Chapter 1: First Steps

This is a FfX inline equation: x = Ax + b

And this is a one-liner:

x=Ax+b

Pﬁ){““) if 120

—u (r) otherwise

f(x)=(a+b)
=a’+(a+b)+(a+b)+b’

=a’+2-(a+b)+b°
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/ T Home R
€) @ | localhost:s5 & |[Q search s 9 ¥ & ® =
= Jupyter
Files ~ Running  Clusters
Select items to perform actions on them Upload
O [-|» Text File
Folder
O & i
B First steps.ipynb Terminal
O & The IPython Notebook.ipynb
Notebooks
D D datasets-uckiris.csv Python 3
O D regression-datasets-housing.csv
he Untitled - Mozilla Firefox -+ X
Z Home Z Untitled x \gn
€ localhost:2888/noteb! titled.ipynb?kernel_name=py c HQ search ‘ wvEe O 3 A& O =
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In [ 1:|# You can write your code in cells like thig :-)
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Chapter 2: Data Munging

[

Repeat, if unsatisfactory

sepal_length | sepal_width
0 a1 3.5
1 449 a0
2 4.7 3.2
3 4.6 3.1

Ingest Munging DS Pipeline Learning Visualize Data
| | (Obtain) || (Scrub) || (Explore) || (Model) || (iNterpret) | prodU}tJ
I Chapter 3 Chapter 4 Chapter6
Chapter 2
sepal_length |sepal width | petal length | petal width |target
o321 3.9 14 0.z Iris-setosa
1149 3.0 14 0.2 Iris-setosa
247 3.2 1.3 0.2 Iris-setosa
3|46 31 1.5 0.2 Iris-setosa
450 36 14 0.2 Iris-setosa

[7]




Python Data Science Essentials Second Edition

146 | 5.3 25
147 | 6.5 3.0
148 6.2 34
14959 3.0

Date Temperature city 1|Temperature city 2 |Temperature city 3 |Which_destination
0| 20140910(80.0 320 40 1
120140911 |100.0 200 36 2
220140212 (102.0 250 4B 1
320140913 (60.0 200 35 3
420140914 [60.0 e 32 3
520140915 [ Mah 7.0 42 2
Date Temperature_city_1|Temperature_city 2 | Temperature_city 3 |Which_destination
0| 2014-08-10(80.0 320 40 1
1|2014-058-11 [ 100.0 a0.0 36 2
2(2014-09-12 (1020 550 4B 1
3|2014-09-13|60.0 200 35 3
4(2014-09-14 |60.0 MaM 32 3
5(2014-09-15 [MNaM ar.o 42 2
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[91

Date Temperature_city_1|Temperature_city 2 | Temperature_city 3 |Which_destination
0|2014-09-10|80.0 320 40 1
1|2014-09-11 (1000 g0.0 36 2
2(2014-09-12|102.0 85.0 48 1
3|2014-09-13|60.0 200 35 3
4 |2014-09-14|60.0 0.0 32 3
5(2014-098-15)50.0 a87.0 42 2

Vall (val2 [ Val3
0|0 0 1]
101 1 1
2|3 3 3
C1|C2 C3|C4 |C5
0(48(31(16(0.2]Irs-5etosa
1154134 (15|04 (lIrs-setosa
Col1|Col2|Col3 (Cold
o0 1.0 1.0 [HelloWorld!
11 1.0 1.0 [HelloWorld!
2|2 1.0 (1.0 [HelowWaorld!
3|3 1.0 1.0 [HelloWorld!
4|4 1.0 (1.0 [Heloworld!
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sepal_length | sepal_width | petal_length | petal_width
target
Iris-setosa 5.006 3418 1.464 0.244
Iris-versicolor | 5.936 2770 4.260 1.326
New label £.988 2974 5.552 2026
sepal length |sepal width | petal length | petal width
target
Iris-setosa 0124249 0145180 0.030106 0.0114594
Iris-versicolor | 0.266433 0.098459 0220816 0.039106
New label 0404343 0104004 0 304588 0075433
sepal_length | sepal_width | petal_length | petal_width |target
13|43 3.0 1.1 01 Iris-setosa
42 (4.4 3.2 1.3 0.2 Iris-setosa
2844 3.0 1.3 0.2 Iris-setosa
g8 |44 20 14 0.z Iris-setosa
41|45 2.3 1.3 0.3 Iris-setosa

[10]




Python Data Science Essentials Second Edition

[11]

sepal_length | sepal_width | petal_length | petal_width | target
0|3 3 3 3 11
1(3 3 3 3 11
2|3 3 3 3 11
3|3 3 3 3 11
43 3 3 3 11
n |wvall|valZ|val3
of(1ao(1o0 |10 |C
110110 |20 |C
2(102(10 |30 |B
J(103(10 |40 |B
4104 (10 |50 |A
vall [valZ |val3
h
10010 |10 |C
101 |10 |20 |C
10210 |30 (B
10310 |40 (B
104 |10 |50 |A
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val3d | val2
n
100 | C 10
101 | C 20
cloudy [foggy | rainy | showy | sunny
0|00 0.0 oo |00 1.0
111.0 0.0 oo (0.0 a.0
2(0.0 0.0 0.0 1.0 a.o
3|00 0.0 1.0 (0.0 a.o
4(0.0 1.0 oo |00 a.o
PyObject_HEAD PyObject_HEAD
size Pointer to data 1
2
Pointers to items: 1 size 3
0x328567
0x318730 2 a4
0x337643 strides
0x316300 3 5
4
5
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Chapter 3: The Data Pipeline

sepal length|sepal width |petal length | petal width|target
0|51 3.9 1.4 n.z Iris-setosa
148 3.0 1.4 n.z Irig-setosa
2147 3.2 1.3 0.2 Iris-setosa
3|45 3.1 1.5 0.2 Iris-setosa
450 3.6 14 0.2 Iris-setosa
sepal_length | sepal_width | petal_length | petal_width
count|150.000000 150.000000 | 150.000000 |150.000000
mean |5.843333 3.054000 3.758667 1.198667
std 0328066 0433554 1.764420 0.763161
min |4.300000 2000000 1.000000 0100000
25% [5.100000 2800000 1.600000 0300000
50% |5.500000 3.000000 4.350000 1.300000
5% |6.400000 3.300000 3.100000 1.800000
max | 7.500000 4400000 f.900000 2 500000
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[14]
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1}k 1 1
1 1 1 —.—
sepal_length sepal_width petal_length petal_width
sepal_length | sepal_width | petal_length | petal_width
0.1438 2.50 1.4 0.2
09|69 3.61 5.8 22
petal_width |False | True
petal_length
False 56 1
True 4 89




Python Data Science Essentials Second Edition

petal_length

=9
T

Ly
T

0.0 05 10 15
petal_width

20 25

30

Freguency

[15]




Python Data Science Essentials Second Edition

15

05 [

0a

[16]




Python Data Science Essentials Second Edition

3 - - - - - - - -
L]
ar .
-'l
1t ed “o
L)
& o oo
s - !g L
¢ . E'!!ﬂ .
-1} ‘. -
.S T
-7 | .
e .
L]
-3 | .
—i i i i i i i i i
=20 -15 -10 -05% 00 05 14 15 210

0020 T T T T T T T

0015

0010

0005

0000 sdiema &  ANIRRBNEANE B

—0.005

=0.010

—0.015

=0.020 i i i i i i i

[17]



Python Data Science Essentials Second Edition

20 T T T T T T T
15 |
]
10 F s °
L ] Fy ..
05 | .
.'i L)
L] 'git
00+ . o
.@ i. ofey
05 | ll% ..'l
-
-10} ®
L ]
_]_5, i i i i i i i
—4 -3 -2 -1 ] 2 3 4

[18]




Python Data Science Essentials Second Edition

4
It . i
7| |

ﬁ.‘
1t .l:, o T, 1
. -‘ "i
ol e et “»ss o ]
otie’® % oo’
L
-1} %g s L ..". |
%, .
2| . . 1
L ] ]
-3 \ . \ \ \ \ \
-20 -15 -10 -05 0.0 05 10 15

[19]




Python Data Science Essentials Second Edition

4 T - - T
3 ]
L L
o'®
- ]
’ J..i -:;%
1 o o . :.: . ]
. L]
-1 o 3 ™ _
L ]
7 el - ]
-3 i i i i
-15 =10 -5 0 5 10 15
B T T T T T
5 -
af s & * %
L Y
21 [
L ]
1: ﬁ :
0 ) o
v i&!.!'E .
_2 -
= L .- ﬁ
-4 . .' L ] [ ™ o*
L - L
_E i i i i i
-6 -4 -2 0 2 4

[20]




Python Data Science Essentials Second Edition

0.5 - T T r T T
TR
DE B . A a 1
-. L L
L
0.4 1 » L i
L]
02t o® H .
L
. @
0o | . - ]
L
=02 F o L] ™ -
e % 0 &
L]
—04 | o se o 1
[ ]
06 | “ep, "o ]
08 I i I I i I
-0.8 0.6 -0.4 -0.2 0.0 02 0.4 0.6
150 - T T T T T
100 F R
L] ﬂl
50 | b4 |
o%
ok i
L]
50} L] %. i
[ ]
~100 | . |
=150 i i i i i i
=400 =300 =200 =100 o 100 200 300

[21]




Python Data Science Essentials Second Edition

64 components extracted by REM
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PCA Varnance explained 0.845

& inliers
4l & outliers

Component 2(0.112)
[=]
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15
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12
9
&
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o

precision recall fl-score support
setosa 1.o0 1.00 1.00 30
versicolor 090 0.86 0.88 22
virginica  0.88 091 089 23

avg /total 093 093 0093 75
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Receiver operating characteristic example
1.0 —
0-8 , - - -
@
* 0.6 s i
2
=
&
@
204 .
'_
0.2 .
. — ROC curve (area = 0.79)
0. %.0 0;2 O.I4 0.|6 O.IS 1.0
False Positive Rate
Randomly split your original
dataset in equally sized parts
FOLD 1 FOLD 2 FOLD3 FOLD 4 FOLD S5
ITERATION 1 TRAIN TRAIN TRAIN TRAIN TEST
ITERATION 2 TRAIN TRAIN TRAIN TEST TRAIN
ITERATION 3 TRAIN TRAIN TEST TRAIN TRAIN
ITERATION 4 TRAIN TEST TRAIN TRAIN TRAIN
ITERATION 5 TEST TRAIN TRAIN TRAIN TRAIN
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Chapter 4: Machine Learning

X)) (0]
X'(I) T Y(.l)
(X(n)]  [Y(n)]

v_ pred, = sign( X, *W)
Prob(y, =+1|X,)=logistic(X,-W)
logistic(ar) = ¢“/(1+¢")
Prob(Ck | X (i))

Prob(Ck| X (i) = - "Ob(c’; )FOZ) E‘;’(”((;f) (i)| Ck)

Prob(Ck, X (i,0),..., X (i,n)) = Prob( X (i,0),..., X (i,n) | Ck)
Prob(X (i,0)|Ck) Prob(X (x.1).....X (i,n)| Ck, X (i,0))
Pmb(Ck,X(i,O) ..... X(i,n)) =
Prob(Ck) Pmb()((i,O)|Ck-)“ Prob (X (i,1)| Ck, X (i,0))...

Prob(X (i,0)| Ck, X (:)) = Prob( X (i,0)| Ck)
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n—1
(i) = argmax Prob(Ck)HProb(X(i,k) | Ck)

k=0,1,2,3 k=0
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Chapter 5: Social Network Analysis
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0o (1 |2 |3 (4 |5 |6 |7 (8 |9
0/00({1.0/1.0|1.0(0.0/1.0|0.0|0.0({0.0]|0.0
1(1.0/0.0(0.0(1.0(1.0/0.01.0({0.0|0.0|0.0
2|1.0/00(00(1.0/0.0|1.0|00(0.0(0.0|0.0
3(1.0(1.01.0]0.0|1.0|1.0({1.0|0.0]|0.0|0.0
410.0/1.0|0.0|1.0|0.0|0.0({1.0|0.0]|0.0|0.0
5(1.0/0.01.0|1.0|0.0|0.0({1.0|1.0]|0.0|0.0
6/00|1.0/0.0(1.0/1.0|1.0|0.0(1.0(0.0|0.0
7|0.0(00|00|0.0(0.0/1.0|1.0|0.0({1.0]|0.0
8|0.0|0.0(0.0|0.0|0.0(0.0(0.0|1.0(|0.0(1.0
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Chapter 6: Visualization, Insights, and
Results
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Horizontal bars Vertical bars
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petal length {cm)
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sepal length (cm)
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setosa
versicolor ||
B virginica

1]
sepal length {cm) sepal width {cm) petal length {cm} petal width {cm)
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pearsonr = -0.77; p = 4.2e-100
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Sepal length [cm]:

Sepal width [cm]:

Petal length [cm]:

Petal width [cm]:
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