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BaDER :: RIEHBE (8)

o BERIHZ—EFT DEOTLIEELY
e USBZOIEL CL\EXT
s MEBRIFZAILEFIE—LTELTLEE0)

» FBEDWEDbR—=
e http://www.nlab.ci.i.u-tokyo.ac.jp/~nakayama/ds13

( [Hh=atEt, BAHP] THRXR)
o ID: dslecture Pass: d@tsc¥13
¥\ ORSwvw= 1)



http://www.nlab.ci.i.u-tokyo.ac.jp/~nakayama/ds13

AHOASE

o IEEDIBIT&ELT
» Python

» [IPython, NumPy, etc.
* R

» Rstudio
o T E=hE




Perl

» 19874 Lally Wall
 Practical Extraction and Report Language
e 2 ARt
o RETFA M= - 1&1F - £ETHEE
o IFMRFIIRE(FIER(CEZTIU)
s WETETHDERDIBZBEEZ L)
o =5+« U DFHIRMNEN. TU—F L
» There's More Than One Way To Do It
o W(THNONDIHGS
o YILFTSwv bTA—/ (UNIX, Win, Mac)
o GPL, Artistic License




Python

« 19904tH, Guido van Rossuma
o AA—TUASR ATZ1 U NEM
o A—T>2YV—-X
o NIFTSY RITA—LI
o 127> NMFETFF) WMiBESCE
o WH(CYPDEETIRFLS —, &
o BAAICE SO — RHE(TBEIR

c.f. ZERSINE>Z T - J\AY> (RBBC)




Ruby

e 1993%F, FDEEWETVAK
HAROA-T>YV—X

« AT U MEMRDUT NS5
o FER(CAT>I U MMeME
« TYRPFETATZI I

Perl’zf\&n]ge Ch D LTV SEEHR
o TF X MNMUEIRU K 5ULVER
» Diversity is Good

Ruby on Rails (Web7J U —23>JL—ADT—2)
TG CcILA70




Python for scientific programming

« 2000FFEENS. BIEEE - 7 —9DTADS 1T S
U RaR(CE &
* NumPy
» SciPy
o scikit-learn
» Matplotlib
o IPython
» Pandas
 Theano

o MatlabZzEEX BN
o (1SR ELY--)




72 Python ?

o AATYUAR q—F 4 >R LT
o SEHANEBEEEHRNICAT. A—T>YV—X

» C, C++, FORTRANEDFiEah\ s %
o IERIEE(CED 1 —JUETED (Twv/(—)
e Cython: Python®— RZBHETCAZHL, 02 /\A1IJLUTCE
>a1-—)UE

o IAFRMNS T OS50 SRR E TR <
o Matlab¥>R(Z 7O T E T (EZIEN,. Xo—)LULIRLY




CEI=t St

o EITIRE (FJavateC++KDIEN
o )L—THAD EHEN

o NILFRAL YT+ 2 ThES
» global interpreter lock (GIL)
o H—DT OV X TEITTEBPythonX L v RIg—DEF

m

e J\IOA N2 RZLETRKDERDTZBC, C++ED
IEBHE (B
» OpenMP
o Cython Z{EX (5 ?
o KEBETIIPOHEIEEA




(I iNTe AR VAVESY IV o)

* NumPy (Numerical Numpy)
» ndarray ERQRZ Rl (1751)
« ITHIEE
o FRICAREL. TJ—UIZEHRE
o E&E(FCY°Fortran

» SciPy (Scientific Python)
- BEREEETE

» scikit-learn
o it EE, T —4A 1=

10



(I iNTe AR VAVESY IV o)

i)v (Wikipedia)

» matplotlib
o 5 JEY —)L
o BEWNCIRT EMREDNBNABTED

o [Python
o BINRDS A TS UZEMREMNICIRDS DITERRS )L
o T—AALI8 EmatplotliblC kB EIfRIE (QtO> YV —)L)
e HTML Notebook

» Spyder
» MatlabS 1 Ui SHFEIRIR

11



SR T

» SciRub
. %Itt;I : />Isciru by.com/ ﬁRUby
4

Al

» 2013FEMNSHEMFED
Od— RREBEKR

» Ruby has for some time had no equivalent to the beautifully
constructed NumPy, SciPy, and matplotlib libraries for Python.
We believe that the time for a Ruby science and visualization

package has come.

12


http://sciruby.com/

IPython-1 >4~ 1%

» matplotlibToO S I =&\ THIHI

WEV// Pi— /IR ALT
Figure 1 [ 4)) 3:38AM R Lecture il

NameError Traceback (most recent call last)
/home/lecture/<ipython-input-2-f330d18de26b> in <module=()
----> 1 X = numpy.arange(0, 10, 0.1)

NameError: name 'numpy' is not defined Figure 1

In [3]: import numpy

In [4]: x = numpy.arange(@, 1@, 0.1)
In [5]: y numpy. cos (x)

In [6]: pyplot.plot(x,y)
Out[6]: [<matplotlib.lines.Line2D at 0x990854c>]

NameError Traceback (most recent call
/home/lecture/<ipython-input-7-ca94444d24bc> in <module=()

----> 1 show()

NameError: name 'show' is not defined

| B [8]: pyplot.show()

x=8.23325 y=0.229592




IPython: 1> 51 > &K~

« S TMIY—ILAICERR
« LIS INTHRELET

5 DS2013 [EfF] - Oracle VM VirtualBo - )
07 =744 - Oracle VM VirtualBox oo s
© DS2013 [Rire] } WA PN, W

B> Ea— FIAR AT
IPython Qt console B - 3:31AM & Lecture I

IPython
%guiref -> A brief reference about the graphical user interface.
Welcome to pylab, a matplotlib-based Python environment [backend:

module://IPython.zmg.pylab.backend inline].
For more information, type 'help{pylab)'.

In [1]: import numpy default, Apr 20 2012, 22:44:07)
linux2

In [2]: from matplotlib import pyplot copyright”, "credits" or "license" for more informati

In [3]: x = numpy.arange(@, 10, 0.1) :~$ ipython gtconsole

To connect another client to this kernel, use:

In [4]: y = numpy.cos(x) ting kernel-633

i
:~$ ipython gqtconsole - pylab-inli_nE-D

In [5]: pyplot.plot(x,y)
out[5]: [<matplotlib.lines.Line2D at ©xal@lc6c>]




\

£%) IPython HTML Notebook

o JSIOUYNR-ATHEFERD
$ ipython notebook --pylab=inline (< linuxd>Y—JLH'5)

- 52013 (1] oroke v Vit - - == |

@AY Ea— FIHAR AT

)
ab 1P Dashboa Py Untitledo ®
By 127.0.0.1 4 b-80¢€ ~C| [~ a &
IP[y] Notebook Untitledo Save | | QuickHelp
= p
Notebook
In [1]: dimport numpy
— B4 Actions New Open numpy.array([1,2,3])
"1? b PP
] a Download | |ipynb |
: :: Print In [2]: array([1, 2, 3])
D e cell
b PP
S : :: Actions Deiete In [4]: x = numpy.arange(©0.0,10.0,0.1)
b PP Format | Code | Markdown
:: ouput | Toggle | Clearal In [5]: y = sin(x) |
b PP Insert Above Below
b PP
& b op Move | n Down In [6]: plot(x,y)
b PP Run | selected All
R I Autoindent. & Out[6]: [<matplotlib.lines.Line2D at @xadd44cc>] i
Kernel 1o
£ Actions Interrupt Restart
05
Kill kernel upon exit: [
=] el
Links Python IPython
NumPy SciPy -05
MPL SymPy
— Shift-Enter : run selected cell -1 DD 2 n 3 8 0

Ctrl-Enter : run selected cell in-place
Ctrl-m h : show keyboard shortcuts

cley-a-. | ® B Rigrt Cortrol




IPython: &)
e 12SAABEZTINT (C

L_':ﬂ',{_[)_52013 [%47F] - Oracle VM VirtualBox

P

lecture@ds2013: ~

Egl) ‘y7$ lecture@ds2013:~$ ipython qtconsole --pylab:inli.neD
Pylab(inline plots)

Pylab

Pylab (inline plots)

IPython Qt console

Unlock from Launcher

$ ipython gtconsole --pylab=inline




BEEND

In[1]: 1+ 1
Out[1]: 2

In[2]: 1.0+ 1.0
Out[2]: 2.0

In[3]: 7.0/ 2
Out[3]: 3.5

In[4]:7/2
Out[4]: 3

In[5]:7.0// 2.0
Out[5]: 3.0

In[6]: 7 % 2
Out[6]: 1

In[7]: 3**2
Out[7]: 9

In[8]: _+1
Out[8]: 10

#IAZ B

#AENERE

#FENERBDEIDE

#BBDEIDE

#ITIAS w1 (I = EH

#EIR

#RHE

# _[IRBROEZR(TD

DE IPython

In [9]: my var

NameError Traceback (most recent call
last)

/home/lecture/<ipython-input-9-a24cebd6fedc> in <module=()

----> 1 my var

NameError: name 'my_var' is not defined

In [10]: my_var = 10

In [11]: my_var

Out[11]: 10

In [12]: a, b, c =1, 2, 3
In [13]: a, b, c = 10, 20, 320
In [14]: (b + c) / &
Oout[14]: 5

In [15]: a += 10

In [16]: b #*= 2

In [17]: a, b, ¢

out[17]: (20, 40, 36)

In [18]: |

17
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o« RARICESND

In [9]: my_var

NameError Traceback (most recent call last)
/home/lecture/<ipython-input-9-a24c0bd6fe9Sc> in <module>()
----> 1 my_var

NameError: name 'my_var' is not defined
In[10]: my_var = 10

In[11]: my_var
Out[11]: 10

o OMZIENSNS

In[13]:a, b, c =10, 20, 30

In[14]:(b+c)/ a
Out[14]: 5

In[15]: a+= 10

In[16]: b *= 2

0

H=

71 cC
71da, 1,

|
LJ_
Out[17]: (20, 40, 30)




NumPy

o ITHETE. BiEEEDS 1TSSV
o« ETAHLEEBNTHKBENDD

» ndarray (n-dimensional array)

In [20]: import numpy  #numpy B> 1 —)LDOREZE 1 > R— b

(IPythonZ--pylab=inline G2 &L 1=
In [21]: datal = [6, 7.5, 8, 0, 1] A LA B

In [22]: arrl = numpy.array(datal)

In[23]: arrl
Out[23]: array([ 6., 7.5, 8., 0., 1.])

19



ndarray (%)

In[7]: data2 = [[1,2,3,4],[5,6,7,8]] # ZIR7thcH

In [8]: arr2 = numpy.array(data2) #ndarray\Zifa

In[9]: arr2

Out[9]:

array([[1, 2, 3, 4],
[5, 6,7, 8]])

In [10]: arr2.ndim  #X7t#K

Out[10]: 2

In[11]: arr2.shape #B&cHlH - X
Out[11]: (2, 4)

In[12]: arr2.dtype #BFTwvD
Out[12]: dtype(‘int32’) #B(FWBULB (KA UTZBICA&EF)

In [13]: arr2 = numpy.array(data2, dtype=numpy.float64)

In [14]: arr2.dtype
Out[14]: dtype('float64')

In [15]: numpy.zeros(10) #TONXT ML
Out[15]: array([ 0., 0., 0., 0., 0., 0., 0., 0., 0., 0.]

In [16]: numpy.zeros((2,3)) #_—{7=%lpt0O17%!
Out[16]:
array([[ 0., 0., 0.],

[0., 0., 0.1

In [17]: numpy.eye(3) #BA{T5I
Out[18]:
array([[ 1., 0., 0.],

[0., 1., 0.],

[0., 0., 1.]])

In [19]: arr3 = numpy.arange(15)

In [20]: arr3
Out[20]: array([ O, 1, 2, 3, 4, 5, 6, 7, 8, 9,10, 11,
12, 13, 14])

In [21]: arr3.reshape((3,5))

Out[21]:

array([[ 0, 1, 2, 3, 4],
[5 6, 7, 8, 9],
[10, 11, 12, 13, 14]])

20



1THEE

- BEDERFCIE. BEANCERS EOEEZITOOTER

In[22]: arr =
numpy.array([[1.,2.,3.],[4.,5.,6.,1])

In [26]: arr * arr
Out[26]:
array([[ 1., 4., 9.],

In [23]: arr [ 16., 25., 36.]])
Oout{Z3T:
array([[ 1., 2., 3.], In[27]: 1/ arr
[ 4., 5., 6.]]) Out[27]:
array([[ 1. , 0.5 , 0.33333333],
In [24]: arr + arr [ 0.25 , 0.2 , 0.16666667]])

Out[24]:
array([[ 2., 4., 6.],
[ 8., 10., 12.1]D

In[25]: arr - arr

Out[25]:

array([[ 0., 0., 0.],
[0., 0., 0.1

In [28]: arr ** 2

Out[28]:

array([[ 1., 4., 9.],
[ 16., 25., 36.]])

21



1T5%a

o numpy.dot ZfES

In [2]: x = numpy.array([[1., 2., 3.,], [4., 5., 6.1]) In [8]: numpy.dot(X,y)
Out[8]:
In [5]: y = numpy.array([[6., 23.], [-1., 7.], [8., 9.1]) array([[ 28., 64.],
In [6]: X [ 67., 181.]1])
Out[6]:
array([[ 1., 2., 3.], In [9]: x.dot(y)  #numpy.dot(x,y)&RU
[ 4., 5., 6.]1]) Out[9]:
array([[ 28., 64.],
In[7]:y
out[7]: [ 67., 181.]])
array([[ 6., 23.],
[-1., 7.1,
[ 8., 9.1

22



HRIANER

In [29]: from numpy.linalg import inv
In [30]: X = numpy.random.randn(3,3) #3>>% A175!

In[31]: X

Out[31]:

array([[ 1.079221 , 0.33981537, 0.83211947],
[-0.8495429 , -1.02950923, -0.34767011],
[ 0.34320046, -1.45251741, -1.44951243]])

In[32]: X.T #&x&

Out[32]:

array([[ 1.079221 , -0.8495429 , 0.34320046],
[ 0.33981537, -1.02950923, -1.45251741],
[ 0.83211947, -0.34767011, -1.44951243]])

In [33]: mat = X.T.dot(X) ##REITHETDITIIDIE

In [34]: inv(mat)

Out[34]:

array([[ 0.54729351, -0.06832945, -0.06630383],
[-0.06832945, 1.44209051, -1.34252336],
[-0.06630383, -1.34252336, 1.62397906]])

#3547

In [35]: mat.dot(inv(mat))

Out[35]:

array([[ 1.00000000e+00, 1.51354623e-16, -
5.59448321e-17],

[ -4.15384957e-17, 1.00000000e+00, -
7.19042881e-16],

[ -1.55583012e-17, 3.58870919e-16,
1.00000000e+00]])

23



SciPy

o BERMIXMEWSERED
o KDBERBUETEZY/R— K

In [9]: from scipy import linalg

In [10]: scipy.linalg.svd(numpy.eye(3)) #4FE2MEDER GF(CEIKRSIRLMEIIZNAY)
Out[10]:
(array([[ 1., 0., 0.],
[0., 1., 0.],
[ 0., 0. 1.]D),
array([ 1., 1., 1.]),
array([[ 1., 0., 0.],
[0., 1., 0.],
[ 0., 0. 1.]1))

24



SciPy

In [1]: import scipy
In [2]: img = scipy.misc.lena()
In [3]: gray()

In [4]: imshow(imQ)
Out[4]: <matplotlib.image.AxesImage at 0x95fb28c>

O

100 200 300 400 500

In [5]: imshow(img.T)
Out[5]: <matplotlib.image.AxesImage at 0x96786ac>

25



matplotlib

s IS JHBEISA ISV
In [1]: import numpy

In [2]: import matplotlib

In [3]: x = numpy.arange(0.0, 10.0, 0.1) #0.0/,510.0FT0.1%# CHY = VERK

In[4]:y = sin(x)

In [5]: matplotlib.pyplot.plot(x,y)

Out[5]: [<matplotlib.lines.Line2D at Oxal05a2c>]

10 T
95/
00

& B 1

0

26



Web <=

1 X > MEE

EXANY,

* Numpy and Scipy Documentation
http://docs.scipy.org/doc/

» matplolib
http://matplotlib.org/contents.html

o BZHEEETY

o CAIRDIZVDE, EBOTIRUESKAERDMNS (EED)

27


http://docs.scipy.org/doc/
http://matplotlib.org/contents.html

import (C DUV C

e >>> mport numpy
>>> array([1,2,3]) X
>>> numpy.array([1,2,3]) O

o >>> import numpy as np #EnpEUL\SZRICESHE
>>> numpy.array([1,2,3]) X
>>> np.array([1,2,3]) O

B HAR DEARNIRERN (TRE D> TLD (HBIEE)
import numpy as np
import scipy as sp
import matplotlib as mpl
import matplotlit.pyplot as plt

numpy.linalg.dot
numpy.linalg.inter
numpy.linalg.outer
numpy.linalg.inv
numpy.fft.fft
numpy.fft.fft2
numpy.distutils

o >>> from numpy import * #numpydDTFICHDEDZEEA > R— b~

>>> array([1,2,3]) O




PyLab

o NumPy, SciPy, matplotlibZfe F (CIFDODAS/\w o —=

» from pylab import *

EFTNEETOREENMNIO—/ULZaTZE/’ (CRi&E

o IPython(d. 1>5+1>F— R(--pylab=inline)DiFENZEPXD>TL\D

o JRXMDT. "array”. “plot” REZTDEFFZXD

In [1]: import numpy

In [2]: import matplotlib

In [3]: x = numpy.arange(0.0, 10.0, 0.1)
In [4]: y = sin(x)

In [5]: matplotlib.pyplot.plot(x,y)

=)

In [1]: x = arange(0.0, 10.0, 0.1)
In [2]: y = sin(x)

In [3]: plot(x,y)

E(FZZHoBHTHOK
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KR

o XIEEAYICIEDEFIEFIIRDT import * THLLY

« XATVUT K (TOU3L) ZEL EES(EIRNERBDIZT
importd 2MMNEE UL
o ZHINEIZR T DENHNHD L. HEEK

from pylab import *

svd(eye(d)) X

from numpy import eye, array
from numpy.linalg import svd A

Import numpy as np O
np.linalg.svd(np.eye(3))

30



cley-4- | ® Eright Cortrol ||

Spyder

o matlab=> 1 Ui ESRREIRIE

|9 DS2013 [E{7eh] - Oracle VM Virtual

4 X Lecture i

-  =» + homeflecture | v F
- fhome/lecture/untitledo.py @ @ Object inspector (=R

—

2 untitledo.py* % =, Source |Console 2| Object ~| B [=optionss

1

Mo documentation available

Created on Wed Oct 23 00:12:25 201

®

author: lecture

@ e €

Option
(IPython¥,:E&1R wT)

Create a new
Python script

Object inspector | Variable explorer | File explorer
Console

=, | ? Python1 %

Python 2.7.3 (default, Apr 20 20812, 22:44:07)

[GCC 4.6.3] on linux2
Type "help", "copyright", "credits" or "license” for more information.

= /- Imported NumPy 1.6.1, SciPy ©.9.8, Matplotlib 1.1.1rc
1T Type "scientific" for more details.
5>
a2 /)—IJb

Internal console | Console | History log

Permissions: RW End-of-lines: LF  Encoding: UTF-8 Column: 1




Spyder

9 DS2013 [E47] - Oracle VM Virt
FIAR ~NLT

ualBo:

v Ea—
Figure 1

A ARG

 Hbd = e ™ w

Editor - fhome/lecture/ds2013/day02 /test.py

= |I? testpy %

1

2 new

3 Created on Wed Oct 23 00:12:25 20813
a

® Object inspector

= Source |Editor |

arange([start, ] stopl
Function of numj

arange([start,] stop[, stej ~ 0:3

5 @author: lecture
B rrn

7

8 import numpy as np

Return evenly spaced val

Values are generated witl 0.0

9 import matplotlib.pyplot as plt

CIHEE R

np.arange(0.0, 10.0, 0.1)
np.sin(x)

.plotix,y)

.show()

—61%7; Parameters | -0

including start but exclue
Python built-in range funi

When using a non-intege
use linspace for these ¢

import numpy as np \
import matplotlib.pyplot as plt

X
y

np.arange(0.0, 10.0, 0.1)
np.sin(x)

plt.plot(x,y)

plt.show()

start : number, optien:

Start of interval. The interval inchides this valie The default start valie is 0.
File explorer

Object inspector | Variable explorer

Console

—, | ™ Python1 %

B2')
>=>> runfile(r'/home/lecture/ds2013/day82/test
)

02')

»»> runfile(r'/home/lecture/ds2013/daye2/test.

»>> runfile(r'/home/lecture/ds2013/dayB2/test.

8z2')

>>> runfile(r'/home/lecture/ds2013/day82/test.

02')

»>> runfile(r'/home/lecture/ds2013/dayez/test.

82')
=

Internal console | Console | History log

Permissions: RW End-of-lines: LF  Encoding: UTF-8
LeCTUre@ds JuI5T~/d5201370ayus5 " SPyder

»>> runfile(r'/home/lecture/ds2013/dayez/test.

-py’

@ ®

00:14:48 [ 4

wdir=r'/home/lecture/ds2813/day i
wdir=r'/home/lecture/ds2013/day
wdir=r'/home/lecture/ds2013/day
wdir=r'/home/lecture/ds2813/day
wdir=r'/home/lecture/ds2813/day

wdir=r'/home/lecture/ds2013/day
Line: 7 Column: 1

@ ) ﬁ@ [ @Right Control

32



Python&Z & &

o FTEEMCEDSESIPYthon (pylab). 075 ARREERE
(C(ESpyderh'& 9 9 &

o importW™RZEIZERIDEHEAFZIEAZCFTLLD

o ndarrayz{E>iTAEE. FUESTE(CENZL LD

o FHMNC E(FHERF D TULWEEXT

33



R

h
(=

1]1IHII

» 19964, Ross Ihaka & Robert Gentleman
o RETERAT. T —AOANA > J(CEUEIRE
o RN NIEE5E
¢ %Efg%ﬂﬁgﬁﬁyﬂgi

e« EH(C, C, C++, Fortranfl EDME T OO0 S A E

ZEY ) > 0] gE

o BN S TJHkEE
o A—T >V —X, CRAN®ZY hJ—7J

o BATDIAFTKAERELEERN T SERINENT D

SAS, SPSS, SEREFORAHEETY — I/l =2\E

34



h
(=

Qw

R

R

VAR WY

o KIRIRT — I MMLEE TSR0
» BARMCAS AEVURIR
o WHEDFRRNEEL LY

(7272 U, HhsRY —ILIR EFWB N B3HD)

e J7)L

12

X LDE

W\ U B (SIEMEIULTUVRLY
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EAIRIE

o FCE), T
$ R
> q() ##¥T

o AT MMEA

> x<-1

> X # AT 0 bOHBEZERR
[1] 1

> x<-c(1,2,3,4,5,6)
[11123456

o N NIVEE

> XN 2
[1] 1 4 916 25 36

o B8ERDHI

> mean(Xx)

[1] 3.5

> round(mean(x),0)
[1] 4

36



— |
o —48
o XMUWVIR (BUEDG)

> mat<-matrix(c(1,2,0,3), 2, 2) #21725)0D175)
> mat
[,1] [,2]
[1,] 1 O
[2,] 2 3
> class(mat) #Z£!
[1] "matrix"

o FT—HIL—L (EHEVEBED)

> dfl<-data.frame(cbind(LETTERS[1:4],3:0)) #J7)LJ7~Rw b, #igx)\1> R
> colnames(dfl)<-c(“X""Y") #¥|&%Z=DTD
> dfl
XY
1A3
2B2
3C1
4D0
> class(dfl)
[1] "data.frame"

37



=T

v b~

> iris

1
2
3
4
5

(&)

H#ITA VIV —DTFVADT—4 (7—FTL—LH)
Sepal.Length Sepal.Width Petal.Length Petal.Width  Species
setosa
setosa
setosa
setosa
setosa

5.1
4.9
4.7
4.6
5.0

> plot(iris)

> plot(iris[,1:2])

3.5
3.0
3.2
3.1
3.6

1.4
1.4
1.3
1.5
1.4

0.2
0.2
0.2
0.2
0.2

Lo ailgiid
NS
e
[ &8 | &
° s - P @
5 1 . ks

Sepal. Width

3.0

25

20

oooooo

uuuuuuuuu

T
45

T
5.0

T T T T
55 6.0 6.5 7.0

Sepal Length

T
75

T
8.0
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INVT—=

o TEXIFRY-ILEFXEDEED
o ME(CIGU CFdHAATIED

> library() #4142 b=ILBHD)\VIT—ZKR
Packages in library “‘/usr/lib/R/library’:

base The R Base Package
boot Bootstrap Functions (originally by Angelo Canty for S)
class Functions for Classification
(HH%)
> search() #5AHAFHBHD) VT —%FRK
[1] ".GlobalEnv" "package:stats"  "package:graphics”
[4] "package:grDevices" "package:utils"  "package:datasets"
[7] "package:methods" "Autoloads" "package:base"
£l

> library(MASS) #MASSS - J 35 U%HRMHAD
> help(package="MASS"”) #MASS
> truehist(c(1:10))
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o I”RWEDEA A =)L

o root1—HYTRWE, 71> b—JLEOI—YD

IN—LT 1 LI MULLFITIRD

> install.packages(“randomForest”)
> library(“randomForest”)
> randomForest(formula=Species~., data=iris)

Call:
randomForest(formula = Species ~ ., data = iris)
Type of random forest: classification
Number of trees: 500
No. of variables tried at each split: 2

OOB estimate of error rate: 4.67%
Confusion matrix:
setosa versicolor virginica class.error

setosa 50 0 0 0.00
versicolor 0 47 3 0.06
virginica 0 4 46 0.08
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Rstudio

o FieHFERE
[Run] T—179 DFE1T

RStudio
Edit Code Vi Plots

R Project: (None) -

#7] testR =[] Werkspace History =0
7] sourceonsave | @ '~ » | “#source +| £ | 3 [ | [#import Dataset- | 3 @

1 plot(stl(UKgas, s.window="per"))
—

-

2:1 (Top Level) = | RScript * 0

Console ~/ds2013/day01/R_test/ = = Files Plots Packages Help —=l
& zoom | & Export~ @] | 3" Clear Al @

R version 2.14.1 (2011-12-22)

Copyright (C) 2811 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: i686-pc-linux-gnu (32-bit)

g R is free software and comes with ABSOLUTELY NO WARRANTY. % g H
You are welcome to redistribute it under certain conditions. h=]
: : = : = = 2
— Type 'license()' or 'licence()' for distribution details. 2 o g
© =
EI Matural language support but running in an English locale g
@ =
R is a collaborative project with many contributors. 3 g
Type 'contributors()' for more information and @ s i =
'citation()' on how to cite R or R packages in publications. =
h=
c
Type 'demo()' for some demos, 'help()' for on-line help, or g § H
'help.start()' for an HTML browser interface to help. B
Type 'q()' to quit R. 5 ° - %
E 1] |
- s o E
> plot(stl(UKgas, s.window="per"}) ‘g \|‘ .II .l‘ ‘lr JI il hes ‘ I ‘ TIPS : I . | .
i £ iIIEIIHHI ]1| |1|
£ g
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s MERZZAFTA:"2,3,1,2,3" (F92.25)
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s 7= | (58)




2 DMDERDIEE Z EE T B

2DNBEANSFNEFNEVLELIEERLH D, CNHHD,
2DNHEBERDFEHMNRILCIZGYZEMNESMNERIY LY

o t test BZY(R)
piazskebs. BHIKIC. p<0.05DBEEFTFHING TS RIGD
(HL/(;TA%_J%'E(&*‘I' INEUY) c_c‘:%':E'UEEL/ p>0.05DizE (&
SN ERIR BT TR S TR0

> X<- CEZ 3,1,2,3 > t.test(x,y,paired=TRUE)
> y<-c(3 2 4 3 3
> . test(x,y,palred TRU E) Paired t-test

data: xandy

t =-1.206, df = 4, p-value = 0.2943
alternative hypothesis: true difference in
means is not equal to 0
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IEERDERXEZ3RD D

TruetFalseMN oG5B ERDIEDERANH S, COERT—4
[CEDOE. BEAOTrueDAREDLLEDIEFEX EZERHT=LY

o prop.test(x, n) #nHEKD 1 X, xHTrueDfEZES
o O5%EFKEDERX B ZKDD

> prop.test(1e+09, 3e+09)

0.3333 ~ 0.3334 > prop.test(1le+9, 3e+9)
> prop.test(1e+05, 3e+05) 1-sample proportions test with continuit
0.3316 ~ 0.3350 correction P PIoP d
data: 1e+09 out of 3e+09, null probability 0.5
> prop.test(1e+05, 3e+09) X-squared = 333333333, df = 1, p-value < 2.2e-16
3.313e-05 ~ 3.354e-05 alternative hypothesis: true p is not equal to 0.5
> prop.test(10, 3e+05) 95 percent confidence interval:

1.694e-05 ~ 6.352e-05 0.3333165 0.3333502
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Sample-based approach

» Forecasting high-dimensional data [Agarwal et al., SIGMOD'10]

o SANCOTEYT I TU. XEY LTRSS
- 200069 >7)L. 8GB
o BMULVENEDIR., &h%&imiz9d 0 %on-sitelC#Z LTS

 #tmsec
e Bitmap indexing https://sdm.lbl.gov/fastbit/

1 2 3 4 5 - count
“Z%=1 AND b3t ®=1"
Bt |1 0 0 0 1
ZtE |0 0 1 1 0
RR |1 0 0 0 0
KBk |0 1 1 0 0
BEE | 1 1 0 0 0
b#Esm | O 0 1 1 0
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Figure 2: Count Forecast Accuracy: Varying Fore-
cast Horizon (Y-axis shown in logscale, base €)
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