_file
-Matplotlib inport hapy 55 .

-Ipython ) o .
-quandl oyttt
-Dingus

def make ccy matrix(market, model):
return pd.DataFrame({ccy:curve.Rate for ccy,curve in [(ccy,market.fx[ccy+' usd']) for ccy in model.ccyConfigl})

ccy matrix=make ccy matrix(market, model)

In [93]: ccy matrix.tail()

out[93): aed  |afn all ang |aca |ars aud |awg |bbd |bdt bgn  |bhd  |bif
Date
::_1;'; 0.272375 | 0.017439 [ 0.009838 | 0.556593 | 0.010238 | 0.124287 | 0.935728 | 0.560754 | 0.500429 | 0.012864 | 0.700729 | 2.65412 | 0.000636
::_1:1' 0.272375|0.017439 [0.009838 | 0.556593 | 0.010238 | 0.124038 | 0.930881 | 0.560754 | 0.500246 | 0.012864 | 0.700741 | 2.65292 | 0.000636
gﬁ 0.272375 | 0.017439 | 0.009838 | 0.556593 | 0.010238 | 0.124063 | 0.925006 | 0.560754 | 0.499910 | 0.012864 | 0.700100| 2.65292 | 0.000636| I [34]:  Ecy_matrix[*jpy'1.plot()
Out[34]: =matplotlib.axes.AxesSubplot at exb5312acs
::_1:; 0.272375 | 0.017439 | 0.009838 | 0.556593 | 0.010238 | 0.124063 | 0.923839 | 0.559834 | 0.500046 | 0.012864 | 0.699248 | 2.65292 | 0.000636 2014 : : :
2014- 0013
0526 | 0-272375 0.017439| 0.009736 0.556593  0.010238  0.124063 | 0.923627  0.560754 [ 0.500327 | 0.012864  0.697697 | 2.65208 | 0.000636 o

0011

5 rows x 148 columns

0010

0.009

0.008

0007

0006

— - -
1995 non 005 2010




andas 0.14.0 documentation »

Pandas Library Structures 665
Input/Output tools: loading tabular data frg a . delimited, | 2003),
and saving and loading pandas objects fro and efﬁcu HDF5

format.
Memory-efficent “sparse” V Re standard d &tures for storing data

that is mostly missi onstanl (S
Moving wind % rolling mean, 3 rd devlatlon_ etc.)
ﬁes ata glale Q

sions Name Description

1D labeled homogeneously-typed array
' ngex containing datetimes
labeled, size-mutable tabular structure with

g@ially heterogeneously-typed columns
eneral 3D labeled, also size-mutable array




In [25]:

In [26]:

Out[26]:

corr

Predictions by model

corr=ccy matrix.corr()

aed

afn

ars

aud

bbd

bt

bihd

bif

1.000000

-0.387602

-0.215562

0.318342

0.150919

0.345806

-0.4296843

0.2048682

-0.036890

0.421365

-0.294120

0.061025

0.296765

afn

-0.387602

1.000000

0.850153

-0.656482

-0.366002

-0.880705

0.730158

-0.116045

0.191257

-0.870072

0.844934

0.124149

-0. 748667

all

-0.215562

0.850153

1.000000

-0.493636

-0.391092

-0.726466

0.660349

-0.001542

0.059841

-0.695829

0.753363

0.164095

-0.607221

0.318342

-0.658482

-0.493636

1.000000

-0.064658

0.713985

-0.389470

-0.009043

-0.568945

0.827816

-0.782344

-0.048932

0.8B0GES

0.150919

-0.386002

-0.391092

-0.064658

1.000000

0381747

-0 487989

0.197351

0.212811

0.183662

-0.108598

-0.041409

-0.093057

%8 |8

0245806

-0.420843

-0.830708

0.730158

-0. 726466

0.660349

0.713985

-0.389470

0.391747

-0.487989

1.000000

-0.605686

-0.605686

1.000000

0.082545

-0.289410

-0.288172

-0.033362

0.885343

-0.660589

-0.882117

0.519028

-0.092293

0.094448

0.829553

-0.321689

awg

0.204882

-0.116045

-0.001542

-0.009043

0.187351

0.082945

-0.289410

1.000000

0.124027

0.098301

-0.022411

0.008140

-0.041812

bbd

-0.038890

0.191257

0.059841

-0.568945

0212811

-0.289172

-0.033362

0.124027

1.000000

-0.340147

0308121

0.074803

-0.499183

bd

-

0.421365

-0.870072

-0.625829

0.Bz27816

0.183662

0.285343

-0.660589

0.098201

-0.340147

1.000000

-0.808591

-0.109724

0211894

bgn

-0.284120

0.844934

0.753363

-0.782344

-0.108598

-0.882117

0.519028

-0.022411

0.308121

-0.906591

1.000000

0.108716

-0.921780

bhd

0.061025

0.124149

0.164095

-0.048932

-0.041409

-0.082293

0.084445

0.009140

0.074803

-0.108724

0.108716

1.000000

-0.085641

bif

0.296765

-0.748667

-0.607221

0.880685

-0.093057

0.829553

-0.321683

-0.041812

-0.459189

0911834

-0.521780

-0.085641

1.000000

Rolling R*2

40

asr

30

20+

15

10

0s

1995

2000

2005

Date

2010

In [36]:

Out[36]:

from statsmodels.formula.api import ols
1ml = ols('jpy-aed', ccy matrix).fit()

Iml.summary()

OLS Regression Results

Dep. Variable: iy R-squared: 0.263
Model: oLs Adj. R-squared: |0.263
Method: Least Squares F-statistic: 1825.
Date: Wed, 28 May 2014 | Prob (F-statistic): | 0.00
Time: 04:33:35 Log-Likelihood: |26976.
No. Observations: | 5115 AlC: -5.395e+04
Df Residuals: 5113 BIC: -5.393e+04
Df Model: 1

coef std err|t P>|t] |[95.0% Conf. Int.]
Intercept | 4.3032 |0.101 |42.816 |0.000|4.106 4.500
aed -15.7668 [0.369 |(-42.721(0.000|-16.490-15.043
Omnibus: 2582.831 | Durbin-Watson: |0.082
Prob(Omnibus): | 0.000 Jarque-Bera (JB): | 69611.799
Skew: 1.855 Prob(JB): 0.00
Kurtosis: 20.668 |Cond. No. 2.29e+04




nit 1,_]Uc”_: me, autht e):
"""Uses the Quandl service to get live data

:type quandl_name: str - an asset name assigned by Quandl
:type authtoken: builtins.NoneType - Quandl auth token if available

Red

f.quandl _name, authto




Stress/Shock

The we need to build a
stress framework

Just as a test, lets consider
an alien landing

On the plus side they're
friendly



Tweaking data

point tweak(collection, curve, date, operation. amount):
path = [x X re.split("[\.[\]]", curve) %]
collection = deepcopy(collection)
curr = collection

element PERE

curr = curr[element]
curr[date]l] = operation(curr[datel, amount)

collection

step tweak(collection, curve, start date, end date, operation, amount):
path = [x X re.split("[\.[\]]", curve) %]
collection = deepcopy(collection)
curr = collection

element path:

curr = currf[element]

curr[start date:end date] = curr[start date:end date].apply(operation, args=(amount,))

collection




0014

0013

0.012

0011

0.010

0.009

0.008

0.007

08 - - 0.006

1995 2000 2005 2010
Date

from stress import step tweak
from operator import add, mul

steptweakedCollection = step_tweak(market, 'fx.usd eur.Rate', '2012-10-31°,

sing stres
functions

'2014-82-15', mul, 1.5)

13 T T

12

11

10

09

08

07

06

T T

1995 2000

.
2005 2010

Predictior

under stre
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95 2000 N 2005 2010 : Pred iCtions

under stress

X=np.asarray(steptweakedCollection. fx.usd eur.Rate['2087-10-31":'2012-10-30"])[:, np.newaxis]
Y=np.asarray (steptweakedCollection. fx.usd_jpy.Rate[*2087-10-31":'2012-10-30"])

lr=LinearRegression()
1r.fit(X,Y)

# Testing Data
test X=np.asarray(steptweakedCollection.fx.usd eur.Rate['2012-10-31':'2014-82-15"]1)[:, np.newaxis]
test _Y=np.asarray(steptweakedCollection.fx.usd_jpy.Rate['2012-10-31':'2014-082-15"])

# Plot Prediction
pred = lr.predict(test X)

plt.scatter(X, Y, color='blue')

plt.scatter(test X, pred, color='red')

plt.plot(test X, lr.predict(test X), color='black’,linewidth=1)
plt.xlabel{ 'eur’)

plt.ylabel("jpy")

plt.title('Scatterplot jpy~eur and prediction under stress (red)')
plt.grid(True)

plt.xticks(())

plt.yticks(())

plt.show()

Scatterplot Jpy—~eur and prediction under stress (red)




“1: P Predictions
under stress

X=np.asarray(steptweakedCollection.fx.usd eur.Rate['2007-10-31"':'2012-10-30'])[:, np.newaxis]
Y=np.asarray(steptweakedCollection.fx.usd jpy.Rate['2007-16-31"':'2012-10-30"'])

lr=LinearRegression()
lr.fit(X,Y)

# Testing Data
test X=np.asarray(steptweakedCollection.fx.usd eur.Rate['2012-10-31':'2014-02-15"'])[:, np.newaxis]
test Y=np.asarray(steptweakedCollection.fx.usd jpy.Rate['2012-10-31':'2014-02-15"])

# Plot Prediction
pred = lr.predict(test X)

plt.scatter(X, Y, color='blue')

plt.scatter(test X, pred, color='red')

plt.plot(test X, lr.predict(test X), color='black',linewidth=1)
plt.xlabel('eur")

plt.ylabel('jpy")

plt.title('Scatterplot jpy~eur and prediction under stress (red)')
plt.grid(True)

plt.xticks(())

plt.yticks(())

plt.show()
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# Testing Data
test X=np.asarray(steptweakedCollection.fx.usd eur.Rate['2012-10-31':'2014-02-15"'])[:, np.newaxis]
test Y=np.asarray(steptweakedCollection.fx.usd jpy.Rate['2012-10-31':'2014-02-15"'])

# Plot Prediction
pred = lr.predict(test X)

plt.scatter(X, Y, color='blue’)

plt.scatter(test X, pred, color='red')

plt.plot(test X, lr.predict(test X), color='black’',linewidth=1)
plt.xlabel('eur")

plt.ylabel('jpy')

plt.title('Scatterplot jpy~eur and prediction under stress (red)')
plt.grid(True)

plt.xticks(())

plt.yticks(())

plt.show()

Scatterplot jJpy~eur and prediction under stress (red)




Future Directions

- Extending the stress analysis outside to « Match with the full regulatory
understand different market conditions requirements

- Converting performance sensitive code to C  * Backtesting/Model review

- Adding tests and limiting flexibility to what  « Simulation based modeling

we actually need going forward  Apply model to pricing portfolio



- - - J

uild new teams around it?

« Extreme flexibility allows for rapid
development and customization

- Batteries included - large standard library, Our v0.1
interface is
extended but
not superseded.

even larger scientific python community

» Good language for both quants and

application developers
he built in libraries

and others have saved
us considerable effort.

The language has supported statistical
modeling and development of enterprise features.



Links

- Code: https://github.com/riskfocus/PythonQCON2014
» Prezi: http://prezi.com/fvdmyfkudohp/?

utm_campaign=share&utm_medium=copy&rc=ex0Oshare

» Andy Fundinger: Andy.Fundinger@riskfocus.com
« Mario Morales: emetricz@gmail.com



