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BN C\windows\system32icmd.exe - python
Microsoft Windows [Uersion 6.1.76811]

Copyright <c) 2889 Microsoft Corporation.

C:slserssyanyied spythond3

=sPythond3>python

Python 3.3.2 (v3.3.2:dB47928ae3f6, May 16 2013, BB:83:43> [MEC v.168@ 32 hit C(In
tel)] on wind2
Type “help", "copyright", “credits" or "license" for more information.
230

help> topics

Here is a list of available topics.

LS5ERTICH
L55IGNMENT
ATTRIBUTEMETHODS
ATTRIBUTES
AUGMENTEDASSIGNMENT
BASICMETHODS
BINARY

BITWISE

BOOLEAN
CALLARLEMETHCDS
CRLLS

CLASSES
CODECBJECTIS
COMPARISCN
COMPLEX
CONDITICHAL
CONTEXTMRNAGERS
CONVERSICNS
DEBUGGING

help>

DELETICN
DICTICHNARIES
DICTIOHMARYLITERRLS
DYNAMICFEATURES
ELLIPSIS
EXCEFTICNS
EXECUTION
EXPRESSICHNS

FILES

FREMECBJECTS
FRRMES
FUNCTICHNS
IDENTIFIERS
IMPORTING
INTEGER
LISTLITERALS
LISTS

LITERALS
LOCPING
MAPPINGMETHODS
MAPPINGS
METHODS
MODULES
HNAMESPACES
NCONE
NUMBERMETHCDS
NUMBERS
CBJECTS
CPERATCRS
PACEAGES

POWER
PRECEDENCE
PRIVATENARMES
RETURNING
SCOPING
SEQUENCEMETHCDS

All rights reserved.

Enter any topic name to get more help.

SEQUENCES
SHIFTING

SLICINGS
SPECIALATTRIBUTES
SPECIALIDENTIFIERS
SPECIALMETHODS
STRINGMETHODS
STRINGS
SUBSCRIPIS
TRACEBACKS
TRUTHVALUE
TUPLELITERALS
TUPLES
TYPECBJECTS

TYPES

THARY

UHICCDE
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#, Python » 3.3.2 Documentation »

modules | index

Python v3.3.2 documentation

Welcome! This is the documentation for Python 3.3.2, last updated May 15, 2013

Parts of the documentation:

What's new in Python 3.3?

or all "What's new” documents since 2.0

Tutorial
start here

Library Reference
keep this under your pillow

Language Reference
describes syntax and language elements

Extending and Embedding

tutorial for C/C++ programmers

Python/C API

reference for G/C++ programmers

Installing Python Modules

information for installers & sys-admins

Distributing Python Modules

Chapter 3, Using Python as a Financial Calculator

m £inl0l import *

{(fv, =, n)

Objective: estimate

present value




Chapter 4, 13 Lines of Python to Price a Call Option

f< | =NORMDIST(0,0,1,1) Fe | =NORMDIST(-2.3229,0,1,1)  J~ | =NORMDIST(1.647,0,1,1)
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Chapter 5, Introduction to Modules

>»> div{_builtins__>
[*ArithmeticError’ . ’AssertionError’, ‘AttributeError’'. ‘BaseException’, ‘'Buffer
Error’ . 'BytesWarning’. ’'DeprecationWarning’. *‘'EOFError’. ’'Ellipsis’. ‘Environme
ntError’,. *Exception’,. ’*False’,. 'FloatingPointError’. ’Futurelarning’. ’Generato
rExit’ . 'I[0Error’ . 'ImportError’, *ImportWarning’, ‘IndentationError’,. *'IndexEprp
or’ . ‘HeyError', ‘KevhoardInterrupt’. ‘LookupError’. ’'MemoryError’. ‘MNameError’.
*Mone’ . 'HotImplemented’ . *HotImplementedErvor’. *05Errvor’. ‘OuerflowErrvor’. *P
endingDeprecationlarning’ . ‘ReferenceError’' . ‘RuntimeError’,. ‘Runtimellarning’,. *
StandardError’. ‘Stoplteration’. 'SyntaxError’. *Suyntaxblarning’. ‘SystemError’ .
*EystemExit’ . ‘TabError’'. 'True’. ‘TypeError’. ‘UnboundLocalError’. ‘UnicodeDeco
‘UnicodeEncodeError’, ’UnicodeError’, ’'UnicodeTranslateError’, ’Unicod
*UserWarning’ . ‘ValueError’ . ‘Warning’, ‘WindowsError', *ZeroDivision
s '_debug_ ", '_doc_ ', '_dmport_ ", ‘_name_ ', °'_ package_ ', ‘4
Yany’ ., "apply’,. ‘hasestring’,. *hin’, ’‘hool’,. ‘buffer’. ’hytearray’.
» 'callable’, ‘chr’, ‘classmethod’,. ‘cmp’, ‘coerce’,. ‘compile’,. ’'complex’
‘copyright’ . ‘credits’ . ‘delattr’. ‘dict’. ‘dir’. ‘divmod’. ‘enumerate’. ’eval]
', 'execfile',. ‘exit’, ‘file’. 'filter’, ‘float’. ‘format’, ’'fro=zenset’,
¥ . ‘globals’, 'hasattr’, "hash’, ‘"help’, 'hex’, *id',. ‘dinput’,. ’'int’.,
*izinstance’. ‘issubclass’,. ‘iter’,. 'len’'. ‘licenze *list’,. 'locals’.
‘map’ . ‘max’. ‘memoryview’,. ‘min’. ‘next’, ‘object’, ‘oct’. ‘open’.
» 'print’,. ‘property’,. ‘quit’, ’range’,. ’'raw_input’, ’‘reduce’, ’'vreload’.
‘reversed’ . 'wound’, ‘szet’,. ’‘setattr’. ‘slice’, ‘zorted’, ‘staticmethod’.
‘sum’, ‘super’. ‘tuple’. ‘type’,. 'unichr’', ‘unicode’. ‘vars’,. ‘xrange’.

>3 .

m

1
>

2> import sys as s

>>> s.builtin_module_names

¢*__builtin_ ', '_main__ ', ‘_ast',. ‘_hiszect’. '_codecs’', ‘_codecs_cn’,

| hk',. ' _codecs_izo2822’, ' _codecs_Jp'. ’'_codecs_kr',. *_codecs_tuw', ' _

‘. '_esue', ‘_functools', *_heapqg’,. ‘_hotshot’, ‘_io’, ’_json’, ‘_locale’.
of’, ' _nd%'. ’'_multibytecodec’, ’'_random’. *_sha’. '_sha2%6’',. ’'_shabl2’,

! _struct’!, ‘_subprocess’ . ' _symtahle’. ' _warnings’,. '_weakref’, '_winreg’ .
ay’ . ‘auwdiocop’. 'hinascii’, ‘cPickle’. ‘cStringl0’. ‘cmath’,. ‘datetime’. ‘errno’
‘exceptions’ . 'future_builtinsz’', ‘gc’,. ' imageop’. ‘dimp’,. 'itertools’ . ‘marshal
‘math’ . ‘mmap’. ‘msucert’. ‘nt',. ‘operator’. ‘parser’, ‘signal’. ‘strop’. ‘sys
‘thread’ . "time’, *xxsubtype’, ‘zipimport’, *=z1ib’>
33>




22 s.modules . keys(>
[*heapy’ . ‘functools’, ’‘pyreadline.console.ansi’, ‘ctypes_os’, “sysconfig’,. ’log
ging.os’,. ‘ctypes._endian’',. "encodings.encodings’, "pyreadline.modes.bhasenode”’ .
'logging.stat’,. 'logging.weakref’,. "imp’. ‘collections’. 'logging_thread’. * logg
ing.socket’, ‘pyreadline.pydk_compat’, ‘zipimport’,. ‘string’,. 'encodings.utf_8',
*pyreadline.lineeditor.lineohj’,. ’'logging.logging’,. ’'pyreadline.rlmain’, "signal
1. 'logging.handlers’,. ‘threading’,. 'pyreadline_keysymz.common’, ‘ctypes._.uwintyp
es’,. 'pyreadline.console.console’, *‘c8tringl0’, ’logging.threading’, 'locale’. *
pyreadline . logger’ . 'pyreadline.lineeditor.wordmatcher’ . 'atexit’, 'pyreadline.u
nicode_helper’,. ’'encodings’,. *logging.traceback’. ‘pyreadline.conszole’, ‘abc’. '
ctypes.util’ . "pyreadline.modes.notemacs’,. ‘re’. ‘pyreadline.keysyms.keysyms’,.

ntpath’,. 'pyreadline.lineeditor’,
i ‘UserDict’ .

*math’ .,

=.struct’, ‘codecs’.

future__ ", ’'_collections’, *_sre’, "pyreadline.lineeditor. history’,. '__builtin
» "logging.errno’ . ‘operator’,. ‘logging.re’, ‘ctypes._ctypes’, ' _heapg’. "ctype
ys’,. ‘encodings.cp43?’. ‘errno’,. '_socket’, i

> helpid

llelcome to Python 2.7t

' _ctypes’,
flogging.sys®, ‘struct’.
'socket’, ‘thread’,. *‘Stringl0’, ’'traceback’.

‘pyreadline . keysyms .winconstants’ .
‘fnmatch’ .,

This is the online help utility.

‘pyreadline’ ,
' _locale”’ .,
fitertools’, 'os’.

‘ctypes’ |
! _functools’,
*weakref’ .,

*logging.struct’ .

I[f thiz iz your first time using Python. you should definitely check out
the tutorial on the Internet at http:-sdocs.python.org-2. 7 tutorial-.

Enter the name of any module. keyword. or topic to get help on writing

Python programs and using Python modules.

return to the interpreter. just type "guit".

To get a list of available modules.

keywords,. or topics,

To guit this help utility and

type “"modules®.

"keywords". or "topics". Each module also comes with a one—line summary
of what it does; to list the modules whose summaries contain a given word
=uch as “spam", type "modules spam'.

ArglmageFlugin
BazeHITPServer
Bastion

Bdf FontFile

Bio
BioSQL
BmpImagePlugin

_psutil mswindows

—pyio
_pytest
_random
_szha
_sha25b6
_shabl12

Buf rStublmagePlugin _socket

CGIHTTIPServer
SELTTEES

Conf igParser
ContainerIO
Cookie

Crypto
CurlmageFlugin

Eps ImageFlugin
ExifTags
FileDialo

_=sglite3
_spre

_ssl
_strptime
_struct
_subprocess
_symtahbhle
_aystem_path
_testcapi
_threading_local
_tkinter
_warnings
_uweakref
_uweakrefzset

itertools
itsdangerous
Jinja2

Json

keyring

ke yuord

kiva
launcher
libh2to3
linecache
11lpython
1lvm
1lum_array
1lvm_chuilder
1lummath
1lumpy
locale
logging

1xml

sklearn
amtpd
smtplih
sndhdwr
socket
sphinx
spyderlib
spyderplugins
zsglalchemy
sqglitel

sre
sre_conpile
sre_constants
Sre_parse
sspi
sspicon
stat
statsmodels
statufs
storemagic
strin

‘encodings .
‘ctype
*logging”

'sre_constants’




_license htmllih setuptools xmllih
_locale httplib sgmllib xmlrpclib
_lsprof idlelih sha xxsubht ype
| markerlib ihooks zhe lve vaml

_mdS imageop shlex zipfile
 msi imaplib shutil Zipimport
_multibytecodec imghde signal zlih
 multiprocessing imp zite Emg

_nsis importlih six

| osX_support imputil skimage

Enter any module name to get more help. Or. type "modules spam” to search
for modules whose descriptions contain the word “spam'.

he 1p >

help> modules matplotlih
Here iz a list of matching modules. Enter any module name to get more help.

IPython.core.magics.pylah — Implementation of magic functions for matplotlibspyl
ab support.
IPython.core.pylabhtools — Pylabh (matplotlib) support utilities.
bhokeh.plotting — Command-line driven plotting functions. a la Matplotlib ~ HMatl
abh ~ etc.
matplotlib — This iz an obhject—oriented plotting library.
matplotlib. _cm — Mothing here but dictionaries for generating LinearfSegmentedCol
ormaps .
matplotlib. _cntr
matplotlib._delaunay
ih._image
matplotlib._mathtext_data — font data tahbhles for truetype and afm computer modew|
n fonts
matplotlib._path
matplotlib._png
matplotlib._pylab_helpers — Manage figures for pyplot interface.
matplotlib._tri
matplntlih._yindnying
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74 Python 3.3.2 Shell

Edit Shell Debug Options

_________________ "
Mew Window  Ctrl+M
Open... Ctrl+ 0
Recent Files »
Open Module... Alt+M
Class Browser  ARlt+C

Path Browser

7% Path Browser

.

Enterprise architecture for quantitative analysis in finance.

Chapter 6, Introduction to NumPy and SciPy



'sp}-thcn.exe-Shcrtcut o || B &

Python 2.7.5 iAnaconda 1.7.@ (32-hit>! <{default, Jul 1 2@13, 12:41:55)> [MSC v.1
LAA 32 hit (Intel)>] on win32

Type “"help", "copyright", “credits" or "license" for more information.

Je | =NPV(0.1,E1:11)
D E F G H |
-100 50 40 20 10 50

[siz1a1]

Jfe | =PMT(0.045/12,30%12,250000)

> dir{np

[*ALLOW_THREADS' . *BUFSIZE'. *‘CLIP’, ‘ComplexMarning’. ‘DataSource’. 'ERR_CALL'
*ERR_DEFAULT’ . *ERR_DEFAULT2*, ‘ERR_IGHORE’. ‘ERR_LOG’. 'ERR_PRINT'. ‘ERR_RAISH
- 'ERR_UARN’ ., °'FLOATING_FOINT_SUPP ' . "FPE_DIUVIDEBYZERO', ’'FPE_INUALID’ .

 OUERFLOW* . *FPE_UNDERFLOW’, *False *, “Inf’. ‘Infinity’. ‘MAXDIMS’. ’MachAr’.

MAN’ . *NINF'. *HZERQ’,. *MaM’. ‘PINF', *‘PZERQ’. *Packageloader’. ‘RAISE’. ’Rankll

rning’ . 'SHIFT_DIVIDEBYZERO'. ‘SHIFT_INUALID'. *SHIFI_OUERFLOW’, *SHIFI_UNDERFL(

W', ‘ScalarType’. *'Tester’, *'True_', "UFUNC_BUFSIZE_DEFAULT® . 'UFUMC_PYUALS_MAMH
‘. 'WRAP*, °__MNUMPY_SETUP_ *, *_all ‘', *_ builtins_ ', *__config_ ', ' _

t__fdile ‘. '_git_weviszion_ ", '_name_ . ‘_ package_‘*_ '__path_ ‘.,
jon___*, '_dimport_tools’', '_mat’,. 'abs’, ‘absolute’. ‘add’, 'add_docstring’.

—_r

»2»> x[280:2101
arravy([’equal’ . "errstate’, 'exp’,. 'exp2’. ’expand_dims’. ‘expml’ .
‘extract’, ‘eye’,. ’fabs’. 'fastCopyAndIranspose’].
dtype='{822'>
»2»> x[288:2561
arrayC[‘equal’, ‘errstate’,. ‘exp’, ‘exp2’,. ‘expand_dims’,
‘extract', ‘eye’,. ‘fabs’, ‘fastCopyAndIranspose’ .
'fill_diagonal’, ‘find_common_type’, *‘finfo’, *fix'.
‘flatnonzero’, ‘flexible’, *‘fliply’, *flipud’, *float’, ‘floatle’.
*float3d2', *'float6ed4’, ‘fleoat_',. *'floating’, *floor’,. *'floor_divide’ .
fmax’, 'fmin’, ‘fmod’, ‘format_parser’ . ‘frexp’, ‘frombuffer’.
‘fromfile’ . 'fromfunction’, ‘fromiter’. ‘frompyfunc’,. ‘fromregex’ .
fromstring’, ‘fu’, ‘generic’, ‘genfromtxt’, ‘get_array_uwrap’.
‘get_include’ . ‘get_numarray_include’ . ‘get_printoptions’,
‘gethuffer’ ., ‘getbufsize’, ‘geterr’],
dtype=' 1822'>

22




2> divtsp)
[*ALLOW_THREADS’ . *BUFSIZE’, *CLIP’', ‘ComplexMWarning’, ‘DataSource’, *ERR_CALL’.
*ERR_DEFAULT* ., °ERR_DEFAULT2’, °*ERR_IGMORE’, *ERR_LOG’, ’*ERR_PRINT’,. ’'ERR_RAIZE
' . "ERR_MARN"' . 'FLOHTING_POINT_SUPPORT’ *FPE DIUIDEBTZERO’, *FPE_INVALID' . *FPE
__OUERFLOYW’ . ’ FPE_UNDERFLOW’, ‘False_ ‘In £f', *Infinity’, *MAXDIMS’, ‘MachAr’.
NAN® . J'NII'IF" *NZERO’ . ’NaN' 'PINF?, ’PZERO’ ‘PackageLoader’ .
rning’ . *SHIFT DIUIDEB?ZERO' 'SHIFT_INUHLID‘ *SHIFT OUERFLOH'
L', ‘ScalarType’, "Testepr’. ’True_f. 'UFUNC_BUFSIZE_DEFHULT’ 'UFUNC PTUHLS _MNAME|
*WRAP*', SCIP?_SETUP _all__ ‘__hu11t1n° . cnnflg __doc__*
. ’__flle fe ' _name___ ", numpy uerﬂlnn__f. '__package_ __path ' uewp
zion__ ', 'absolute’ ahsnlute 1mpnrt' Yadd’ . add duc*trlng *add neuduc', ta
dd_neuduc_ufunc add _newdocs’. "alen’. ‘all’, *"allclose’ alltrue‘, *alterdot
', Tamax' . ’amin’, tangle’, Tany’, 'append', 'apply_alnng_axis', apply_over_axe
=’ ., 'arange’. 'arccos’,. 'arccosh’,. 'arcsin’,. ’'arcsinh’. ‘arctan’. ‘arctanZ’,. 'anr|
ctanh’ . fargmax’, 'argmin’, fargsort’, 'arguhere’. ‘around’. ‘array’. ’'arraylstwy
ing’,. ‘array_equal’. ‘array_equiv’,. ‘array_repr’,. ’'array_split’. 'array_ste’,. ‘a

>>> import numpy as np
>>> helpinp.std>
Help on function std in module numpy.core.fromnumeric:

stdfa, axis=Mone. dtype=Mone. out=Mone. ddof=8. keepdlmo—Faloe)
Compute the standard deviation along the specified awis.

Returns the standard deviation, a measure of the spread of a distribution.
of the array elements. The standard deviation is computed for the
flattened array by default, otherwise over the specified axis.

Farameters

array_like
Calculate the standard deviation of these values.
axis : dint,. optional
Axis along which the standard deviation is computed. The default is
to compute the standard deviation of the flattened array.

e python.exe - Shortcut c
Help on package numpy:

c:wanacondaslibssite—packagessnumpy~__init___.py

DESCRIPIION
MNumPy

Provides
1. An array obhject of arbitrary homogeneous items
2. Fast mathematical operations over arrays
3. Linear Algebra. Fourier Transforms. Random Mumber Generation

Ho ion

Ducumentatlun is auallahle in two forms: docstrings provided
ulth the code,. and a loose °tand1ng reference guide,. available from
*the MumPy homepage <http: uwww.scipy.opgl>’_.

We recommend exploring the docstrings using
—— More ——




>»> from scipy import stats
>»> divdstats)
[*Tester’, *_all_ ', *_ builtins__ *. f_file_ ', '_name__ ', '_ pack
age__ ", *_path__", *_hinned_statistic’, ' _ . "_support’, ‘_tukeylamhda_stat
', 'absolute_import’,. ‘alpha’, ‘anderson’. ‘anglit’',. ‘ansari’. ‘arcsine’. ’‘hart
lett’, 'bhaves_muvs’, ‘bernoulli’, 'heta’,. 'hetai’. ‘betaprime’, "hinned_statistic
'+ 'hinned_statistic_2d’,. ‘bhinned_statistic_dd’'. ‘binom’. ‘hinom_test’,. ‘holtzmal
nn',. "boxcox’,. 'hoxcox_11f', 'bhoxcox_normmax’. ‘boxcox_normplot’. ‘bradford’.
urr’', ‘callable’, 'cauchy’,. ‘chi’,. *‘chi2’, ‘chiZ_contingency’', ‘chisqgprob’ .
Y. 'circmean’ . ‘circstd’ . ‘circvar’,. ‘cmedian’. ‘contingency’ . i
‘describe’ . ‘dgamma’, ‘distributions’, ‘diviszion’,. "dlaplace’.,
‘entropy’ . ‘erlang’', ‘expon’,. ‘exponpow’. 'exponweib’. ‘f', 'f_oneway’.
*f value_multivariate’. 'f value wilks lambda’,. ‘fastsort’', ‘fatiguelife
*find_repeats”’,. ‘'fisher_exact', ‘fisk’, ‘fligner’, ‘foldcauchy’, ‘foldnorm’.
‘frechet_1',. ‘frechet_»’', 'friedmanchisquare’. ‘futil’, 'gamma’.
'gaussian_kde’ . 'genexpon’,. ‘genextreme’, ‘gengamma’, ‘genhalflogistic’ .
‘genlogistic’ . ‘genpareto’. ‘geom’. ‘gilbrat’,. ‘glm’. ‘gmean’. ‘gompertz’.
hel_1°, ‘gumbel_»*, *halfcauchy’, 'halflogistic’, *halfnorm’, *histogram’,

1.0
\‘\ - = data
M —_— limnear
b, - -
Lo %, cubic
Y
| \'\\ |
oO.a \ i
-
o2 | T s
\k_\ —
—-—
T

~— ]




Beta distribution over "“[B, 11°°.
binomial Binomial distribution.
chisquare tmath: "~chi®*2® distribution.
exponential Exponential distribution.

F <Fisher—8nedecor? distribution.
qamma Gamma distribution.
geometric Geometric distribution.
gumbe 1 Gumbel distribution.
hypergeometric Hypergeometric distribution.
laplace Laplace distribution.
logistic Logi=stic distribution.
lognormal Log—normal distribution.
logseries Logarithmic series distribution.
negative_bhinomial Megative bhinomial distribution.
noncentral_chisguare Hon—central chi—square distribution.
noncentral_f Mon—central F distribution.
normal Mormal ~ Gaussian distribution.
pareto Pareto distribution.
poisson Poisson distribution.
power Power distribution.
rayleigh Rayleigh distribution.
triangular Triangular distribution.
uniform Uniform distribution.
vonmises Uon Mises circular distribution.
wald Wald <inversze Gaussian? distribution.
weibull Weibull distribution.

Zipf's distribution over ranked data.

Chapter 7, Visual Finance via Matplotlib

B C\windows\system32\cmd.exe

Microsoft Windows [Uersion 6.1.776811
Copyright <c>» 2007 Microsoft Corporation. All rights reserved.

C:xlsersspanyicd~Python2?
C:~Python2?>




C:sPython27>pypm install matplotlih
Get: [pypm—be.activestate.com] :repository-index:
Get: [pypm—free.activestate.com] :repository—index:
autozync: synced 2 repositories
Eipﬁqding "«APPDATAX~Python“Scripts" in user’'s ¥PATHx; please launch a new Commal
nd Window
following packages will he installed into “<APPDATA:xNPython' (2.75:
.mklruntime-1.3 numpy—1.7.1 matplotlib-1.1.1
[pypm—free.activestate.com] as.mklruntime 1.3
[pypmn—free.activestate.com] matplotlibh 1.1.1
[pypm—free.activestate.com] numpy 1.7.1
Insztalling as.mklruntime—1.3

C:sPython27>pypm install scipy

autosync: nothing new to sync

The following packages will be installed into "<APPDATAx“Python' (2.7)>:
scipy-#8.18.1

Get: [pypm—free.activestate.com] scipy B.18.1

down loadin L > 1 42 ?.4MB-17.7MB (9=; 135 left)

ActiveState ActivePython 2.7 (32-bit)
j’ ActivePython Documentation
IDLE (Python GUI)

™ Python Interactive Shell

BX Python Package Manager (PyPM)
1SJ Uninstall ActivePython
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FINANCE
Recent %) g
AAPL +0.51%
DELL 0.00%
1B +0.19%
IBM.L 0.00%
WIMT -0.97%
AGSPC -0.43%
Dl -0.43%
R 0.51%

ANSEI
ADJI
AGSPC
AXIC
AWK
AIKSE

T ANDX

AN225
ATNK

| AHS|

CMX NIFTY

Dow Jones Industrial Average
S&P 500

NASDAQ Composite
VOLATILITY S&P 500

Composite Index

MNASDAQ-100

Mikkei 225

CBOE Interest Rate 10-Year T-No
HAMNG SENG INDEX

ROE=0.22

Index-MNSE
Index-DJI
Index-SMP
Index-MNIM
Index-Chicago Board.
Index-Jakarta
Index-MIM
Index-0Osaka Stock Ex.
Index-Chicago Board.
Index-Hong Kong



Chapter 8, Statistical Analysis of Time Series

Anaconda (32-bit)

EX Anaconda Command Prompt
EBrowse &naconda Installation Direct

IP IPython (Py 2.7) Motebook

IP IPython (Py 2.7) QTConsole

IP IPython (Py 2.7)

@' Launcher

# Reset Spyder Settings

& Spyder

&% Walkari (in the cloud)

BN Cwindows\system32\cmd. exe

Microsoft Windows [Uersion 6.1.76611
Copyright <c> 2009 Microsoft Corporation. All rights reserved.

C:sUszerssyanyrcd-tenp

C:stempitype test@l.py
=108

print x

Eé\temp)pythun test@l.py

Cistemp




& Spyder (Python 2.7) ===

File Edit Search Source Run Debug Interpreters Tools  View

EHk PR S bl 38 E B A& € 5 eronsoes - b 2 4

Editor - C:\Userslyany\.spyder2\, temp.py B X Object inspector g x
| [® temppy B [ souree Bl -8B =
1
3 e ‘ No documentation available |
3 Spyder Editor
4
5 This temporary script file is located here:
6 C:\Users\yany\.spyder2\.temp.py
g m
8
9
Ohbject inspector | Variable explorer | File explorer |
Console 8 x
3| pythen 1 B 00:01:36 5] gk
Python 2.7.5 |&naconda 1.8.8 (32-bit)| (default, Jul 1 2813, 12:41:55) [MSC v
.158@ 32 bit (Intel)] on win32
Type "help”, “copyright”, "credits” or "license” for more information.
Imported NumPy 1.7.1, SciPy @.13.@, Matplotlib 1.3.1
Type "scientific” for more details.
333
] m ] » Console ‘ History log | IPython console |
Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 8 Column: 1 Memory: 41 &
L3 r r . - L L3 v . r 3
»»» runfile('C:/temp/test@l.py', wdir=r'C:/temp")
18
ey
x> p[@:3]

rec.array([ (datetime.date(2813, 1, 2), 2813, 1, 2, 734878.@, 18.146@67415738335, 1@.5, 18.5196
62921348315, 10@.126484494332824, 26421780.8, 10.5),

(datetime.date(2813, 1, 3), 2013, 1, 3, 734871.8, 1@.435557585837295, 1@8.75, 11.13322669
le42e47, 10.4860786lec@3201, 381313e0.8, 18.75),

(datetime.date(2013, 1, 4), 2013, 1, 4, 734872.8, 10.748692798541476, 10.78, 1@.37526800
3646387, 1@.822771194165987, 187@6486.0, 10.73)],

dtype=[('date’, '0"), ('year', '<i2'), ('month’, 'i1"), ('day’, "i1'), ('d', '«f8"), (‘op
en', '<«f8'), ('close’, '<f8'), ('high", "<f8"), ('low', "<f8"), ('wolume', '<f8'), ('aclose’, '
<f8')])
g

A B C
1| 1/1/2013 0.1 0.3
2 | 1/2/2013 02 04



FEE

>>> yyyymm[@:5]
['2813e1', '2813@1', '281381', '281381', '281381']
-

FEE

»»>» final.head()

IEM adjClose Mkt RF SMB HML RF
28131881 134.37 @.8891 @.8839 -8.8813 a
28131882 182.97 -@.e6le -0.0835 0.0084 a
281318835 181.88 -@.e887 -8.0817 o.8828 a
28131e64 132.12 @.e674 o.0ese o.88le a
28131887 l3@.a5 -8.8895 -8.882c 0.0086 a
x> final.tail()

IBM adjClose Mkt RT SMB HML RF
28131825 174.95 @.8833 -9.8835 0.8e22 a
28131828 175.44 @.0e09 -2.0085 -8.80802 @
28131825 l3e.1s @.8854 -8.881lc -8.8815 @
28131a3a 178.21 -@.886l1 -8.86872 0.8648 2
28131831 177.28 -8.8634 -2.86888 -2.8836 2
i F

»3> print(™ Today, Price High Low, % from low ")
Today, Price High Low, X from low

»»> print(x[@], =x[-1], high, low, round{(x[-1]-low)/(high-low)*1@@,2})
(datetime.date(2814, 2, 28), 185.16999999999999, 211.42, 171.8, 35.88)
R E

({'Roll spread for ', 'IBM', 'is', 1.145)
-

const 2.899831e-83
xl -1.297664e-13
w2 5.837434e-12
dtype: floated

FFF



0OLS Regression Results

Dep. Variable: ¥  R-squared: a.19a
Model: oLs  Adj. R-squared: @.157
Method: Least Squares  F-statistic: 5@.32
Date: Tue, 83 Dec 2813 Prob (F-statistic): 1.88e-11
Time: 13:19:56 Log-Likelihood: 672.76
No. Observations: 216 AIC: -1342,
Df Residuals: 214  BIC: -1335
Df Model: 1
coef std err t P>t [95.8% Conf. Int.]

const -8, Bea9 @.eal -1.237 B.217 -8.882 B.eal
Pl @.7412 @.lad 7.894 & . eaa B8.535 @.947
Omnibus: 282.221  Durbin-Watson: 1.819
Prob({Omnibus}: B.888  Jarque-Bera (JB): 7283.884
Skew: -3.378  Prob{JB): B.ee
Kurtosis: 38.635 Cond. No. 142,

const 2.699831e-83

x1 -1.297664e-13

w2 5.837434e-12

dtype: floated

o

0.0}

— X
— intercept

2000 4000 6000

8000 10000 12000

14000



VaR based on the standard normal distribution

o
=
w

o
o
o

o
w
un

o
w
o

o
N
U

VaR 99% confidencg level

o
N
o

Frequency

o
—
w

-4 -3 -2 -1 0 1 2 3
Z-values

»»>» print("return matrix", ret)
{'return matrix’, matrix{[[ 2.1 , 8.2 ],
[ 8.1 , @.1871],
[-8.82 , ©.25 ],
[ @.012 , ©.828 ],
[ @.06 , ©.262 ],
[ @.14 , @.115 ]]))
»»>» print(weight*covar_*weight.T)
[[ ©.18555915]]

]

Efficient porfolioc (mean-variance) :ticker used

("IBM", "WMT', 'C")

Sharpe ratic for an equal-weighted portfolic

[ 8.33333333 ©.33333333 8.33333333]

@.6346455847838

Optimization terminated successfully.
Current function walue: -8.669782
Iterations: 3@
Function ewvaluations: 58

Optimal weights are

[ @.49713116 @.31847116 ©.19239769)

final Sharpe ratic is

@.669781971388

S



0.030 . | Efflcllent Frorlwtler

-
-

0.025} T 1
- 5 stock are used:
0.020 -7 ['IBM', '"WMT', 'AAPL', 'C", 'MSFT'] |

0.015 L7 Time period: 2001 —--- 2013 |

T
Y
|

0.010
0.005} .

0.000 T~a .

Return of the portfolio

—-0.005 - T~ i

-0.010 Te-a

T
!
1

_0015 1 L L L L 1
0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18

Standard Deviation of the portfolio (Risk)

=xx runfile( "Ci/k/437505_88_49 high_ freg_myll_best.py', wdir=r'C:/k")
AAPL 2814-82-25 @9:30:88 [529.25 529.565 529.83 520.42 633191

AAPL 2014-82-26 89:30:88 [524.8 524.8 523.61 523,61 55953L]

AAPL 2014-82-27 89:38:88 [517.35 517.35 517.14 517.14 957841 ]

AAPL 20814-82-28 89:38:88 [528.97 529.88 528.53 529.838 161326L]

AAPL 2814-83-B3 89:38:88 [523.41 523.47 523.8 523,42 39118L]

R



o Spyder (Python 2.7)

File Edit Search Source Run Debug

Interpreters

Tools  View 7

L E b > ErEr S

Sditor - C:\ttt\untited2.py

& X | [Object inspector

(4 nt_frontier_n_stocks.py [ |

# -*- cod

Created on Fri Feb 14 18:43:20 20814

g: utf-g -*-

(= RN R B SR YR S

Source

-—
EELELEE

Ll'_' untited2.py= [£J |E]B Source |Console + | Object round

rou

Definition : round(number[, ndigits])
Type : Function of __huiltin__ module

round(number[, ndigits]) -> floating point number

| Object inspector | Variable explorer I File explorer |

IC(rlsdE
g 2 python 1 [ |

Python 2.7.5 |&naconda 1.8.8 (32-bit)| (default, Jul

1 281

Type “help™, “copyright™, "credits” or “license” for more i

Imported NumPy 1.7.1, SciPy @.13.8, Matplotlib 1.3.1

Type "scientific" for more details.
x>

_[ Browse a working directory h—“




C:\an\Teaching\Python_for_Finance\programs

File explorer
Previous Mext 4 Parent [i= -
MName = Size Type Date Modified
. matplotlib File Folder 11/9/2013 2:24:16 PM
| _init_.py 51 bytes py File 9/19/2006 1:35:22 PM
|&] 30 _plot.py 293 bytes py File 7/17/2013 5:58:42 PM
|| 4375_06_22_interpolate.py 78 bytes py File 11/9/2013 1:38:37 PM
5| 4375_06_22_scipy_interpolate.py 349 bytes py File 11/9/2013 1:32:07 PM
|| 4375_06_22_scipy_interpolate_not_working.py 351 bytes py File 11/9/2013 1:38:01 PM
5] 4375_07_04_npv_profiel2.py 287 bytes py File 11/9/2013 9:50:45 AM
& 4375_07_05_Yahoo_price.py 295 bytes py File 11/9/2013 11:53:09 AM
5| 4375_07_0&.py 100 bytes py File 11/9/2013 3:22:54 PM
] 4375_07_06_n_vs_port_vol.py 1KEB pyFile 11/11/2013 10:48:48 AM
5| 4375_07_07.py 138 bytes py File 11/9/2013 3:24:36 PM
3] 4375_07_07_savefig.py 76 bytes py File 11/9/2013 3:09:47 PM
H_aagr o e e Y o EE| £ t] B
Object inspector Variable explorer File explorer

ESS

array([ '@eeesl.ss', 'A', "AA', 'AAPL', 'BC', 'BCF', 'C', 'CNC', "COH',
'CPI", 'DELL', 'GE', 'GOLDPRICE', 'GV', 'GWT', 'HI', 'HML', 'HPS',
"Wy', 'IBM', 'ID', 'IL', 'IN', 'INF', 'ING", 'INY', 'IO", 'ISL',
"ITt, '3', "JkKD', 'JKE', 'IPC', 'KB', 'KCC', 'KFT', 'KIE', 'KO',
"WOF', 'LBY', 'LCC', 'LCM', 'LF', 'L@', 'LM", 'M', 'MA', 'MaA’,
‘MD', "MFLY, MM, "MPV', 'MY', "MkKt_Rf', 'NEV', 'NIO', "NP', 'NU',
‘NYF', 'OI', 'OPK', 'PAF', 'PFO', 'PS2', 'PZZA', 'Q', 'RH', 'RLV',
'"Rf', 'Russ3@@eE_D', 'Russ3@eec_x', 's', 'sBR', 'sCD', 'SEF', 'sI',
"SKK', 'sMB", 'sSTC', 'T', 'TA', "TBAC', 'TEN', 'TK', 'TLT", 'TOK',
'TR', 'TZE', 'UHs', 'UIS", 'URZ', 'US_DEBT', 'USs_aDP2@e9dollar’,
"uUs_GDP2813dellar’, 'V', 'WC', 'wa', 'VaI', 'vo', "W', 'Wa',
"WIFL', "WMT', "WR', 'XLI', "XON', "Y', 'YANG', 'Z', '"“AORD',
"~BSESN', '~CCSIY, "~CSE', '"MFCHI', '“FTSE', '"~GSPC', '""GSPTSE’,
"“Hs1', '~IBEX', '~ISEQ', "“IKSE', "MKLSE', "MKSIL, MK,
"ANZS@, 'eOMXt, 'ASTIY, "MSTOXXSBE', "TWII'], dtype=cbject)

x> len(t)

129

e

Chapter 9, The Black-Scholes-Merton Option Model



Call option buyer
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Call option seller/




Put option buyer

Exercise price

Put option seller
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Long one share, short a call

Stock only (long one shage

Exercise price=

Buy a call and buy a put with the same exericse pri
Point 2=53

Point 1=47

' exercise price




Buy a call with T1 and sell a call with T2
where T1<T2

Value of the call {T2) at maturit; P .

Proflit/loss with call 1 onlyd‘ ' -

Calendar spread

Exersise price

Buy 2 calls with x1, x3 and sell 2 calls with x2
®2=(x1+4+x3)/2
x1=50, x2=55, x3=60
cl=10,c2=7, c3=5




Payoff of call

Payoff of put

N

Stock price=%11
Option price=51

Stock price=%10

Stock price=%9
Option price=0



Stock price=%$11.52

Stock price=%10.73

Stock 10 Stock price=%10

Stock price=9. Stock price=8.68

=l VgV
Mote: x=10, r=0.05, deltaT=0.125,p=0.53 5=%11.52

=¥ |
5=%10.?3
c=%0.8

5=%8.68



Stock price=%91.11
Option price=0

Stock price=%67.49
Opftion price=0.93

Stock price=%$20
call =7.43

Stock price=%50
Option price=2

Stock price=%27.44

Stock price=%37.40 - -
Option price=24.56

Option price=14.96

Chapter 10, Python Loops and Implied Volatility

_~Evaluate ™~
“~Condition_—~

[
true

.

Execute false
Statements

( Stop ) pa—



International Business Machines Corporation (IBM)

172.80 40.57(0.33%) Dec 13, 4:01PM EST | After Hours : 172.80 0.00 (0.00%) Dec 13, 7:13PM EST

4 Add to Po

Options

Get Options for: nu

View By Expiration: Dec 13 | Jan 14 | Feb 14 | Apr 14 | Jun 14 | Jul 14 | Jan 15 | Jan 16

Call Options

Strike Symboaol
115.00 IBM131221C00115000
140.00 IBM131221C00140000
150.00 IBM131221C00150000

Expire at close Friday, December 27, 2013

Last Chg Bid
70.40 0.00 56.75
45.00 0.00 .75
29.20 0.00 2215

Put-call ratio

Ask Vol | Open Int
6025 6 6
33.65 3 5 t
23.65 1 1 .

°© o p & p
o o o N A

Put-call ratio

o©
IS
T

0.2}

| ”W-“W”‘ ‘]"F“L

W

0.0 L .
2007 2008

2009 2010 2011
Date

2012 2013



Put-call ratio

1.4 R
i=]
Iy N[
— vr\ -
© |
: \
g 0.6} g
Trend: intercept=1.025, slope=-0.002
0.4 | R
0.2+ R
0.0

Jul 2013 Aug 2013 Sep 2013 Oct 2013 Nov 2013 Dec 2013
Date

Chapter 11, Monte Carlo Simulation and Options




lognormal density distribution
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[1 2 4 1@ 17 20 21 24 31 78]
'DELL', "IN, 'INF', 'IBM', "SKK', 'BC']

['I0', 'A', 'AA’, 'KB',

FEF
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Mean return distribution: number of simulations = 5000
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0.3
Mean return

mean annual=0.3461
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Stock price (number of simulations = 5 )

=
=S

S0=9.15,mu=0.15,sigma=0.2
T=1.0, steps=100 [

= = =
= M w
T

=
(]

stock price

6 | | | |
0 20 40 60 80 100

Total number of steps =100

Number of frequencies

300 ‘ r Hlstoglram of :cermlnall price

T

S0=9.15,mu=0.15,sigma=0.2
250 T=1.0, steps=100 .
Number of terminal prices=1000
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0.28 Simulation for an Efficient Frontier from given 2 stocks
- T T T T T ’
-
-

026l mean = [ 0.14976493 0.27800412] .=~ |
o std =(0.1,0.2) .
S correlation =0.2 PR
£ o024} e® 1
[=] e”
Q. -
% .7
8 0.22} . R
w *
o~
£ 0.20f . |
<= ’
‘s ¢
€ o018} o ]
2 '
2 1

0.16 . R

A )
‘e
0‘1 I I L 1 1 i
0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
Standard Deviation of the 2-Stock Portfolio (Risk)
0.26 Simulation for an Efficient Frontier with diffrent correlations
' mean = [0.15, 0.252] ' ' '
std =(0.1, 0.2) g
0.24 | corr =(0.1, 0.5, 0.8) ™ .

©

N

N
T

Return of the portfolio
o o
= N
o] o

0.16

0.14

=++  corr=0.1
== corr=0.5 |1
= corr=0.8

0.12 0.14 0.16 0.18 0.20 0.22
Standard Deviation of the Portfolio




0.20 Simulation for an Efficient Frontier: 10 stocks
g 015_ ‘---------- |
(] - -
£
o 010} .* - R
-~ *
S S
D 0.05f . B
~ ’
2 '
et ]
G 000 1
= ]
= '
& -0.05F %, |
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_010 L 1 !
0.05 0.10 0.15 0.20 0.25
Standard Deviation of the Portfolio
12.0 Up-and-out and up-and-in parity (# of simulations =5)
' " call price ' =0.63
5915 X=9.15 - c|a|"3 g%(lg’?g%g)a)
115} S=9 up’an call = J
T=0.5,r=0.05 sugjma:j)éﬁ \ \
11.0

105 barrier= 10.1;{ v _

stock price

8.0 . . . . .
0

5 10 15 20 25 30
Total number of steps =30

Chapter 12, Volatility Measures and GARCH



E3
LP

FEF

»»» print( 'ticker-',ticker,stats.shapirc(ret))

ticker- IBM (8.9316935530245685, 1.68709402248361813e-23)
x> print('ticker=",ticker, "W-test, and P-value')
ticker= IBM W-test, and P-value

»»» print(stats.shapirc(ret)

)

(@.9316935539245685, 1.6879492248361813e-23)

FEF

»>> import numpy as np

P

2> >>»» print{ '"S&P588 n

»>> from scipy import ﬁtats,randnm

> ret = random.normalie,l,5eeee8)

»»» print{ 'mean ="', np.mean(ret))
mean = -8.88143927422656

»»> print({ 'std =',np.std(ret))
std = B.999594342278

»»» print{ 'skewness=',stats.skew(ret))
skewness= B.88198825271944
»»» print({ "kurtosis=",stats.kurtosis(ret))
kurtosis= -8.8106677615811

=',len{ret))

S&PSBE n = lalez

»»> print( 'S&PSBB  mean =',round({np.mean(ret),8))
S&PSBE  mean = B.88024465

x> print( "S&P5B8  std =',round(np.std(ret),8))
S&PseB  std = B.88981226

x> print( "S&P588  skewness=',round(stats.skew(ret),8))

SEPSEE  skewness= -1.50889683

x> print( 'S&P5B8  kurtosis=',round(stats.kurtosis(ret),8))

S&PsBE  kurtosis= 38.21956241
E

print{' LP5D (annualized) fo
50 (annualized) for IBM is

r
nan

', ticker,

"is ',round(LP5D,3))



Std period #1 ws. std period #2

(@.820194, 8.817918)

T value , p-value

(18.859642154385671, 2.14@9163483767813e-85)
]

y1 ws. x (we expect to accept the null hypothesis)
BP wvalue, df, p-value

bp = (@.596446, 1.8, ©.5508776)

y2 ws. x (we expect to rject the null hypothesis)

BP walue, df, p-value
('bp =", (17.511854, 1.8, 8.8))
FEE

035 Skewness smile (skew)

Implied Volatility
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0.06 lllustration of volatility clustering (S&P500)

0.04
0.02
0.00

-0.02

Daily returns

-0.04

70.06 8
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GARCH (1,1) process

0 200 400 600 800 1000

GARCH(2,1) process

omega=1e-06, alpha=(0.05, 0.05),beta=0.8
gamma=(0.0, 0.0)
u=0.0, ar=0.0yma=0.0

0 20 a0 60 80 100

Optimization terminated successfully. (Exit mode 8)
Current function wvalue: -54.8664734199
Iterations: 12
Function evaluations: 94
Gradient evaluations: 12

o



