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PandasOf|A] CJ| O] E{ &4t TO0E

Pandaflo-" ’k-l I:-” O| E-I Cjtl- D1 = pd.DataFrame(np.random.randint{e, 1@, (3, 4)),

columns=1ist('ABCD"))

51 = pd.Series([1, 3, 5], index=[@, 1, 2]}
D1
£2 = pd.Series([2, 4, 6], index=[1, 2, 3]} ABCOD
51 + 52 0 9 5 6 &
5! Mamh o761
L5 2 11 3 1
2 Z.a
3 Mah
dtype: floated D2 = pd.DataFrame(np.random.randint(®, 18, (3, 3)),
columns=1ist('BAC"))
£1.add(52, fill value=8)
& 1.0 =
1 2.0
2 9.0 B A C
R 00 2 8
dtype: floated
17 1 9
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PandasOf|A] CJ| O] E{ &4t TO0E

D1 + D2 D1 - Di1.ilec[@]
A B C D A B CD
0 11 5 14 NaN 0 0 0 00
1 1 14 15 NaN 1 1 -8 5 0
2 2 9 8 NaN 2 1 -5 -7 0
D1 mean = D1.stack().mean() D1.subtract(D1['B"], axis=@)
A B C D
D1 _mean
0 -7 0 0
4.8
1 2 0 3 7
D1l.add(D2, fill value=D1 mean) 2 0 -2 4
A B C D

o 11 5 14 120
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PandasOf|A] CJ| O] E{ &4t TO0E

Mamz: @, dtype: int32
D1 - D1.iloc[@, ::2]

B C D

b=

0 00 MNaW 0.0 MNaN
T 1.0 MNaM -50 MNaM

2 1.0 MaM -7.0 MNah
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S O3

— éll-aJt I—I El series.dropna()
i i i @ 1.8
series = pd.Series([1, None, 3, np.nan]) 2 3.8

dtype: floated

series
series.fillna(@)
a 1.6
1 Nal a 1.6
2 3.6 1 G.8
3 Nall 2 3.0
dtype: floaté4 3 8.e
diype: floatod

series.isnull()
series.fillna(method="Fffill")

8 False
1 True
2 False
3 True
dtype: bool

L

8
8
.8
8
type: floatsd

series.notnull()
series.fillna(method="bfill")

True

&
1 False @ 1.8
2 True 1 3.8
3 False i a'ﬁ
la
dtype: bool
sP dtype: floatod
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S O3

df = pd.DataFrame([[1, np.nan, 3], df[3] = np.nan
[2, 3, 4], df
[np.nan, 4, 5]])
o 0o 12 3
0 1 2 0 1.0 MaM 3 MaM
0 10 MNaN 3 1 2.0 30 4 MaM
1 2.0 3.0 4 2 MaM 40 5 MaN

df.dropna(axis="rows', thresh=3)

df.dropna() 0 1 2 3
0 1 2 1T 2.0 3.0 4 NaM
1T 20 30 4

df.dropna(axis="columns’
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S O3

df .fillna(method="bfill", axis=8)
0 1 2 3

Q 10 20 3 MNaM

1 20 30 4 NaM

2 MNaMN 40 5 MNaN

1 20 3.0 40 4.0

2 NaM 40 50 5.0
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AR =R

SA =R

import seaborn as sns

titanic = sns.load dataset( 'titanic’)

titanic.shape
(891, 13)
titanic.head()

survived pclass

0 0 3
1 1 1
2 1 3
3 1 1
4 0 3

sex

male
female
female
female

male

age sibsp parch

22.0 1
33.0 1
26.0 0
35.0 1
350 0

0

0

fare

7.2500

embarked

s

class
Third
First
Third
First

Third

won

won

won
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A

count

mean

std
min
25%
50%
75%

max

survived
182.000000
0.675824
0.4569357
0.000000
0.000000
1.000000
1.000000

1.000000

titanic.dropna().describe()

pclass
182.000000
1.192308
0.5154117
1.000000
1.000000
1.000000
1.000000

3.000000

age
182.000000
35.623187
15671615
0.920000
24.000000
36.000000
47.750000

20.000000

sibsp
182.000000
0.467033
0.545007
0.000000
0.000000
0.000000
1.000000

3.000000

parch
182.000000
0.478022
0.755869
0.000000
0.000000
0.000000
1.000000

4.000000

fare
182.000000
78.9149735
76.490774
0.000000
28700000
57.000000
S0.000000

512.329200
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HAL =& TO0E

titanic.count() titanic.std()

survived 801 survived &.486592

pclass 801 pclass 8.836871

5ex 801 age 14.526497

age 714 sibsp 1.182743

sibsp 801 parch 8.886857

parch 801 fare 4%, 683420

fare 28501 adult_male 8.489615

embarked B85 alone &.4289615

class 2801 ditype: floatod

who 201

adult male 201 titanic.mad()

deck 283

embark_town 280 survived 8.473813

alive a0l pclass @.761968

alone 201 age 11.322944

ditype: intb4 sibsp B.713788
parch B.588742

titanic.mean() fars 28.163692
adult_male 8.478983

survived B.383838 alone 8.478968

pclass 2.3e8642 dtype: floated

age 29,699118

sibsp @.5230888

parch &.381594

fars 32.284288

adult male 8.682694

alone B.682694

dtype: floatsd
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HAL =& TO0E

titanic.groupby('class')['fare'].median() titanic.groupby('class').aggregate([np.median, max])
class survived pclass age sibsp pal
First o@. 2875
Second 14.2500 median max median max median max median max median
Third 8.8580 class
Mame: fare, dtype: floatsd
First 1 1 1 1 370 800 0 3 0
titanic.groupby( 'class"}['alive'].count()
5 Pby( ) ] -/ Second 0 1 2 2 290 70.0 0 3 0
class Third 0 1 3 3 240 740 0 g 0
First 216
Second 184 »
Third 491
Name: alive, dtype: inté4 titanic.groupby('class’).std()
titanic.groupby(’'class’}["age’].describe() survived pclass age sibsp parch fare adult_male
count mean std min 25% 50% 75% max class
class First 0.42340286 0.0 14802856 0611538 0.693997 7F2.380373 0.4%8555
First 1260 38733441 14.802856 0.02 27.0 37.0 490 200 Second 0.500623 0.0 14001077 0601633 06905863 13.417399 04993971
Second 1730 20.877630 14001077 067 3.0 200 260 700 Third 0428949 0.0 12495398 1374883 0.888861 11.778142 0477552
Third 3550 25140620 12495398 042 180 240 320 7440 2
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[122]: titanic.groupby('class’).filter(lambda x: x['fare’'].mean() » 58)

[122]: survived pclass sex age sibsp parch fare embarked class who adult_male deck embark town alive alone
1 1 1 female 38.0 1 0 71.2833 C First woman Falze C Cherbourg  yes  False
3 1 1 female 330 1 0 53.1000 S First woman Falze C Southampton  yes  False
] 0 1 male 54.0 o 0 51.8625 S First man True E Southampton no  True

11 1 1 female 38.0 0 0 26.5500 S First woman False C Southampton  yes  True
23 1 1 male 28.0 o 0 355000 S First man True A Sputhampton  yes  True
27 0 1 male 19.0 3 2 263.0000 S First man True C  Southampton no  False
30 0 1 male 40.0 o 0 27.7208 C  First man True  Mah Cherbourg no  True
31 1 1 female MaM 1 0 146.5208 C First woman False B Cherbourg  yes  False
34 0 1 male 28.0 1 0 821708 C  First man True  Mah Cherbourg no  False
35 0 1 male 42.0 1 0 520000 S First man True MaN  Southampton no  False
52 1 1 female 4%.0 1 0 7e.7292 C First woman Falze D Cherbourg  yes  False
54 0 1 male 83.0 o 1 6149792 C First man True B Cherbourg no  False
55 1 1 male MaM o 0 355000 S First man True C  Southampton yes  True
61 1 1 female 38.0 0 0  50.0000 MaN First woman False B MaN  yes  True
62 0 1 male 45.0 1 0 834730 S  First man True C  Southampton no  False
64 0 1 male MaM 0 0 27.7208 C First man True MaN Cherbourg no  True
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HAL =& TO0E

titanic["class_fare mean"] = titanic.groupby('class')[ 'fare'].transform( mean")

titanic.head()

survived pclass sex age sibsp parch fare embarked class who adult_male deck embark town alive alone class_fare_mean
0 0 3 male 22.0 1 0 7.2300 S Third man True MaM  Southampton no  False 13.675530
1 1 1 female 38.0 1 0 712333 C First woman False C Cherbourg  yes False 84.154687
2 1 3 female 26.0 0 0 7.9250 S Third woman False MaMW  Southampton  yes  True 13.675550
3 1 1 female 335.0 1 0 53.1000 S First woman Falze C Southampton  yes False 84.154687
4 0 3 male 35.0 0 0 80500 S Third man True MaN  Southampton ne  True 13.675550

titanic.groupby( 'sex')[[ "survived']].mean()

survived
sex
female 0.742038

male 0.188308
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titanic.groupby(['sex"', 'class'])['survived'].aggregate( 'mean').unstack()

class First Second Third
sex
female 0.9638085 0.921053 0.500000

male 0368852 0.157407 0.135447

titanic.pivot table('survived®, index='sex', columns='class")

class First Second Third
sex
female 0.958085 0921053 0500000

male 0.3568852 0.157407 0.135447
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T1Al = Al O] XI OI p—
e X=) E |_|' x 22— CODE
_Tl_){g'% ﬁﬂ' E':I IE|9| %timeit r1 = (dfl < df2) & (df2 <= df3) & (df3 != df4)

49.6 ms * 1.18 ms per loop (mean t std. dev. of 7 runs, 18 loops each)

nrows, ncols = 188688, 180

rs = np.random.RandomState(42) %timeit r2 = pd.eval('dfl < df2 <= df3 I= df4")
dfl, df2, df3, df4 = (pd.DataFrame(rs.rand(nrows, ncols))
for i in range(4)) 31.2 ms = 929 ps per loop (mean t std. dev. of 7 runs, 18 loops each)

wtimeit dfl + df? + df3 + df4 “timeit rl1 = (dfl < ©.5) & (df2 < @.5) | (df3 < df4)

1786 ms = 4.96 ms per loop (mean + std. dev. of 7 runs, 12 loops =ach)

72.2 ms = 1.32 ms per loop (mean t std. dev. of 7 runs, 1& loops each)

%timeit pd.eval('dfl + df2 + df3 + dfa") Xtimeit r2 = pd.eval('(dfl < @8.5) & (df2 < @.5) | (df3 < df4)")

33.5 ms *+ 1.81 ms per loop (mean * std. dev. of 7 runs, 1@ loops each) 37.9 ms = 2.47 ms per loop (mean * std. dev. of 7 runs, 18 loops each)

Atimeit r1 = -df1 * df2 / (df3 + df4)

18% ms = 2.82 ms per loop (mean t std. dev. of 7 runs, 18 loops e=ach)

%timeit r2 = pd.eval('-dfl * df2 / (df3 + df4)")

32.1 ms £ 1.38 ms per loop (mean t std. dev. of 7 runs, 18 loops each)
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o —L— XK B2— CODE
df = pd.DataFrame(rs.rand(leeee, 3), columns=["A", 'B", 'C"]) df.eval('D = (A + B) / C', inplace=True)
df.head() df.head()
A B C A B C D
0 0515875 0525167 0.047354 0 0515875 0525167 0.047354 24095868
1 0330858 0412879 0441564 1 0.330858 0412879 0441564  1.684325
2 05853047 0559068 0230350 2 0.589047 0.559068 0.230350 5418335
3 0290486 0.695479 0.852587 3 0290486 0.69347% 0.852587 1.156439
4 0424230 0534344 0245216 4 0424230 0534344 02453216  3.909296
rl = (df["A"] + df['B"]) / (df['C"] - 1) col_mean = df.mean(1)
r2 = pd.eval('(df.A + df.B) / (df.C - 1}")} rl = df["A"] + col_mean
r3 = df.eval{'(A + B) / (C - 1)") r2 = df.eval{'A + [@col mean')
rl = df[(df.A ¢ 8.5) & (df.B < 8.5)]
r2 = pd.eval('(df.A < 8.5) & (df.B < 8.5)")
r3 = df.eval('A < 8.5 and B < 8.5")
rd = df.query('A < 8.5 and B < B8.5")
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T AS oAbl Xl o] —

(@) - kX 22— CODE

col _mean = df.mezan(l) titanic.query("survived == 1 and sex == 'female' and age ¢ 5")

rl = df["A"] + col mean

r2 = df.eval('A + @col_mean’) survived pclass sex age sibsp parch fare embarked class wh
10 1 3 female 4.00 1 1 167000 g Third chil

r1 = df[(df.A < 8.5) & (df.B < 8.5)]

r2 = pd.eval(’(df.A < 8.5) & (df.B < 8.5)") 43 1 2 female 3.00 1 2 415792 C Second chil

r3 = df.eval('A < 8.5 and B < 8.5") ) A . _

r-.4 - d'F.qUEr"}"l:lnﬂl < 5.5 ar'llj B < 9-5':| 1?2 1 3 _Emale 1.DD 1 1 11.1333 S Th”'d 'Cl-”l
184 1 3 female 4.00 1] 2 22.0250 S Third chil

df.query( "index < 18") ) _ _
Ef-]] 1 3 female 1.00 I 2 157417 C Third chil

A B C D 469 1 3 female 0.75 2 1 192583 C  Third chil

0 0515875 0525167 0.047354 24.095868 479 1 3 female 2.00 o 1 12.2873 5 Third  chil

1 0330858 0412879 0441564  1.684325 530 1 2 female 2.00 1 1 26.0000 5 Second chil

2 0689047 0558068 0.230350 5418335 618 1 2 female 4.00 2 1 39.0000 5 Second chil

3 0.200486 0605479 0.852587  1.156439 644 1 3 female 0.75 z 1 19.2383 C Third chil

4 0424230 0534344 0245276  3.909296 691 1 3 female 4.00 0 1 1324167 C Third  chil

5 0111085 0.566276 0464323 1458811 750 1 2 female 4.00 1 1 23.0000 5 Second chil

6 0181763 0511544 0368457  1.881651 ,

7 0048330 0779835 0459669  1.801662

8 0448811 0415924 0481001  1.797365

9 0716939 0031495 0.111552 &.709286
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1

0

ra

ra

ra

Msa

ra

= O Al

titanic.query("survived == 1 and pclass ==
survived pclass sex age sibsp parch

10 1 3 female  4.00 1

22 1 3 female 13.00 0

39 1 3 female 14.00 1

125 1 3 male 12.00 1

165 1 3 male  9.00 0

172 1 3 female 1.00 1

184 1 3 female  4.00 0

233 1 3 female 5.00 4

261 1 3 male  3.00 4

348 1 3 male  3.00 1

381 1 3 female 1.00 0

448 1 3 female 3.00 2

469 1 3 female 073 2

479 1 3 female 2.00 0

489 1 3 male  9.00 1

644 1 3 female 075 2

fare embarked

16.7000

8.0292

11.2477

11.2417

21.2875

31.3875

15.9000

157417

19.2583

19.2583

12.2875

15,9000

19.2583

5

Q

[

[}

(¥4}

LA

(%4

LA

LA

(X351

3 and who == "child"™)

class
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third
Third

Third

who
child
child
child
child
child
child
child
child
child
child
child
child
child
child
child

child
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