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What is NumPy

x |t |s a class that provides numerical functions
x [his Includes:
x Matrix support

x Summery: Information (shape, sum, max, min,
mean, etc)

= Dot products

x [nverting and lransposing



Recap of lypes

® As discussed on day one, there is only really binary ints

x But we can “fake” strings by grouping some of those
bits into bytes

x And we can “fake™ floating point numbers by
grouping the bits into a sign, exponent and fraction

x | ists and Dictionaries are just groups of the above
types

x Now let's discuss NumPy arrays



NumPy arrays ... [hey aren't
that special

x [hey aren’t magic

x [hey are just grouping lists and constraining the
individual elements to numeric types

x SO It's a layered cake:
x floats are built on integers
® [ists are built by grouping floats

x NumPy arrays are groups of lists



11111 Y)

.444444
qﬁbqqu
L) XXX

44111144444JJ

N

L B

' YY9YNYS

TYYNYYH J
.....c,,adedd
) Y Y YYYYYYYS
_‘,,44444444

-

0

44441444444
..‘,44444J4J

YYNYYS

BERERERERER R

o

TIYYY)

JJJ¢4444444..4.........
YIS v '

Ty N . 'Y

T Y Y Y Y YT Yy Y Y Y YY1
JJ444J444444.4.........,
u . \ N
JJJ J44‘4414;;4/,.4.4¢,,,,,

%

T YN YT Y Y Y Y Y Y Y Y Y
JJJ444444..,.......
YYYYYYYYYYS . iy
Ly} 4444444,4,,..,.,,.
PSSR RRRRRRRRRR RN

YISy =11

JJdltt

Y YT YT YT YT YT Y YYYYYY
Y Y Y Y Y Y Y'Y ¢4144‘4/JJJJ4JJJJJJJJJJJ

T Y YN NYNYNYY Y
T Y Y YYY Y
TYTNYTYNYYYNNYNNSY

' N

.41.4444444J4JJ

' YN

N .,,,,J.maﬂﬂaﬂﬁ

' YYNYSH

Y Y'Y ,,,,J,JJJJbbbbq )

2 I 4 4 YN ) |

' Y YN NS 4J444 JJJJJJJJJJJJJ JJJJJ JJ
,,,,144444444444

4414411JJJJJ
P T T T T I YT YT I IYOYYYOYOY YT ™M

T Y9N
T Y NYNYYY YN

T Y YTYTYYYY™

JqLﬂf

JJJJJJJJJ\I/ .4......

.

.

.

J.JJJJJJJ,,,,,,‘,,..,,

J44444444‘,._,..
ATYYYY Y Y Y Y Y Y Yy Y
;uJJJJJsz;,.,...

YN NYSIYSY Y Y Yy Y

TYYYYYYY N Yy
JJdddttn....

JJJJJJJJJ;
TYIYTYIYYNYNS

JU
J 1) /JJJJJ;«zJJIJ,
T YT Y Y Y YYNY Y Y Y

TYYY Y Y Y YY Y Y Y YYYYY Y Y

441444444444J4444J444J444J4J44J4444444:444........



Import CSV Data

Import csv

import numpy.

myfilepointer = csv.reader(open(filename, 'ro’))
for row: In-mytilepointer:

data.append(row)
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Performing Linear Algebra

import numpy

Cc = numpy.dot(a;b)
d = c.transposel()

| = numpy.linalg.inv(a)
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OLS Class

import numpy

class MyOLS:

def wald(self, R, ©):
b = self.EstimateBeta)
ymxb = self.y-numpy.dot(self.x,b)
e = numpy.dot(ymxb. T, - ymxb)/(self.x.shape[0]-self.x.shape[1])
sides = hnumpy.dot(R,b)-c
center = e*numpy.dot(numpy.dot(R,self.xxi),R.T)

return numpy.dot(numpy.dot(sides. T,numpy.linalg.inv(center)),sides)



SO what's In SciPy

® |t's just a class
x |1 just happens to built:on-NumPy

x Has many convenient tools for scientific. computing
x Pulling numbers from distributions
x Optimizations

x Regressions
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Optimizations

Import scipy.optimize as opt
myfunc = lambda (x,y): (1=X)*2-+100%(y-x""2)""2

myder = lamda (x): array([2*T00*(x[1] = X[O]**2)*(-2*x[0]) = 2*(1.-X[0]), 2" 100*(x[1]-
X[0]*"2)])

(ofgsx,bfgsy) = opt.fmin_bfgs(myfunc, (2,2),myder)
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