Statistics with Python by Example
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Integers 4aa slaci (1
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1, -3, 44, 355, 98546789, -654983
Floats 4l dlalill (2

s Jia

3.0, 33el2, -T7e-4

Complex numbers &S yall slac¥) (3

1 Jia

3+ 23, -4 - 33,3.2 + 4.25

Boolean &k (3
s Jia

True, False
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>>> x =5+ 2 -3 * 2

>>> x

>>> 5 / 2
2.5 <= e U
>> 5 // 2

>>> 5 % 2

1

>>> 2 *% 8

256

>>> 1000000001 ** 3
1000000003000000003000000001

& ydal) Alasy)

>>> x = 4.3 ** 2.4

>>> x
33.137847377716483

>>> 3.5e30 * 2.77e45
9.6950000000000002e+75
>>> 1000000001.0 ** 3
1.000000003e+27
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>>> (3+423) ** (2+33)
(0.68176651908903363-2.12074577661596257)
>>> x = (3423) * (4+93)

>>> x

(-6+353)

>>> x.real

-6.0

>>> x.imag

35.0

Sihial g gill o cllall o Jlis

>>> x = False
>>> x

False

>>> not x

True

>>> y = True * 2
>>> y

2
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:Jia

[1

[1]

[, 2, 3, 4, 5, 6, 7, 8, 12]

[1, "two", 3L, 4.0, ["a", "b"], (5,6)]

ad) g8l) o cililes
Slicing g <dl) o) aswdil)

>>> x = ["first", "second", "third", "fourth'"]

>>> x[0]

'first'

>>> x[2]

'third'

>>> x[-1]

'fourth'

>>> x[-2]

'third'

>>> x[1:-1]

['second', 'third']

>>> x[0:3]

['first', 'second', 'third']
>>> x[-2:-1]

['third']

>>> x[:3]

['first', 'second', 'third']

>>> x[-2:]



['third', 'fourth']

PIA{ PP E AN

>>x =[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> x[1] = "two"
>>> x[8:9] = []

>>> x

pil g8l Ao J)go

>»>>x =111, 2, 3, 4, 5, 6, 7, 8, 9]
>>> len (x)

9

>>> [-1, 0] + x

[-1, O, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> x.reverse()

>>> x

[, 8, 7, 6, 5, 4, 3, 2, 1]

>>> max (x)

9

>>> min (x)

1

>>> x.append(10)

>>> x
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0

(1,)

(L, 2, 3, 4, 5, 6, 7, 8, 12)

(1, "two", 3L, 4.0, ["a", "b"], (5, 6))
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>>> x = [1, 2, 3, 4]
>>> tuple (x)
(1I 2! 3! 4)

>>> x = (1, 2, 3, 4)
>>> list (x)
[1I 2! 3! 4]

values 2 ) keys zilis (0 mapping Gabad <o =iy ((u3<8) Dictionaries (3
{228

i

>>> x = {1: "one", 2: "two"}

>>> x["first"] = "one"

>>> x[("Delorme", "Ryan", 1995)] = (1, 2, 3)
>>> list(x.keys())

['first', 2, 1, ('Delorme', 'Ryan',6 1995)]
>>> x[1]

'one'

>>> x.get(l, "not available")



'one'’
>>> x.get(4, "not available")

'not available'

ST ey el e e 5 (0 5 Strings (3
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>>> e = 2.718
>>> x = [1, "two", 3, 4.0, ["a", "b"], (5, 6)]

>>> print ("The constant e is:", e, "and the list x is:", x)

The constant e is: 2.718 and the list x is: [1, 'two', 3, 4.0,
['a', 'B'], (5, 6)]
>>> print("the value of %s is: $.2f" $ ("e", e))

the value of e is: 2.72
Lodie: uS 5l 138 aadiivn g 455 all ye oL (e dagend 58 5 (e sans) Sets (3)
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>> x = set([1, 2, 3, 1, 3, 51)
>>> x

{1, 2, 3, 5}

>>> 1 in x

True

>>> 4 in x

False

>>>
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>>> £ = open("myfile", "w")

>>> f.write("First line with necessary newline character\n")
44

>>> f.write("Second line to write to the file\n")
33

>>> f.close()

>>> £ = open("myfile", "r")

>>> linel = f.readline()

>>> line2 = f.readline()

>>> f.close()

>>> print(linel, line2)

First line with necessary newline character
Second line to write to the file

>>> import os

>>> print(os.getcwd())

c:\My Documents\test

>>> os.chdir (os.path.join("c:", "My Documents", "images"))
>>> filename = os.path.join("c:", "My Documents",
"test", "myfile")

>>> print(filename)

c:\My Documents\test\myfile

>>> f = open(filename, "r'")

>>> print(f.readline())

First line with necessary newline character

>>> f.close()
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>>> x =5

>>> if x < 5:

y =1

z = 11
else:

y =0

z = 10

. print(x, y, z)

50 10



while loop 3!

QEE
>>u, v, x, y=60, 0, 100, 30
>>> while x > y:
u=u+y
X=X -y
if x <y + 2:
v=v+X
x =0
else:
v=v+y+ 2
X=x-y - 2
print (u,v)
30 32
60 40
for 3
Joa

item list = [3, "stringl", 23, 14.0, "string2", 49, 64, 70]
>>> for x in item list:
if not isinstance(x, int):
continue

if not x & 7:



print ("found an integer divisible by 7: %d"

break

found an int div by 7: 49

>>>

>>>

>>>
>>>
15
>>>
23
>>>

>>>
21
>>>

funct2 (3, z=4)
def funct3(x, y=1, z=1, *tup):
. print((x, y, z) + tup)

>>>
(2,
>>>
(1,

def functl(x, y, z):
value = x + 2*y + z**2
if value > O:

return x + 2%y + z**2
else:

return 0

u, v=3, 4

functl(u, v, 2)
functl (u, z=v, y=2)
def funct2(x, y=1, z=1):

return x + 2 * y + z ** 2

funct3(2)
1, 1)

funct3(1, 2, 3, 4, 5, 6, 7, 8,

2[ 3[ 4[ 5[ 6[ 7[ 8[ 9)

$ x)

Function definition J) g} iy s
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>>> def funct4d(x, y=1, z=1, **dictionary):
. print(x, y, z, dict)

>>> funct4(l, 2, m=5, n=9, z=3)

123 {'n': 9, 'm': 5}
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item list = [3, "stringl", 23, 14.0, "string2", 49, 64, 70]
>>> for x in item list:

. OO0O0if not isinstance(x, int):

. 0000000O0continue

. O000if not x % 7:

. boooooooprint ("found an integer divisible by 7: $d" % x)

. DDoooooobreak
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>>> x = "Hello"
>>> print(x)
Hello

>>> x =5

>>> print(x)
5

>>> x =5
>>> print(x)
5

>>> del x
>>> print(x)

<

éax;JgﬁAX

Traceback (most recent call last):

File "<stdin>",

line 1, in <module>

NameError: name 'x' is not defined

>>>

Joa
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x =3
Yy =5
z=(x+vy) / 2

sl a sty aly 5 X Orordall (8 O 3ae paae b gie da iy el 138 () raal
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>>> 5+ 2 - 3 * 2

>>> 5 / 2 # floating point result with normal division

2.5

>>> 5 / 2.0 # also a floating point result

2.5

>>> 5 // 2 # integer result with truncation when divided using
v/

2

>>> 30000000000 # This would be too large to be an int in many
languages

30000000000



>>> 30000000000 * 3
90000000000

>>> 30000000000 * 3.0
90000000000.0

>>> 2.0e-8 # Scientific notation gives back a float
2e-08

>>> 3000000 * 3000000
9000000000000

>>> int (200.2)

200

>>> int (2e2)

200

>>> float (200)

200.0

Built-in numeric functions 4l {asl) J)gal)

e O prnly (b (2883 52 gal) dganall J) gall (e 22 2 g9
abs, divmod, cmp, coerce, float, hex, int, long, max, min, oct, pow,
round

Advanced numeric functions 4eiiia 4336 J) 93

Jati Jlsall s3a 2 a8 Cager )5 math AiSal 3 53 5a 50 o8

acos, asin, atan, atan2, ceil, cos, cosh, e, exp, fabs, floor, fmod, frexp,

hypot, Idexp, log, logl10, mod, pi, pow, sin, sqrt, tan, tanh
s e s
Getting input from the user p2aiudl (o0 J3ae e J ganll
i) el JWaadl input( ) Al assid



>>> name = input ("Name? ")
Name? Ahmad

>>> print (name)

Ahmad

>>> age = int (input("Age? "))
Age? 28

>>> print(age)

28

>>>

O g J3aall O (8 5 Aapey 4S5 aa 53 (815 AU ddas 45 Hla ol () 55 LS
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x = [1, 2, 3]
b sl 5l sall LeiSay Cun AE anall pasd ol g gl (OleY dalall pae LalY
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>>> x = [2, "two", [1, 2, 3]] N
>>> len(x)

3

paic )

raic "two"

raic [1, 2, 3]

palic 3¢ genll

List indices ad) g8l &) pisa

Miad () (e il (5 il oy
>>> x = ["first", "second", "third", "fourth"]
>>> x[0]
first’
>>> x[2]
'third'
Jie Calall e aad) Tasi 3 HLEY) dalla ol pdsal)
>>> x[-1]
‘fourth’
>>> x[-2]
'third'

Slicing g <l

LIS Jamy ey il BaaY Bagas 48 8 Lgaaa 5 5 Al (a6 3l 5l 6 3a ) a0 s
list[index1: index2]

Baaa Aaild A jnex? (JoiiY (Sy) Sagindex] alald palial) asea g Ualinls o 6oy




>>> x = ["first", "second"”, "third", "fourth"]

>>> x[1:-1]

['second’, 'third']

>>> x[0:3]

['first', 'second’, 'third’]

>>> x[-2:-1]

['third’]

>>> x[-1:2]

I

>>> x[:3]

['first', 'second’, 'third’]

>>> x[2:]

['third', 'fourth’]

>>>y = X[]

>>>y[0] ='1 st'

>>>y

['1 st', 'second’, 'third’, ‘fourth’]
>>> X

['first', 'second’, 'third’, 'fourth’]

>>>x =1, 2, 3, 4]

>>> x[1] = "two"

>>> X

[1, two', 3, 4]

>>>x =1, 2, 3, 4]

>>> x[len(x):] =[5, 6, 7]
>>> X
[1,2,3,4,5,6,7]

>>> x[:0] = [-1, 0]

Modifying lists ad sl Jyas
Jie 48 Lans :—M At )y gl alainly




>>> X
[1,0,1,2,3,4,5,6,7]
>>> x[1:-1] =]

>>> X
[-1, 7]
append 4% k) dailal) d3ledl a8 48l method 44 sk <llia
>>>x =1, 2, 3]
>>> x.append("four")
>>> X
[1, 2, 3, "four’]

object-oriented & Akl el (10 method sl 4% yhay e
Al Aails Adl) sdala Aaada

>>>x =11, 2, 3, 4]
>>>y = [5, 6, 7]
>>> x.append(y)
>>> X

[1, 2,3,4,][5,6,7]]

Jie

>>>x =11, 2, 3, 4]
>>>y =[5, 6, 7]
>>> x.extend(y)
>>> X

[1,2,3,4,5,6, 7]
Jie Gals (3 peaie (Al jualie Caual 5 jnsert 48kl 2 5
>>>x =11, 2, 3]
>>> x.insert(2, "hello")
>>> print(x)
[1, 2, 'hello’, 3]
>>> x.insert(0, "start")
>>> print(x)
['start’, 1, 2, 'hello’, 3]



L) LR aladi) LaaY
list.append(element)

list.extend (element)

list.insert(n, element)

n )y il Ji element raixll JIA3) oL insert 48kl 8 LaY
) JEal) sy

>>>x =11, 2, 3]

>>> x.insert(-1, "hello™)
>>> print(x)

[1, 2, 'hello’, 3]

del A1l
Jua

>>>x =[a' 2,'c", 7,9, 11]
>>> del x[1]
>>> X

[a','c, 7,9, 11]
>>> del x[:2]
>>> X
[7,9, 11]
del list[n]
list[n:n+1l] = [ ]
<l el SIS 5 338K
del list[m:n[
list[m:n] = [ ]
Ne paic aiagasiiinsert O Cus insert 4kl (Say JexiV remove 4ds yhll
Jiealy 55 5 yaiell &gaa Jy) I HhS remove 48kl ) Y e Sa
>>>x=[1, 2, 3,4, 3,5]

>>> x.remove(3)
>>> X




[1, 2, 4, 3, 5]

>>> x.remove(3)

>>> X

[1, 2, 4, 5]

>>> x.remove(3)

Traceback (innermost last):

File "<stdin>", line 1, in ?

ValueError: list.remove(x): x not in list

>>>x=1]1,3,5,6, 7]
>>> x.reverse()
>>> X

[7,6,5,3,1]

>>>x=03,8,4,0,2,1]
>>> x.sort()
>>> X

[0,1, 2,3, 4,8]

>>>x=12,4,1, 3]
>>>y = x[]

>>> y.sort()

>>>y

[1, 2, 3, 4]

>>> X

[2, 4,1, 3]

>>>x=(4,3,1, 2)
>>>y = sorted(x)
>>>y

reverse 44 k)

Joa

sort 4d; )kl

Joa

sorted( ) 4l
Juia




[1,2,3,4]
adl il do ddll) cililas

(Aadld b 4 guaall) i Jalad)
Jus
>>>3in[1, 3, 4, 5]
True
>>> 3 notin [1, 3, 4, 5]
False
>>> 3 in ["one", "two", "three"]
False
>>> 3 not in ["one", "two", "three"]
True

( Concatenation 361 gl aud) (piiaild ddL)
+ Jalal)
Jha

>>>7 =11, 2, 3] + [4, 5]
>>>7
[1, 2,3, 4, 5]
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>>>x = (‘a', 'b', 'c)
i O S g Al Al aaiulS AdATS A5y (9585 amy pealie 3 (g gat Ay LS Lin
Adlise Glily Sl 5 agd)
41|
>>>x = (‘a', 'b', 'c)
>>> x[2]
=
>>> x[11]
(b, 'c)
>>> len(x)
3
>>> max(x)
=
>>> min(x)
n
>>>5in X
False

>>> 5 notin x
True

Immutable_aill AL e 5 a1 sda ) il yall 5 23 g8l (a1 (540



>>> x[2] ='d'

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item ass ignment

* gt alaniuly 30 ga 50 A8 e (e A e (5SS (S
JUa

>>> X+ X

(AU 4 ye e (S LaS

(a','b’, 'c')

gl eaiel) ey ALald aia g Cang a5l geaiell 13 A pall rdals dlaadle
dus
>>>x =3
>>>y=4
>>> (X +Y)
7
Y 95X g ol
>>> (X +Y,)
(7))
(ol & e g8 g aaly yeainn 4 e ()5S Abalil) g

() el de 8 A5 ya sl



<yl Unpacking &isis 9 Packing a)
Jua

>>> (one, two, three, four) = (1, 2, 3, 4)
>>> one

1

>>> two

2

pt) eansd AN g Alis) dlae (e (5 pual) dgad) (& LSl aladiuls ey O senls O LY
JS& Gilal) e ey O Sy Ol (e 335 je e p L) i O Sloa) e 435 ja 8
O 58 pa S ) s Al e ety 0 sy Cum jlaia)

one, two, three, four =1, 2, 3, 4
(o Ol e (8 CSSE AT A je B (e 5l) ey a8 Ll e il ol W L
A e il e Galad) Glandl o sy GaiY) o ylall

one=1

two =2
three = 3
four =4
temp = varl
varl = var2
var2 = temp

el el Jee oSy
varl, var2 = var2, varl
(55.35 &y Q_K, * 4"..,,415

Joa

>>>x=(1, 2, 3,4)
>>>a, b, *c =X
>>>a, b, c

1, 2, [3, 4]
>>>a, *b, c =X



>>>a, b, c

(1,12, 3], 4)

>>>*g b, c=x
>>>a, b, c

(11, 2], 3, 4)

>>>a, b, c d *e=x
>>>a, b, c,d e
1,2,3,4,[)

alinll e Gkt Y N 5 jealiell (e aae (ol o) sialy o shy * LDl 13 juaiell Gl LaY
A jaliall (5 smy * Aadlall 13 uaiell () Lag) LaaD LS (5 A Y)

>>>[a, b] = [1, 2]
>>>[c,d]=3,4
>>>[e, ] = (5, 6)
>>>(g,h)=7,8
>>> i, j=[9, 10]
>>>k, 1= (11, 12)
>>> a

1

>>> [b, c, d]
[2, 3, 4]

>>> (e, f, Q)
(5,6,7)
>>>h, i, |, k, |

(8,9, 10, 11, 12)

>>> ist((1, 2, 3, 4))
[1, 2, 3, 4]
>>> tuple([1, 2, 3, 4])

SIS Liay) andiug o) Sy Sl 5450

Adiye () 53R [] ;88

; Sl yall g ad) o8N Ch Jugadl)
tuple() 9 list() J\sa)

JHie




(1, 2,3,4)
Sl il Jigt Aokl GlSi (o Jaay

>>> |ist("Hello")



Sets <le gaaal)

datant A (gl (Ao genall Jualdill (s Capmi Ua g jalitie JS4 Lgdy jal Gaw
o iliall dileoa 8 5 Ll (ol g sume B Lgan] (585 (T 5 A el 5 2LV (e
Duall ALE e 0S5 ) de ganall ualinl Cing LS Y La_Shin Al usal 56l)
sstrings s float s int O} = 13 5 Hashable (2 aill 44 e s Immutable

O 0S¥ sets s dictionaries s lists (0S5 4e sane 8 sliael | 5358 O (Sas tuples
A gana b sliae] | 5155

Gle gaaad) o cliles

Gle ganalli de ganall jalic auen e for 850 alasad) 5len s in Gbleal] 2Layh
e aald Gl

Jie

>>>x =set([1, 2, 3, 1, 3, 5])
>>> X

{1, 2, 3, 5}

>>> x.add(6)

>>> X

{1,2, 3,5, 6}

>>> x.remove(5)

>>> X

{1, 2, 3, 6}

>>>1in X

True

>>> 4 in X

False

>>>y = set([1, 7, 8, 9)])
>>> x|y
{1,2,3,6,7,8, 9}
>>>X &Y

{1}

>>> XNy



{2,3,6,7,8, 9}
>>>

BN 5 ablil & 5 (e sena dlad)
Frozensets 3l cils saaal)
b slae] O 5S5 ()) LS 438 hashable s s immutable e le sendll Ol Lay
Baenall Cile sanall 58 5 Cile sanall o AT 552 g ddiall oda il (5 )a) Cile gane
& ralic §5S8 )) i€a s hashable s immutable &Sy de saaallS Ll Al

s A Gle gena

>>>x = set([1, 2, 3, 1, 3, 5])

>>> 7 = frozenset(x)

>>> 7

frozenset({1, 2, 3, 5})

>>> z.add(6)

Traceback (most recent call last):

File "<pyshell#79>", line 1, in <module>
z.add(6)

AttributeError: ‘frozenset' object has no attribute
>>> x.add(z)

>>> X

{1, 2, 3, 5, frozenset({1, 2, 3, 5})}

Lde Loy

‘add’

Joa



>>>

>>>
>>>

>>>
>>>

Tra

Dictionaries gl &l

Jslan aladinl Ly <5 Sy Sl g Associative Arrays 45l < sia e Gl
(5t WS las Bade (el 58l Hash tables (2 2l

{5} A8 5San ul Bl L saldll Caymy o) )5S

Ju

bibm\}&)quhw}AGbJS
Al OIS 51 LS b ol () 53 Sy (s gl (555 amy
Jue

y[0] = 'Hello'
yI[1]

' Goodbye'
U o s saldll 5 AilEl) (DAY a3 ST s AT

x =[]
x[0] = 'Hello'

ceback (innermost last):

File "<stdin>", line 1, in ?

IndexError: list assignment index out of range

>>>

>>>

>>>

ﬁmjﬂ‘uAc1%3t}?jdﬁ;%y(J%Mtfﬂ‘ugc'aguﬂ“bhﬁ“d\
y["two"] = 2
y['pi"] = 3.14
yltwo'] * y["pi']

6.2800000000000002

Ly Ll (g0 53 5l e 51 i) (5585 () (S g el (8 Gapal ) ) e
Aol dsiaia dlae) o Q) gal) &) pliga

£ pusal 58 asal sl Cirams 130

Alaic e genal 4 LAY 6LdY) (e de sene mapping Grbil 48 sk 5o (u saldl)
S LBY) e Ay s Leisly




>>> import os
>>> import utf-8
>>> english to_arabic = {}

>>> english to_arabic['red'] = ' yo>!'
>>> english to_arabic['blue'] = "Gyl
>>> english to_arabic['green'] = ' jas|'

>>> print("red is", english to_arabic['red'])
red is oI
Matrices < siwaall

A g8 dailsy 48 saal) Jid
>>> matrix = [[3, O, -2, 11], [0, 9, O, O], [0, 7, O, O], [0, O,
0, -511
>>> matrix[2] [3]
0

>>> matrix[0] [O]
3

>>> matrix
(s, o, -2, 111, [O, 9, O, O], [O, 7, O, O], [O, O, O, -5]]
>>>

element = matrix[rownum] [colnum]



Sparse Matrices 4isl) & <ld giaal)
0 lhal LS jualiall 4894y jia e laa ALBE jualic (g sad Al Cld hiadall 2
8 i 8 il e 3l 3 Sia Aleal) bl 8 1,5 b giadl o0 Bia
4 ghiadl 4 S jeaie adle S 138 5 (pae a8 gal jualiall (VT (5 5a0 a3 S
0585 38 Claphill Gasy 8 s lial) e laa adii dae Gldghoaal) sda Jie s 5a
D5 S A all e jealiell (108 yiua A sacle jliial (e LedS 45580 48 siiall
i 2y iyl yealiall and Cupmy il shadl) 038 Jie (3 340 a5k 5_SIA
A 5aS l pall a2 5 (el 58l alasinly A30S)) e Cld ghiaall G nadl) dged) e
Jiia
Kl ye 4d el

matrix = [[3, 0, -2, 11], [0, 9, O, 0], [0, 7, O, O], [0, O, O,

=511

matrix = {(0, 0): 3, (0, 2): -2, (0, 3): 11,

(1,1):9,(2,12):7, (3, 3):-5}
EAL\S\SDL&MJ}AG}ﬁ&hw\wdmwdyﬂ\@&uuy\

if (rownum, colnum) in matrix:

element = matrix[(rownum, colnum)]

else:
element=0

SIS Gael 8l Aalal) get 48 sl aladinly oo 5 Al ST (5 5k llia

element = matrix.get((rownum, colnum), 0)
2Vl i) ALl g i ) 5 gl 3 e Slin (5 130 0 ol il o
ol siiadl aa Jalxill 3 88 (5 5k 5 J 5 (5 523 Numpy 4siSall ;4daadla
Claglail) (any apafi 2 3 Gunly 8 Aglan ) claladinY gleial ¢ ol o ol U8
sl Jala aadiis Al J)gall




continue 9 break Jal)

a3 13) for s while &l ) gall Gl 8 203355 ) (S continue s break 4alal) Jaall

& el Llé continue 2 513 5 while 53 Yla 63 L3l break dleal) 2w
Laliie) 3553l jaind 5 5 A1 3 ye da pAll andi dlay 54l a8 5 (5Al) el yall Ay e a8l
The range function Jiae 414

AL CNPRERA

Jue
x=[1,3,-7,4,9, -5, 4]
for i in range(len(x)):
if X[i] <O:
print("Found a negative number at index ", i)
OBy 0, 1,2, ..., n-2, n-1 JacY) e dnliiad) aa sirange(n) A n s asad
range object Jlae (o & Aailill dayliiall o)) Jy dlac Y (e Aaild G oS3V Allall 02
>>> list(range(3, 7))
[3, 4,5, 6]
>>> |ist(range(2, 10))
[2,3,4,5,6,7,8,9]

>>> list(range(5, 3))
I

>>> [ist(range(0, 10, 2))
[0, 2, 4, 6, 8]
>>> list(range(5, 0, -1))
[5, 4, 3, 2, 1]
el g8l 5 il 3l comprehensions agdl Glasind)

3 AR e dan (u geld gl il ()5S (A 5 aal gl for 8o e ke s

AT (usald



>>>x =1, 2, 3, 4]

>>> x_squared = [item * item for item in X]
>>> x_squared

[1, 4,9, 16]

>>>x =1, 2, 3, 4]
>>> x_squared = [item * item for item in x if item > 2]
>>> x_squared
[9, 16]
el il
>>>x =1, 2, 3, 4]
>>> x_squared_dict = {item: item * item for item in X}
>>> x_squared_dict
{1: 1, 2: 4, 3: 9, 4: 16}
Lagl Zlkal) (aed el sall Al 8 450 (Y (e LA
Indentation bl Jg) <& 4 ¢ Blocks <l &l 5 Statements <) bl
oo Ul ) Aaliaall bl gl o gas sl il el 3 landl Jgl et i ) ey 3 pdiiey

Aalia ) A8l e Sy (Lgans Aaleial) e il (he A sana

JUa

>>>x=1
>>> jf x == 1:

y=2

if v>0:

=2
v=0

>>>x =2



>>>x=1
>>> jf x == 1:

y=2
z=2
File "<stdin>", line 3
z=2
N
IndentationError: unindent does not match any outer indentation
level
Uaall ey Jaay
1) gall 3360
& Al b g sl (S il Juaiily Lgilaladin) 5 ) gall oy el 3 gad (o g
2 Ol
def name(parameterl, parameter2, . . .):
body
Jue

n! Lﬁindqaﬂg})ﬁa.d\ laad i

>>> def fact(n):
""" Return the factorial of the given number
r=1
while n > O:
r=r*n

n=n-1
returnr
«Uaa s
)Luw)f\s\éc qigﬁghl\ éM\ (,u\ e.ajﬁ Mo ZESA auvuJ\@
Gy pni aLady Al e g 3all lai 4l e senl 385k | A3 il (2
< k)



ST Gy petl) (b G sy iy L L e 38l sl 8 Enter Jaa) (3
Function parameter options 4lall allas < ;L
Positional parameters 4w gall alladl)
i) g lansd Cay e s JsY) danall 88 s gally o Al allaa ) yeY 4y e Jgd
oo A1l allace e (L 1) Awriedl) allacall ( AN (5305 Lasic 5 alaa (I
Ly g e se
Jue
X el y 5 g8l a4 ad)al)
>>> def power(x, y):
r=1
while y > O:
r=r*x
y=y-1

return r

>>> power(3, 3)
27

allaal) 2ae e Lelai (gollai Allall olas A daadiivsal) alleal) 22 () 6 o) calkai (5 ykall 028
Uad iy W) g Adlal) Ciy yai &
Joa

>>> power(3)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: power() takes exactly 2 positional argum ents (1 given)
>>>




Default values 4 i8Y) allaal)

S 5 AN iy 3 Lin 3383 ) Fauial ) a0 (S A1) Al
A o1 vie 5 A adks Lelas

Jii

>>> def power(x, y=2):
r=1
while y > O:
r=r*x
y=y-1
return r

>>> power(3, 3)
27

>>> power(3)

9

allaal) slow) Aol 9 arguments g3 i sl
Q,ga_g&el:.d\ cﬁyd}«e‘ﬁ#ﬁ\ﬂ\&w@\ (J:.d\ sl e\mbﬁ\aﬂ@;}ﬂ@kluu

Cabaad) JEA)
Jha
>>> power(2, 3)
8
>>> power(3, 2)
9
>>> power(y=2, x=3)
9
global 4alall ¢ Jocal Audaal) <l yiial)
def fact(n):

r=1



while n > 0:
r=r*n
n=n-1

return r

£)aig) ya) die agad Huii 5 fact Wall Lo ¢lai 5V Jocal dlaw iixin 51 <l il
&) s AN allae A8 8 e Sl AN & Hla i o) o il () agd Gl 5 Al
Al 8 s iy p =1 Jie Al Jady 055 i

8 laadl alasiinly @lld 5 aalasiin) Ji <lld (Slely global ale sxie dra o)) apkias

.global
Al iy 5 ,2Y)
Jua
>>> def fun():
... global a
..a=1
..b=2

Al 38 o yail oY)
>>>a = "one"
>>>p ="two"

>>> fun()
>>> a

1
>>> b

"two'



lambda exressions |aal julal
S il Led 3l J) 52 o pad

lambda parameterl, parameter2, . . .. expression
JUa

lambda x: x==" ", A, B
lambda x:2*x, xrange(5)
lambda x,y: (x, y, x*y)

Modules Js23 9all ) 43l zea) )

O sl A4S Diadle) dalall vie gl jull il jae ALl 5 () sy geal s aabatil aadiud
Lewlasing 5 g3 5la) gl @ 933 50 I dasis Python standard library dalall
sl e de gane Ciyry 25 e i ssar ke (o 3 )le 9 J g0 gall el iy el
a5

namespaces $lew) ciliLad

V3 Jgssa ol A8 o A o) a1l e e panad il pual (3o o 5eld a5
Y saaall g slanY) o jlad piay (5315 s lansd sliad g0 90 JSI

Jiia

BEVVI PYL P PRE S NG P

pi = 3.14159
def area(r):

""" area(r):return the area of a circle with rad ius
r.""

global pi

return(pi *r *r)

Sl ¢l a8 python las & mymath.py <ele 3 S yill 138 (35

>>> pi
Traceback (innermost last):
File "<stdin>", line 1, in ?



NameError: name 'pi' is not defined
>>> area(2)

Traceback (innermost last):

File "<stdin>", line 1, in ?

NameError: name 'area’ is not defined

:\ﬁ‘):.a‘):\careaﬁ\ﬂ\}:\ﬁﬂ):\cpl ;LE;\}(\ d.ﬁ\.u:).b;y

AL EP Y
>>> import mymath
>>> pi
Traceback (innermost last):
File "<stdin>", line 1, in ?
NameError: name 'pi' is not defined
>>> mymath.pi
3.1415899999999999
>>> mymath.area(2)
12.56636
>>> mymath.__doc__
'mymath - our example math module'
>>> mymath.area.__doc___
‘area(r): return the area of a circle with radius r

:Q&m

import 3 k)l (reddive mymath.py o< area s pi <y U sl (1

g5 s J s sall ol prepending 4l & G pi aladiul 5 oy jeil J sa il (2
(mymath Js2 sl attribute 44a pi awi 3 ) mymath.pi s < =l

Al 8 ddla) () 923 J g0 sall G Ao 5 A) iyl andid J g ge Jala iy ladll (3
. pi S k& mymath.pi <wadic) mymath.area Alal) Jie J g0 sal) any

Al i) (Say 45 oy import 4] 5 J g 90 (e Opre (28 e J) ) WS Liayl

A Jspaall and dylay ddla) o 5



>>> from mymath import pi
>>> pi
3.1415899999999999
>>> area(2)
Traceback (innermost last):
File "<stdin>", line 1, in ?
NameError: name 'area’ is not defined
5 lally L puadia alodin D olilhs WY 5 yuilae 4gl) J saca sl el i oo LaaY

from module import name

Lgeaiinn ) Und o Lgaladiing) Al slaca die 13¢5 4a) jua calind &l grea Adlall o) LaaY

mymath.area() JUIS Lgaladin) cany
import 8 k=l
JIE) 835 Ll

(1

import modulename
) pasind Sl camsall J 03 5all (8 Jlsall iy il qren alad JSEN 138 aadiay
i Al o oy pail) ansd Jg) (A Jsaaal) ansd A8liza) cany J a0 sl Jala Adls 5l Cay yas
Lahasin i
(2

from modulename import namel, name2, names3, . ..
UJJJEJM\JA ;LA.u:;Y\ 04 e\d;:u.u) us.q.jjdﬁd‘yd\ UAQ_H.’.A;W\ @MM\ (KYY
L) 3 sl s Al
3

from modulename import *

Ll J 50 5all o



38 40Y Aalial) 3 ,SIAN Cooa @l g Calall (i g3 8 Cany 08 A SN daly ddaadla
Lgalanal ZUiadY 28 il 5 L) 50 OS5 lan dadiun 48Sa Calay 3y

module search path Jgal) &y jea
%Atm MQY‘HJ}‘J\ L:.‘\.“)M \\\.\Ls;j

>>> import sys

>>> sys.path

['', 'C:\\windows\\SYSTEM32\\python34.zip',
'C:\\Python34\\DLLs', 'C:\\Python34\\1lib', 'C:\\Python34’,
'C:\\Python34\\1lib\\site-packages']

>>>

}LAA\JAogéCmAhud‘cyQJJJu\hbj

8 zeabidl 138 (330 O gy Axdy bl LHUS die ga Canll jae 48 ye0 dgen) ;ATAa
Al a) 58l O gy aadkaiog (s Gl jae (8 ()5S alae

(IS A 2 (K5 () sualy aldad el (5 5m A alaall 58 aga AT ala

>>> sys.prefix

'C:\\Python34'
>>> sys.argv
[''l]

>>>



>>> import os

>>> os.getcwd()

'C:\\Windows\\System32'

>>> os.listdir (os.curdir)

>>> os.chdir(folder)

>>> ps.getcwd()

os.path.exists( )

os.path.isdir( )

os.path.isfile( )

>>> import os

>>> os.path.exists('C:\\Doc

True

>>> os
False
>>> os
False
>>> os
True

>>> os
False
>>> os
False

>>> os

.path.

.path.

.path.

.path.

.path.

.path

exists ('C:\\Doc

exists ('C:\\Doc

isdir('C:\\Doc.

isfile('C:\\Doc

isdir('C:\\Doc.

.isfile ('C:\\Doc

filesystem <\ilal) sl
el Jeal) ala

all Jaall alas 5 gina i jaal

SIS Janll alae s K

cilile g clalaa oo i)

) gall andtin

. .\\amb\\My Documents')

..\\amb\\My. .\\Letter.doc"')

..\\amb\\\My. .\\1jslikflkjs"')

.\\amb\\My Documents')

. .\\amb\\My Documents')

.\\amb\\My. .\\Letter.doc"')

..\\amb\\My. .\\Letter.doc"')



False

>>>
Gl el cilalag dbla) g Jard) alaa s

>>> os.chdir(os.path.join('C:'"))

>>> os.listdir (os.curdir)

e of cile aus) s
>>> os.rename('registry.bkp’, 'registry.bkp.old’)
ile 411 3)
os.remove(‘bookl.doc.tmp’)
A (oS

os.makedirs('mydir’)
cila (e dalict) g Ad) Al
file objects —ilal) Ll 5 culila 28
AR @\ﬂ open ad)al Al

mypyfile = open('myfile’, 'r")
line = mypyfile.readline()

mypyfile asd slixiul 5 r 2313 myfile <alall Uaia J ¥ Hlaud)
line g (8 42z 55 mypyfile o slams 20 8 oy (AE ol
S5 file Object cams (oot g la b o sk U (2 6) 04k o 55 open Al o) JaaY
alall (e oS 5 cale s file object <ol (pdl) ate 4 HEl Calal) ) J g sl adiiin
Aladiuly &35 ) sl (A files /0 Ll il i g ML JS and) UK o) AT j8 Caad
cbile elend pe Yay cala ;i
Dbl 4l (ge) Cale ot 8 JsY) hand) aei readline 4%kl JsY) elaill o) sy
J3Sa 5 U el awd U )il g pewline s sk ey s g JsY)
B bl daladiny (e o LY 2ay Call) J&8 o () any

mypyfile.close()



A sl Cila s

file_object = open("myfile", 'w')
file_object.write(*Hello, World\n”)
file_object.close()

input( ) Aal Ao g 4d all Ll e ) AY) 9 JEYI
>>> x = input("enter file name to use: ")

enter file name to use: myfile
>>> X

'myfile’

>>> x = int(input("enter your number: "))
enter your number: 39

>>> X

39




Numpy 4and) 4l

indexing Ll 5 arry <asiall Jie 4022)) Cilalleall pumpy A4Sl anaius

ndarry
Ssale gl 8 paliall (e aal 5 g 2080030 Ll sacle a3l g3l 40iS
numpy plain) e JUa
¥ alaall (e alas Ja a 58 Ca g
3x + 6y - 5z = 12

x - 3y + 2z=-2
5 - y + 4z = 10

b sieaall L Jia 53 5

3 6 -5|x] [12
1 =3 2| yl=|-2
5 -1 4|z| |10

Oswbbilie ja s X =A'B 05 dall SAX =B JS8 e i€ il
import numpy as np
# Defining the matrices
A = np.matrix([[3, 6, -5],
[1, -3, 2],
[5, -1, 411)

w
i

np.matrix([[12],
[-21,
[1011)
# Solving for the variables, where we invert A
X =A** (-1) * B
print (X)
matrix([[ 1.75],
[ 1.75],



[ 0.7511)
«Uaa s
raite Jay anl Alac b numpy Jaead 2 o 68 import numpy as np kel 2
. np.matrix 233 numpy.matrix Jighll au) aadiu o Jaus ¢l 4 seud
Aallad ST 5 ) Jaa Jad 5 8l 44
import numpy as np
a = np.array([[3, 6, -5],
[1, _31 2] r
[5, -1, 411)
# Defining the array
b = np.array([12, -2, 10])
# Solving for the variables, where we invert A
X = np.linalg.inv(a) .dot(b)
print (x)
# array([ 1.75, 1.75, 0.75])

Sl Aa il g linalg (e Ak & S5 iny 48 shiad) Se 45 )l Liaadiul Us
(s siad) @yl Ja3 dot( ) A np.linalg.inv( ) ¢l &3 s numpy
Jha
numpy & 4fbasy) Jisall e
>>> import numpy as np

>>> x = np.random.randn(1000)

>>> mean = x.mean()

>>> std = x.std()

>>> var = x.var()

>>> mean
0.00083263604454047525
>>> std

0.97761359387048452

>>> var



0.95572833892036468
>>>



Scipy Azalal) d3al)

5 il 5 JalSill 5 alaiaY) 5 AliaY) Jie desiall dpaly ) J)sall seipy 4iSall i
RNy

Scipy stats 4xijall Agi<all

«EJJ&QA\dtpﬂeasLA‘jnunun/JJ}L&
>>> import numpy as np

>>> x = np.random.randn (1000)

>>> mean = x.mean()

>>> std = x.std()

>>> var = x.var()

>>> mean
0.00083263604454047525
>>> std
0.97761359387048452
>>> var

0.95572833892036468

stats 2 siwi 43 g SCipy 2 gind Y
>>> import scipy as sp
>>> from scipy import stats
norm A4Sl zlisd G HLia) ¢l ja) 5 dpenb Glily a5l
>>> from scipy.stats import norm

>>> print(norm.a,norm.b)

(-inf, inf)

el ol Gl

>>> y = norm.rvs(size = 1000)
y oaiall Caxind 5 ) apdall a5 5il) (e e 1000 255 o

>>> stats.describe (y)



DescribeResult (nobs=1000L,

minmax=(-3.6219575282524796, 3.2303851667890995) , mean=-
0.019475394704845807, variance=1.0721232210417662,
skewness=0.047585375503389454, kurtosis=0.08902490659323314)
>>>

E.La‘g.“ slaad) y describe() adpal

>>> np.random.seed (282629734)

>>> z = stats.t.rvs (10, size=1000)

10 4s Slasn t @) si e dad 1000 5 & 8 400 gdall dacY) al gal 430l dad oo
>>> z.max ()

5.2632773298071651

>>> z.min ()

-3.7897557242248197

>>> z.std()

1.1353386552387288

an) g dal ¢ s

>>> m = z.mean()
>>> stats.ttest_lsamp(z, m)
(0.0, 1.0)

il bassie A m OY &dsie 138 5 p-value = 1.0 Jl5 0 Llasy) i

K-S _uia)
>>> stats.kstest(z, 't', (10,))
(0.01597048315646199, 0.96063581462417624)

p- 50.0159... Alas) aels 10 4 s Glajut a5 o) z culS 13 Lad U i
value = 0.960..

>>> stats.kstest(z, 'norm')
(0.028315793880653972, 0.39485757274432154)

(test statistics, p-value) il §dmula 7 8 45 )3l clibul) calS 1) Lad lis)



>>> stats.skewtest (z)
(2.7846411274334515, 0.0053586995736829915)

skewness zaldil) JLid)

>>> stats.kurtosistest (z)
(4.7565018293119161, 1.9697645500378176e-06)

Kurtosis aadll jLid)

>>> stats.normaltest (z)
(30.378535860841446, 2.5315397653922047e-07)

doaglal) JLd|

>>> stats.normaltest(stats.t.rvs (10, size=100))
(2.4053653542879436, 0.30038728792621194)

10 40s Gla a5 1000 Leena t 2258 Led Bl g il Apnnla paias JU) b &

>>> stats.normaltest(stats.norm.rvs(size=1000))

(0.42443841163790574, 0.80878738723190435)
1000 ena (ould cznb a0 ) 58 Led Bal ge CliLy el il Ul s 8
500 Lo 10 s ke Bl 55 Jass siay oaida a5 55 e Silie ol g5 U JU) 4

>>> rvsl = stats.norm.rvs(loc=5, scale=10, size=500)
>>> rvs2 = stats.norm.rvs(loc=5, scale=10, size=500)
>>> stats.ttest_ind(rvsl, rvs2)

(1.1770563675812491, 0.23945365099781088)

5 hamall ol Y1 (i 8 o gy 0 A (Y1 Al syl { Ll ik
>>> rvs3 = stats.norm.rvs(loc=8, scale=10, size=500)
>>> stats.ttest_ind(rvsl, rvs3)

(-4.479765082832647, 8.3358279001851181e-06)
>>>

Ol K-S Jld)

>>> stats.ks_ 2samp (rvsl, rvs2)
(0.057999999999999996, 0.35990286596479987)

>>> stats.ks_ 2samp (rvsl, rvs3)



(0.11199999999999999, 0.0034136307392505553)

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

[ 1.

>>>

Linear Regression JaaiY) Je Jua
lede Hlasd) Aabea (gaukl (5 yad 5 (B ) daelia lily Al 6 Ca gu

import numpy as np

from scipy.optimize import curve fit
daleal) JS5 paail fgne Adla oy

def func(x, a, b):

return a * x + b

(ki) A phe e iy Al
X = np.linspace (0, 10, 100)
y = func(x, 1, 2)
Sl () pe) A
yn =y + 0.9 * np.random.normal (size=len (x))
b)) Je curve fit Slisiall Gudad Ally aadios
popt, pcov = curve fit(func, x, yn)
BUaLd\Gﬂbﬂ)ijaﬂ\AbudL§gk3aﬁLLb§‘;Laﬁpoptaaﬁﬂ
print (popt)
02381944 1.98481639]

(1,2 & Ala¥) agll) il sae sy

print (pcov)

[[ 0.00075571 -0.00377854]
[-0.00377854 0.02531748]]

>>>

L'é.\.\u\ DJP .AS_‘}.I Lm.l‘ (JLMSS ﬁu\_uﬂ\_\ﬂ\ g\ﬁjw pcov
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>>> import numpy as np
>>> import scipy as sc

>>> x = np.array([474.688, 506.445, 524.081, 530.672, 530.869,
566.984, 582.311, 582.940, 603.574, 792.358])

>>> x

array ([ 474.688, 506.445, 524.081, 530.672, 530.869,
566.984, 582.311, 582.94 , 603.574, 792.358])

>>> from scipy import stats
>>> sc.stats.describe (x)

DescribeResult (nobs=10L, minmax=(474.68799999999999,
792.35799999999995) , mean=569.49220000000003,
variance=7689.5458092888857, skewness=1.7024129743728933,
kurtosis=2.3738129817185847)

>>>
Reading csv files ddaliy 4 gaiall aidl) cilile 4) 3

>>> import pandas as pn
>>> from pandas import *
>>> iris = read csv("C:/Users/ibin/Desktop/iris.csv")
>>> print iris
sepal_ length sepal width petal length petal width name

0 5.1 3.5 1.4 0.2 setosa



>>> print iris["name"]

0 setosa
1 setosa
2 setosa

>>> print iris["name"][12]

setosa

>>> print iris["sepal length"][12]
4.8

>>> print iris[iris["sepal length"]> 5.0]

sepal length sepal width petal length petal width

0] 5.1 3.5 1.4
5 5.4 3.9 1.7
10 5.4 3.7 1.5
14 5.8 4.0 1.2
15 5.7 4.4 1.5

>>> print iris[iris["sepal length"]< 5.0]

sepal_ length sepal width petal length petal width

0.

0.

2

4

setosa

setosa

name

setosa

setosa

setosa

setosa

setosa

name



1 4.9 3.0 1.4 0.2 setosa

2 4.7 3.2 1.3 0.2 setosa
3 4.6 3.1 1.5 0.2 setosa
6 4.6 3.4 1.4 0.3 setosa

>>> print iris["sepal length"] .mean ()
5.84333333333

>>> import scipy

>>> from scipy import stats

>>> print scipy.stats.sem(iris["sepal_ length"])

0.0676113162276

>>> print iris["sepal length"].std()
0.828066127978

>>> print iris["sepal length"].var()
0.685693512304

>>> print iris["sepal length"] .median()
5.8

>>> print iris["sepal_ length"] .mode ()

0 5

>>> print iris["sepal length"].sem()

0.0676113162276



>>> f val, p val = stats.f oneway(iris.sepal length,

iris.sepal width)
>>> £ val
1335.7678308241761
>>> p val

3.9878381148481482e-112

>>> x = iris.sepal length
>>> y = iris.sepal_width
>>> z = iris.petal length

>>> w = iris.petal width

>>> f val, p _val = stats.f oneway(x, y, z, W)
>>> £ val

483.57128302425951

>>> p val

3.4996987081941695e-159

>>>
)i‘dﬁh
>>> import pandas

>>> data =
pandas.read csv('C:/Users/ibin/Desktop/brain size.csv', sep=';',

na values=".")
>>> print data

Unnamed: 0 Gender FSIQ VIQ PIQ Weight Height MRI_Count\t



0 1 Female 133 132 124 118 64.5 816932
1 2 Male 140 150 124 NaN 72.5 1001121
2 3 Male 139 123 150 143 73.3 1038437
>>> print data ['Gender']

0 Female

1 Male

38 Male

39 Male

>>> gender_data = data.groupby ('Gender')

>>> print gender_ data.mean()

Unnamed: O FSIQ VvIQ PIQ Weight Height MRI_Count\t

Gender

Female 19.65 111.9 109.45 110.45 137.200000 65.765000
862654.6

Male 21.35 115.0 115.25 111.60 166.444444 71.431579
954855.4

>>> for name, value in gender_data['VIQ']:
print name, np.mean (value)

Female 109.45

Male 115.25

>>> data[data['Gender'] == 'Female']['VIQ'] .mean()



109.

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

45

from pandas.tools import plotting

plotting.scatter matrix(data[['PIQ', 'VIQ',6 'FSIQ']])
from scipy import stats
stats.ttest_lsamp(data['VIQ'], O)

female viq = data[data['Gender'] == 'Female']['VIQ']
male viqg = data[data['Gender'] == 'Male']['VIQ']
stats.ttest_ind(female viq, male viq)
stats.ttest_ind(data['FSIQ'], data['PIQ'])
stats.ttest _rel(data['FSIQ'], data['PIQ'])
stats.ttest_lsamp(data['FSIQ'] - data['PIQ'], O0)
from scipy import stats

import numpy as np

x = [10, 11, 13, 9, 7, 12, 12, 9, 10, 12]

y = [13, 21, 5, 10, 8, 14, 10, 12, 7, 15]

slope, intercept, r_value, p value, std err =

stats.linregress(x,y)

# To get coefficient of determination (r_squared)

>>>

print "r-squared:", r value**2

r-squared: 0.15286643777



pandas 4Sal)

>>> import pandas

>>> data = pandas.read;psv('examples/brain_size.csv', sep=';",

na_values=".")
>>> print data

Unnamed: 0 Gender FSIQ VIQ PIQ Weight Height MRI_Count

0 1 Female 133 132 124 118 64.5 816932
1 2 Male 140 150 124 NaN 72.5 1001121
2 3 Male 139 123 150 143 73.3 1038437

>>> print data['Gender']

0 Female
1 Male
2 Male
3 Male
4 Female

>>> gender_data = data.groupby ('Gender')

>>> print gender_ data.mean()

Unnamed: O FSIQ VvIQ PIQ Weight Height MRI Count
Gender

Female 19.65 111.9 109.45 110.45 137.200000 65.765000 862654.6



Male 21.35 115.0 115.25 111.60 166.444444 71.431579 954855.4
>>> for name, value in gender_data['VIQ']:
print name, np.mean(value)
Female 109.45
Male 115.25
>>> data[data['Gender'] == 'Female']['VIQ'] .mean()

109.45

>>> import numpy as np

>>> import scipy as sc

>>> import pandas as pd

>>> from pandas import *

>>> import Tkinter,tkFileDialog

>>> ## C:\Users\amb\Desktop\R python course\hsb2.csv
>>> hsb = tkFileDialog.askopenfile ()

>>> hsb2 = read csv(hsb)

>>> hsb.close()

>>> hsb2

id female race ses schtyp prog read write math science socst

0 70 0 4 1 1 1 57 52 41 47 57
1 121 1 4 2 1 3 68 59 53 63 61
198 118 1 4 2 1 1 55 62 58 58 61

199 137 1 4 3 1 2 63 65 65 53 61



>>> hsb2["race"]

0 4
1 4
198 4
199 4

Name: race, Length: 200, dtype: int64

>>> x = hsb2["read"]

>>> y = hsb2["write"]
>>> z = hsb2["math"]
>>> w = hsb2['science']

>>> from scipy import stats

>>> stats.ttest_ind(x,y)
(-0.551990645527904, 0.58126457287969857)
>>> stats.ttest_ind(x, z)
(-0.42257874015791508, 0.67283084594388431)

>>> print hsb2.mean ()

id 100.500
female 0.545
race 3.430

ses 2.055



schtyp 1.160
prog 2.025
read 52.230
write 52.775
math 52.645
science 51.850
socst 52.405
dtype: floaté64

>>> hsb2.describe()

count

mean

std

min

25%

50%

75%

max

count

mean

std

min

25%

50%

200.

100.

57.

50.

100.

150

200.

200.

52.

10.

28.

44.

50.

id

000000

500000

879185

.000000

750000

500000

.250000

000000

read

000000

230000

252937

000000

000000

000000

200.

200.

52.

31.

45.

54.

female

00000

.54500

.49922

.00000

.00000

.00000

.00000

.00000

write

000000

775000

.478586

000000

750000

000000

200.

200

52.

33.

45.

52.

race

000000

.430000

.039472

.000000

.000000

.000000

.000000

.000000

math

.000000

645000

.368448

000000

000000

000000

200.

200.

51.

26.

44.

53.

ses

000000

.055000

.724291

.000000

.000000

.000000

.000000

.000000

science

000000

850000

.900891

000000

000000

000000

200.

200.

52.

10.

26.

46.

52.

schtyp

000000

.160000

.367526

.000000

.000000

.000000

.000000

.000000

socst

000000

405000

735793

000000

000000

000000

200.

prog

000000

.025000

.690477

.000000

.000000

.000000

.250000

.000000

\



75% 60.000000 60.000000 59.000000

max 76.000000 67.000000 75.000000

>>> help (ols)
>>> result = ols(y=y, x=Xx)

>>> result

Formula: Y ~ <x> + <intercept>
Number of Observations:

Number of Degrees of Freedom:
R-squared: 0.3561
0.3529

Adj R-squared:

Rmse: 7.6249
F-stat (1, 198):

Degrees of Freedom: model 1,

Variable Coef Std Err

109.5213, p-value:

58.000000 61.000000

74.000000 71.000000

200

0.0000

resid 198

t-stat p-value CI 2.5%

CI 97.5%



x 0.5517 0.0527 10.47 0.0000 0.4484 0.6550

intercept 23.9594 2.8057 8.54 0.0000 18.4602 29.4587
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>>> import numpy as np
>>> import scipy as sp
>>> import pandas as pd
>>> from scipy import stats
>>> from pandas import *

>>> experimentDF =
read csv("C:\Users\ibin\Desktop\parasite data.csv",

na values=[""])
>>> print experimentDF

Virulence Replicate ShannonDiversity

0 0.5 1 0.059262
1 0.5 2 1.093600
348 NaN 49 0.383512
349 NaN 50 0.511329

[350 rows x 3 columns]
>>> print experimentDF["Virulence"]

0 0.5



348 NaN

349 NaN

Name: Virulence, Length: 350, dtype: floaté64

>>> print experimentDF|['"ShannonDiversity"][12]

1.58981

>>> print experimentDF[experimentDF|["ShannonDiversity"] > 2.0]

Virulence Replicate ShannonDiversity

8 0.5 9 2.04768
89 0.6 40 2.01066
92 0.6 43 2.90081
237 0.9 38 2.16535
243 0.9 44 2.17578
251 1.0 2 2.16044

>>> print experimentDF|[np.isnan (experimentDF["Virulence"])]

Virulence Replicate ShannonDiversity

300 NaN 1 0.000000
301 NaN 2 0.000000
348 NaN 49 0.383512

349 NaN 50 0.511329



>>> print "Mean virulence across all treatments:",

experimentDF ["Virulence"] .mean ()
Mean virulence across all treatments: 0.75

>>> from scipy.stats import sem

>>> print "Mean virulence across all treatments:",

sem (experimentDF ["Virulence"])
Mean virulence across all treatments: nan
>>> print experimentDF.dropna ()

Virulence Replicate ShannonDiversity

0 0.5 1 0.059262
1 0.5 2 1.093600
298 1.0 49 0.000000
299 1.0 50 0.000000

[300 rows x 3 columns]

>>> print experimentDF.fillna(0.0) ["Virulence"]

0 0.5
1 0.5
348 0
349 0

Name: Virulence, Length: 350, dtype: floaté64



>>> print ("Mean virulence across all treatments w/ dropped

NaN:",

experimentDF["Virulence"] .dropna () .mean())

('Mean virulence across all treatments w/ dropped NaN:', 0.75)

>>> print ("Mean virulence across all treatments w/ filled

NaN:",

experimentDF.£fillna(0.0) ["Virulence"] .mean())

('Mean virulence across all treatments w/ filled NaN:',

0.6428571428571429)

>>> print ("Mean Shannon Diversity w/ 0.8 Parasite Virulence =",

experimentDF [experimentDF["Virulence"]

0.8] ["ShannonDiversity"] .mean())

('Mean Shannon Diversity w/ 0.8 Parasite Virulence =',

1.2691338188000001)
>>> print ("Variance in Shannon Diversity w/ 0.8 Parasite

Virulence =",

experimentDF [experimentDF["Virulence"]

0.8] ["ShannonDiversity"].var())

('Variance in Shannon Diversity w/ 0.8 Parasite Virulence =',

0.61103843331267282)

>>> print ("SEM of Shannon Diversity w/ 0.8 Parasite Virulence

=n
’

sem (experimentDF [experimentDF["Virulence"]

0.8] ["ShannonDiversity"]))



('SEM of Shannon Diversity w/ 0.8 Parasite Virulence =',

0.11054758552882764)

>>> treatmentl = experimentDF[experimentDF["Virulence"] ==

0.5] ["ShannonDiversity"]

>>> treatment2 = experimentDF[experimentDF["Virulence"] ==

0.8] ["ShannonDiversity"]

>>> print "Data set 1:\n", treatmentl
Data set 1:

0 0.059262

1 1.093600

49 0.000000

Name: ShannonDiversity, dtype: floaté64
>>> print "Data set 2:\n", treatment2
Data set 2:

150 1.433800

151 2.079700

198 0.000000
199 1.990900
Name: ShannonDiversity, dtype: float64

>>> treatment3 = experimentDF [experimentDF["Virulence"] ==

0.8] ["ShannonDiversity"]



>>> treatmentd4 = experimentDF[experimentDF["Virulence"] ==

0.9] ["ShannonDiversity"]
>>> type (experimentDF)
<class 'pandas.core.frame.DataFrame'>
Al o Ala
Python 2.7.9 |Anaconda 2.2.0 (64-bit)| (default, Dec 18 2014,
16:57:52) [MSC v.1500 64 bit (AMD64)] on win32
Type "copyright", "credits" or "license ()" for more information.
>>> import scipy as sp
>>> import numpy as np
>>> from scipy import stats
>>> s = sp.randn(100)
>>> s.mean ()
0.10683297347180584
>>> s.min()
-2.470091937455591
>>> s.max()
2.8750247220873035
>>> s.var()
1.1162508518405709
>>> s.std()
1.0565277335879881

>>> sp.mean(s)



0.10683297347180584

>>> sp.var(s)

1.1162508518405709

>>> sp.std(s)

1.0565277335879881

>>> sp.median(s)

0.16752620985057426

>>> n, min max, mean, var, skew, kurt = stats.describe(s)
>>> n

100L

>>> min max

(-2.470091937455591, 2.8750247220873035)
>>> mean

0.10683297347180584

>>> var

1.1275261129702736

>>> skew

-0.19503710136976135

>>> kurt

-0.24255807597047108

>>> sampll = stats.norm.rvs(loc=3.5, scale=2.0, size=100)
>>> stats.describe (sampll)

DescribeResult (



nobs=100L,

minmax=(-1.0780854373372888, 7.5579278512797066) ,
mean=3.4292092298254819,

variance=3.3775667140475258,
skewness=-0.1179983952230429,
kurtosis=-0.12496640095573852)

>>>
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stats

Statistical functions -- This module contains a large humber of probability

distributions as well as a growing library of statistical functions.

Access via:

>>> from scipy 1lmport stats

Also see: http://docs.scipy.org/doc/scipy/reference/tutorial/stats.htmi

For an overview, in IPython, do:

>>> from scipy import stats

>>> help(stats)

Each included distribution is an instance of the class rv_continous: For each given

name the following methods are available:

e rv_continuous([momtype, a, b, xtol, ...]) -- A generic continuous random
variable class meant for subclassing.

e rv_continuous.pdf(x, *args, **kwds) -- Probability density function at x of
the given RV.

e rv_continuous.logpdf(x, *args, **kwds) -- Log of the probability density
function at x of the given RV.

e rv_continuous.cdf(x, *args, **kwds) -- Cumulative distribution function of

the given RV.



e rv_continuous.logcdf(x, *args, **kwds) -- Log of the cumulative distribution
function at x of the given RV.

e rv_continuous.sf(x, *args, **kwds) -- Survival function (1-cdf) at x of the
given RV.

e rv_continuous.logsf(x, *args, **kwds) -- Log of the survival function of the
given RV.

e rv_continuous.ppf(q, *args, **kwds) -- Percent point function (inverse of
cdf) at g of the given RV.

e rv_continuous.isf(q, *args, **kwds) -- Inverse survival function at q of the
given RV.

e rv_continuous.moment(n, *args, **kwds) -- n'th order non-central moment
of distribution.

e rv_continuous.stats(*args, **kwds) -- Some statistics of the given RV

e rv_continuous.entropy(*args, **kwds) -- Differential entropy of the RV.

e rv_continuous.fit(data, *args, **kwds) -- Return MLEs for shape, location,
and scale parameters from data.

e rv_continuous.expect([func, args, loc, ...]) -- Calculate expected value of a

function with respect to the distribution.

Calling the instance as a function returns a frozen pdf whose shape, location, and

scale parameters are fixed.

Similarly, each discrete distribution is an instance of the class rv_discrete:

e rv_discrete([a, b, name, badvalue, ...]) -- A generic discrete random variable
class meant for subclassing.

e rv_discrete.rvs(*args, **kwargs) -- Random variates of given type.

e rv_discrete.pmf(k, *args, **kwds) -- Probability mass function at k of the
given RV.

e rv_discrete.logpmf(k, *args, **kwds) -- Log of the probability mass function
at k of the given RV.

e rv_discrete.cdf(k, *args, **kwds) -- Cumulative distribution function of the

given RV.



o rv_discrete.logcdf(k, *args, **kwds) -- Log of the cumulative distribution
function at k of the given RV

e rv_discrete.sf(k, *args, **kwds) -- Survival function (1-cdf) at k of the given
RV.

e rv_discrete.logsf(k, *args, **kwds) -- Log of the survival function of the
given RV.

e rv_discrete.ppf(q, *args, **kwds) -- Percent point function (inverse of cdf) at
g of the given RV

e rv_discrete.isf(q, *args, **kwds) -- Inverse survival function (1-sf) at q of
the given RV.

e rv_discrete.stats(*args, **kwds) -- Some statistics of the given RV

e rv_discrete.moment(n, *args, **kwds) -- n'th order non-central moment of
distribution.

e rv_discrete.entropy(*args, **kwds) -- Differential entropy of the RV.

o rv_discrete.expect([func, args, loc, Ib, ...]) -- Calculate expected value of a

function with respect to the distribution

Continuous distributions:

e alpha -- An alpha continuous random variable.

e anglit -- An anglit continuous random variable.

e arcsine -- An arcsine continuous random variable.

e beta -- A beta continuous random variable.

e betaprime -- A beta prime continuous random variable.

e bradford -- A Bradford continuous random variable.

e burr -- A Burr continuous random variable.

e cauchy -- A Cauchy continuous random variable.

e chi -- A chi continuous random variable.

e chi2 -- A chi-squared continuous random variable.

e cosine -- A cosine continuous random variable.

e dgamma -- A double gamma continuous random variable.
e dweibull -- A double Weibull continuous random variable.

e erlang -- An Erlang continuous random variable.



expon -- An exponential continuous random variable.

exponweib -- An exponentiated Weibull continuous random variable.
exponpow -- An exponential power continuous random variable.

f -- An F continuous random variable.

fatiguelife -- A fatigue-life (Birnbaum-Sanders) continuous random variable.
fisk -- A Fisk continuous random variable.

foldcauchy -- A folded Cauchy continuous random variable.

foldnorm -- A folded normal continuous random variable.

frechet_r -- A Frechet right (or Weibull minimum) continuous random
variable.

frechet_| -- A Frechet left (or Weibull maximum) continuous random variable.
genlogistic -- A generalized logistic continuous random variable.
genpareto -- A generalized Pareto continuous random variable.
genexpon -- A generalized exponential continuous random variable.
genextreme -- A generalized extreme value continuous random variable.
gausshyper -- A Gauss hypergeometric continuous random variable.
gamma -- A gamma continuous random variable.

gengamma -- A generalized gamma continuous random variable.
genhalflogistic -- A generalized half-logistic continuous random variable.
gilbrat -- A Gilbrat continuous random variable.

gompertz -- A Gompertz (or truncated Gumbel) continuous random variable.
gumbel_r -- A right-skewed Gumbel continuous random variable.
gumbel_| -- A left-skewed Gumbel continuous random variable.
halfcauchy -- A Half-Cauchy continuous random variable.

halflogistic -- A half-logistic continuous random variable.

halfnorm -- A half-normal continuous random variable.

hypsecant -- A hyperbolic secant continuous random variable.
invgamma -- An inverted gamma continuous random variable.

invgauss -- An inverse Gaussian continuous random variable.

invweibull -- An inverted Weibull continuous random variable.

johnsonsb -- A Johnson SB continuous random variable.

johnsonsu -- A Johnson SU continuous random variable.



ksone -- General Kolmogorov-Smirnov one-sided test.

kstwobign -- Kolmogorov-Smirnov two-sided test for large N.
laplace -- A Laplace continuous random variable.

logistic -- A logistic (or Sech-squared) continuous random variable.
loggamma -- A log gamma continuous random variable.

loglaplace -- A log-Laplace continuous random variable.

lognorm -- A lognormal continuous random variable.

lomax -- A Lomax (Pareto of the second kind) continuous random variable.
maxwell -- A Maxwell continuous random variable.

mielke -- A Mielke’s Beta-Kappa continuous random variable.
nakagami -- A Nakagami continuous random variable.

ncx2 -- A non-central chi-squared continuous random variable.

ncf -- A non-central F distribution continuous random variable.

nct -- A non-central Student’s T continuous random variable.

norm -- A normal continuous random variable.

pareto -- A Pareto continuous random variable.

pearson3 -- A pearson type III continuous random variable.
powerlaw -- A power-function continuous random variable.
powerlognorm -- A power log-normal continuous random variable.
powernorm -- A power normal continuous random variable.

rdist -- An R-distributed continuous random variable.

reciprocal -- A reciprocal continuous random variable.

rayleigh -- A Rayleigh continuous random variable.

rice -- A Rice continuous random variable.

recipinvgauss -- A reciprocal inverse Gaussian continuous random variable.
semicircular -- A semicircular continuous random variable.

t -- A Student’s T continuous random variable.

triang -- A triangular continuous random variable.

truncexpon -- A truncated exponential continuous random variable.
truncnorm -- A truncated normal continuous random variable.
tukeylambda -- A Tukey-Lamdba continuous random variable.

uniform -- A uniform continuous random variable.



e vonmises -- A Von Mises continuous random variable.

e wald -- A Wald continuous random variable.

e weibull_min -- A Frechet right (or Weibull minimum) continuous random
variable.

e weibull_max -- A Frechet left (or Weibull maximum) continuous random
variable.

e wrapcauchy -- A wrapped Cauchy continuous random variable.

e Multivariate -- distributions

e multivariate_normal -- A multivariate normal random variable.

o Discrete -- distributions

e bernoulli -- A Bernoulli discrete random variable.

e binom -- A binomial discrete random variable.

e boltzmann -- A Boltzmann (Truncated Discrete Exponential) random variable.

e dlaplace -- A Laplacian discrete random variable.

e geom -- A geometric discrete random variable.

e hypergeom -- A hypergeometric discrete random variable.

e logser -- A Logarithmic (Log-Series, Series) discrete random variable.

e nbinom -- A negative binomial discrete random variable.

e planck -- A Planck discrete exponential random variable.

e poisson -- A Poisson discrete random variable.

e randint -- A uniform discrete random variable.

e skellam -- A Skellam discrete random variable.

e zipf -- A Zipf discrete random variable.

Statistical functions -- Several of these functions have a similar version in

scipy.stats.mstats which work for masked arrays.

e describe(a[, axis]) -- Computes several descriptive statistics of the passed
array.

e gmean(a[, axis, dtype]) -- Compute the geometric mean along the specified
axis.

e hmean(al[, axis, dtype]) -- Calculates the harmonic mean along the specified

axis.



kurtosis(a[, axis, fisher, bias]) -- Computes the kurtosis (Fisher or
Pearson) of a dataset.

kurtosistest(a[, axis]) -- Tests whether a dataset has normal kurtosis
mode(a[, axis]) -- Returns an array of the modal (most common) value in
the passed array.

moment(a[, moment, axis]) -- Calculates the nth moment about the
mean for a sample.

normaltest(a[, axis]) -- Tests whether a sample differs from a normal
distribution.

skew(al[, axis, bias]) -- Computes the skewness of a data set.
skewtest(a[, axis]) -- Tests whether the skew is different from the normal
distribution.

tmean(a[, limits, inclusive]) -- Compute the trimmed mean.

tvar(a[, limits, inclusive]) -- Compute the trimmed variance

tmin(a[, lowerlimit, axis, inclusive]) -- Compute the trimmed minimum
tmax(a[, upperlimit, axis, inclusive]) -- Compute the trimmed maximum
tstd(a[, limits, inclusive]) -- Compute the trimmed sample standard deviation
tsem(a[, limits, inclusive]) -- Compute the trimmed standard error of the
mean.

nanmean(x[, axis]) -- Compute the mean over the given axis ignoring nans.
nanstd(x[, axis, bias]) -- Compute the standard deviation over the given
axis, ignoring nans.

nanmedian(x[, axis]) -- Compute the median along the given axis ignoring
nan values.

variation(a[, axis]) -- Computes the coefficient of variation, the ratio of
the biased standard deviation to the mean.

cumfreq(a[, numbins, defaultreallimits, weights]) -- Returns a cumulative
frequency histogram, using the histogram function.

histogram2(a, bins) -- Compute histogram using divisions in bins.
histogram(a[, numbins, defaultlimits, ...]) -- Separates the range into
several bins and returns the number of instances in each bin.

itemfreq(a) -- Returns a 2-D array of item frequencies.



percentileofscore(a, score[, kind]) -- The percentile rank of a score relative
to a list of scores.

scoreatpercentile(a, per[, limit, ...]) -- Calculate the score at a given
percentile of the input sequence.

relfreq(a[, numbins, defaultreallimits, weights]) -- Returns a relative
frequency histogram, using the histogram function.

binned_statistic(x, values[, statistic, ...]) -- Compute a binned statistic for a
set of data.

binned_statistic_2d(x, y, values[, ...]) -- Compute a bidimensional binned
statistic for a set of data.

binned_statistic_dd(sample, values], ...]) -- Compute a multidimensional
binned statistic for a set of data.

obrientransform(*args) -- Computes the O’Brien transform on input data
(any number of arrays).

signaltonoise(a[, axis, ddof]) -- The signal-to-noise ratio of the input data.
bayes_mvs(data[, alpha]) -- Bayesian confidence intervals for the mean, var,
and std.

sem(a[, axis, ddof]) -- Calculates the standard error of the mean (or
standard error of measurement) of the values in the input array.
zmap(scores, compare|[, axis, ddof]) -- Calculates the relative z-scores.
zscore(a[, axis, ddof]) -- Calculates the z score of each value in the
sample, relative to the sample mean and standard deviation.

sigmaclip(a[, low, high]) -- Iterative sigma-clipping of array elements.
threshold(a[, threshmin, threshmax, newval]) -- Clip array to a given value.
trimboth(a, proportiontocut[, axis]) -- Slices off a proportion of items from
both ends of an array.

trim1(a, proportiontocut[, tail]) -- Slices off a proportion of items from ONE
end of the passed array distribution.

f_oneway(*args) -- Performs a 1-way ANOVA.

pearsonr(x, y) -- Calculates a Pearson correlation coefficient and the p-

value for testing non-correlation.



spearmanr(a[, b, axis]) -- Calculates a Spearman rank-order correlation
coefficient and the p-value to test for non-correlation.

pointbiserialr(x, y) -- Calculates a point biserial correlation coefficient and the
associated p-value.

kendalltau(x, y[, initial_lexsort]) -- Calculates Kendall’s tau, a correlation
measure for ordinal data.

linregress(x[, y]) -- Calculate a regression line

ttest_1samp(a, popmean[, axis]) -- Calculates the T-test for the mean of
ONE group of scores.

ttest_ind(a, b[, axis, equal_var]) -- Calculates the T-test for the means
of TWO INDEPENDENT samples of scores.

ttest_rel(a, b[, axis]) -- Calculates the T-test on TWO RELATED samples of
scores, a and b.

kstest(rvs, cdf[, args, N, alternative, mode]) -- Perform the
Kolmogorov-Smirnov test for goodness of fit.

chisquare(f_obs[, f_exp, ddof, axis]) -- Calculates a one-way chi square
test.

power_divergence(f_obs[, f_exp, ddof, axis, ...]) -- Cressie-Read power
divergence statistic and goodness of fit test.

ks_2samp(datal, data2) -- Computes the Kolmogorov-Smirnov statistic
on 2 samples.

mannwhitneyu(x, y[, use_continuity]) -- Computes the Mann-Whitney rank
test on samples x and vy.

tiecorrect(rankvals) -- Tie correction factor for ties in the Mann-Whitney U
and Kruskal-Wallis H tests.

rankdata(a[, method]) -- Assign ranks to data, dealing with ties
appropriately.

ranksums(x, y) -- Compute the Wilcoxon rank-sum statistic for two samples.
wilcoxon(x[, y, zero_method, correction]) -- Calculate the Wilcoxon signed-
rank test.

kruskal(*args) -- Compute the Kruskal-Wallis H-test for independent samples



o friedmanchisquare(*args) -- Computes the Friedman test for repeated
measurements

e ansari(x, y) -- Perform the Ansari-Bradley test for equal scale parameters

e Dbartlett(*args) -- Perform Bartlett’s test for equal variances

e levene(*args, **kwds) -- Perform Levene test for equal variances.

e shapiro(x[, a, reta]) -- Perform the Shapiro-Wilk test for normality.

e anderson(x[, dist]) -- Anderson-Darling test for data coming from a
particular distribution

e anderson_ksamp(samples[, midrank]) -- The Anderson-Darling test for k-
samples.

e binom_test(x[, n, p]) -- Perform a test that the probability of success is p.

o fligner(*args, **kwds) -- Perform Fligner’s test for equal variances.

e mood(x, y[, axis]) -- Perform Mood'’s test for equal scale parameters.

e boxcox(x[, Imbda, alpha]) -- Return a positive dataset transformed by a Box-
Cox power transformation.

e boxcox_normmax(x[, brack, method]) -- Compute optimal Box-Cox
transform parameter for input data.

e boxcox_lIf(Imb, data) -- The boxcox log-likelihood function.

o entropy(pk[, gk, base]) -- Calculate the entropy of a distribution for given

probability values.

Contingency table functions:

o chi2_contingency(observed|[, correction, lambda_]) -- Chi-square test
of independence of variables in a contingency table.

e contingency.expected_freq(observed) -- Compute the expected frequencies
from a contingency table.

e contingency.margins(a) -- Return a list of the marginal sums of the array a.

o fisher_exact(table[, alternative]) -- Performs a Fisher exact test on a 2x2

contingency table.



Plot-tests:

e ppcc_max(x[, brack, dist]) -- Returns the shape parameter that maximizes
the probability plot correlation coefficient for the given data to a one-
parameter family of distributions.

e ppcc_plot(x, a, b[, dist, plot, N]) -- Returns (shape, ppcc), and optionally
plots shape vs.

e probplot(x[, sparams, dist, fit, plot]) -- Calculate quantiles for a probability
plot, and optionally show the plot.

e boxcox_normplot(x, la, Ib[, plot, N]) -- Compute parameters for a Box-Cox

normality plot, optionally show it.

Masked statistics functions:
Statistical functions for masked arrays (scipy.stats.mstats):

e scipy.stats.mstats.argstoarray

e scipy.stats.mstats.betai

e scipy.stats.mstats.chisquare

e scipy.stats.mstats.count_tied_groups

e scipy.stats.mstats.describe

e scipy.stats.mstats.f_oneway

e scipy.stats.mstats.f_value_wilks_lambda
e scipy.stats.mstats.find_repeats

e scipy.stats.mstats.friedmanchisquare

e scipy.stats.mstats.kendalltau

e scipy.stats.mstats.kendalltau_seasonal
e scipy.stats.mstats.kruskalwallis

e scipy.stats.mstats.kruskalwallis

e scipy.stats.mstats.ks_twosamp

e scipy.stats.mstats.ks_twosamp

e scipy.stats.mstats.kurtosis

e scipy.stats.mstats.kurtosistest
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mstats.linregress
mstats.mannwhitneyu
mstats.plotting_positions
mstats.mode
mstats.moment
mstats.mquantiles
mstats.msign
mstats.normaltest
mstats.obrientransform
mstats.pearsonr
mstats.plotting_positions
mstats.pointbiserialr
mstats.rankdata
mstats.scoreatpercentile
mstats.sem
mstats.signhaltonoise
mstats.skew
mstats.skewtest
mstats.spearmanr
mstats.theilslopes
mstats.threshold
mstats.tmax
mstats.tmean
mstats.tmin
mstats.trim
mstats.trima
mstats.trimboth
mstats.trimmed_stde
mstats.trimr
mstats.trimtail
mstats.tsem

mstats.ttest_onesamp



e scipy.stats.mstats.ttest_ind

e scipy.stats.mstats.ttest_onesamp
e scipy.stats.mstats.ttest_rel

e scipy.stats.mstats.tvar

e scipy.stats.mstats.variation

e scipy.stats.mstats.winsorize

e scipy.stats.mstats.zmap

e scipy.stats.mstats.zscore

Univariate and multivariate kernel density estimation (scipy.stats.kde):

e gaussian_kde(dataset[, bw_method]) -- Representation of a kernel-density

estimate using Gaussian kernels.

For many more stat related functions install the software R and the interface

package rpy.



Statistical functions

describe

gmean

hmean

kurtosis

kurtosistest

mode

moment

normaltest

skew

skewtest

tmean

tvar

tmin

tmax

tstd

tsem

nanmean

nanstd

-- Descriptive statisti
-—- Geometric mean
-—- Harmonic mean

—-— Fisher or Pearson ku

-=- Modal wvalue

-— Central moment

—-— Skewness

—-—= Truncated arithmetic

-- Truncated wvariance

cs

rtosis

mean

-- Mean, ignoring NaN values

-- Standard deviation,

values

ignoring NaN



nanmedian —-— Median, ignoring NaN values
variation —-—- Coefficient of variation

histogram

linregress

ttest lsamp

ttest_ind

ttest_rel

kstest

chisquare

ks 2samp

chi2 contingency
contingency.expected freq

contingency.margins



