Pandas Learning
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# F AnumpyZE - E AT % Anp
import numpy as np
# T Apandas JEIEH @4 Apd

import pandas as pd

FURHISA

1 pd.read_csv(filename) # McsvFA

2 pd.read_table(filename) # SAHFBEFFHICA (AITSV) A HI

3 pd.read_excel(filename) # Mexcel'® A

4 pd.read_sql(query, connection_object) # ‘FASQLEZE/ Ek
H £

5 pd.read_json(json_string) # ‘T AJSONE I FAF, URLHLHEELF L

G AEA e

pd.read_html(url) # S AZLLEENT FIURLHLAE - AL 2R HE

(DataFrame) ##E

pd.read_clipboard() # S A\ ZRZGokhMHr 5 K s

pd.DataFrame(dict) # S APythonFit (dict) HmEHIEHE, Hd

key R EIEHEI R S, value BB IEHE 1) N 2.

HERIS
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1 df.to_csv(filename) # ¥#HEHE (DataFrame) F HIEHE T N csvig
1) S A

2 df.to_excel(filename) # K #(#EHE (DataFrame) 1% T NExcel
& = S

3 df.to_sql(table name,connection_object) # [5%#fE
(DataFrame) H £ dE T N SQLEHE 35 / B4k P v

4 df.to_json(filename) # ¥#HEHE (DataFrame) 7 [EHE S N\ ISONKE
A

il RO S

1 pd.DataFrame(np.random.rand(5, 10)) # & 454510171 HFEHL
TF RAUH R HE DataFrame

1 <tr style="text-align: right;">
2 <th></th>
3 <th>e</th>
4 <th>1</th>
5 <th>2</th>
6 <th>3</th>
7 <th>4</th>
8 <th>5</th>
9 <th>6</th>
10 <th>7</th>
11 <th>8</th>
12 <th>9</th>
13 </tr>
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<tr>

<th>0</th>

<td>o0.
<td>0.
<td>e.
.652278</td>
<td>0.
<td>0.
<td»>0.
<td>0.
<td>0.
.622609</td>

<td>0

<td>0
</tr>
<tr>

016860</td>
855994</td>
992872</td>

517510</td>
742986</td>
452981</td>
568701</td>
795436</td>

<th>1</th>

<td>o0.
.190823</td>
<td>e.
<td>0.
<td>0.
<td>0.
<td>0.
.580323</td>
<td>0.
<td>0.

<td>0

<td>0

</tr>
<tr>

476801</td>

450436</td>
912401</td>
335651</td>
197766</td>
042523</td>

498982</td>
473128</td>

<th>2</th>

<td>0

<td>0.

.029820</td>
<td>0.
<td>o.
<td>0.
<td>e.

886500</td>
902864</td>
465084</td>
380933</td>

033583« /td>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

<td>0.
<td»>0.
<td>o0.
<td>0.

</tr>
<tr>

928827</td>
501687</td>
857512</td>
671840</td>

<th>3</th>

<td>0

<td>0

</tr>
<tr>

.897254</td>
<td>e.
<td>0.
<td>0.
<td>0.
<td>0.
.635417</td>
<td>0.
<td>0.
<td»>0.

413717</td>
991061</td>
393033</td>
388630</td>
661025</td>

695609</td>
305378</td>
147508</td>

<th>4</th>

<td>0.
<td>e.
<td>0.
<td>0.
.594416</td>
<td>0.
<td>0.
<td>0.
<td>0.
<td>0.

<td>0

</tr>

573882« /td>
786888</td>
177782</td>
864474</td>

765678</td>
217279</td>
446570</td>
930604</td>
686823</td>



N
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pd.Series(my_list) # M—PHIERBXTR my list H O — 2
H

my list = ['abc',123, 'HelloWorld', 5.7]
pd.Series(my_ list)

abc

123
HelloWorld

5.7
dtype: object

w N PO

df = pd.DataFrame(np.random.rand(10, 5))
df.index = pd.date_range('2017/1/1', periods=df.shape[0@])
df

<tr style="text-align: right;">
<th></th>
<th>0</th>
<th>1</th>
<th>2</th>
<th>3</th>
<th>4</th>
</tr>



<tr>
<th>2017-01-01</th>

<td>0.011762</td>
<td>0.634116</td>
<td>0.045220</td>
<td>0.452117</td>
<td>0.879969</td>

</tr>
<tr>
<th>2017-01-02</th>

<td>0.802262</td>
<td>0.661908</td>
<td>0.214822</td>
<td>0.444259</td>
<td>0.200370</td>

</tr>
<tr>
<th>2017-01-03</th>

<td>0.301050</td>
<td>0.004534</td>
<td>0.881042</td>
<td>0.825632</td>
<td>0.331118</td>

</tr>
<tr>
<th>2017-01-04</th>

<td>0.095324</td>
<td>0.916430</td>
<td>0.177795</td>
<td>0.191502</td>
<td>0.546973</td>

</tr>
<tr>

<th>2017-01-05</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.482868</td>
<td>0.953719</td>
<td>0.615461</td>
<td>0.868984</td>
<td>0.639286</td>

</tr>
<tr>
<th>2017-01-06</th>

<td>0.958404</td>
<td>0.155357</td>
<td>0.293012</td>
<td>0.115218</td>
<td>0.177846</td>

</tr>
<tr>
<th>2017-01-07</th>

<td>0.915488</td>
<td>0.486922</td>
<td>0.440474</td>
<td>0.584764</td>
<td>0.271243</td>

</tr>
<tr>
<th>2017-01-08</th>

<td>0.480413</td>
<td>0.600622</td>
<td>0.325212</td>
<td>0.532259</td>
<td>0.687718</td>

</tr>
<tr>
<th>2017-01-09</th>

<td>0.859887</td>

<td>0.236677</td>



69
70
71
72
73
74
75
76
77
78
79
80

<td>0.635073</td>
<td>0.811840</td>
<td>0.497289</td>

</tr>

<tr>
<th>2017-01-10</th>
<td>0.024623</td>
<td>0.635122</td>
<td>0.346393</td>
<td>0.860260</td>
<td>0.325502</td>

</tr>

EHIEE

df.head(n) # BARINITHIEE
df.tail(n) # &&HEnfTHEHE

df = pd.DataFrame(np.random.rand(10, 5))
df.head(3)
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1 <tr style="text-align: right;">
2 <th></th>

3 <th>e</th>

4 <th>1</th>

5 <th>2</th>

6 <th>3</th>

7 <th>4</th>

8 </tr>

1 <tr>

2 <th>e</th>

3 <td>0.996381</td>
4 <td>0.440502</td>
5 <td>0.583701</td>
6 <td>0.120444</td>
7 <td>0.241775</td>
8 </tr>

9 <tr>

10 <th>1</th>

11 <td>0.126877</td>
12 <td>0.646841</td>
13 <td>0.740163</td>
14 <td>0.764182</td>
15 <td>0.810129</td>
16 </tr>

17 <tr>

18 <th>2</th>

19 <td>0.254386</td>
20 <td>0.451341</td>
21 <td>0.288513</td>
22 <td>0.515995</td>
23 <td>0.146529</td>
24 </tr>



1 df = pd.DataFrame(np.random.rand(10, 5))
2 df.tail(3)

1 <tr style="text-align: right;">
2 <th></th>

3 <th>e</th>

4 <th>1</th>

5 <th>2</th>

6 <th>3</th>

7 <th>4</th>

8 </tr>



1 <tr>

2 <th>7</th>

3 <td>0.466316</td>
4 <td>0.747013</td>
5 <td>0.568442</td>
6 <td>0.562552</td>
7 <td>0.949529</td>
8 </tr>

9 <tr>

10 <th>8</th>

11 <td>0.243633</td>
12 <td>0.605133</td>
13 <td>0.114011</td>
14 <td>0.898604</td>
15 <td>0.024648</td>
16 </tr>

17 <tr>

18 <th>9</th>

19 <td>0.155605</td>
20 <td>0.799580</td>
21 <td>0.160883</td>
22 <td>0.986743</td>
23 <td>0.446114</td>
24 </tr>

SERZEAZA

1 df.shape # EFEHIEFILIR ATFI%E)

SEMIENEXER
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1 df.info() # BEEHHEMRI . BIEHLNGFER

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 10 entries, © to 9

Data columns (total 5 columns):

10 non-null float64

10 non-null float64

10 non-null float64

10 non-null float64

10 non-null float64

dtypes: float64(5)

memory usage: 480.0 bytes

W 00 N O V1T A W N B
A W N RO

=
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1 df.describe() # X THIERANBEMAS], EHHMBVESTHINE

1 <tr style="text-align: right;">
2 <th></th>

3 <th>0</th>

4 <th>1</th>

5 <th>2</th>

6 <th>3</th>

7 <th>4</th>

8 </tr>



34

<tr>
<th>count</th>
<td>10.000000</td>
<td>10.000000</td>
<td>10.000000</td>
<td>10.000000</td>
<td>10.000000</td>

</tr>

<tr>
<th>mean</th>
<td>0.432296</td>
<td>0.601318</td>
<td>0.444123</td>
<td>0.543053</td>
<td>0.413944</td>

</tr>

<tr>
<th>std</th>
<td>0.268632</td>
<td>0.216483</td>
<td>0.298076</td>
<td>0.284759</td>
<td>0.345554</td>

</tr>

<tr>
<th>min</th>
<td>0.155605</td>
<td>»0.252712</td>
<td>0.114011</td>
<td>0.126172</td>
<td>0.024648</td>

</tr>

<tr>

<th>25%</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

<td>0.245740</td>
<td>0.461876</td>
<td>0.191090</td>
<td>0.295224</td>
<td>0.094655</td>

</tr>
<tr>

<th>50%</th>

<td>0.353927</td>
<td>0.609304</td>
<td>0.401004</td>
<td>0.565072</td>
<td>0.389053</td>

</tr>
<tr>

<th>75%</th>

<td>0.559964</td>
<td>0.762463</td>
<td>0.556721</td>
<td>0.693000</td>
<td>0.668621</td>

</tr>
<tr>

<th>max</th>

<td>0.985457</td>
<td>0.932679</td>
<td>0.990827</td>
<td>0.986743</td>
<td>0.949529</td>

64 </tr>



iR

1 s.value_counts(dropna=False) # &SR ME HBLIRE S it

[ERY

s = pd.Series([1,2,3,3,4,np.nan,5,5,5,6,7])
2 s.value counts(dropna=False)

5.0
3.0
7.0
6.0
NaN
4.0
2.0
1.0 1

dtype: int64

O 0 N O LT A W N R
O = = S Y

1 s = s.apply(lambda x: x+1)
2 s

1 0 3.0

2 1 4.0

3 2 5.0

4 3 5.0

5 4 6.0

6 5 NaN

7 6 7.0

8 7 7.0

9 8 7.0

10 9 8.0

11 10 9.0

12 dtype: floaté64
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1

df.apply(pd.Series.value_counts) # TiflZi#ifE (Data Frame)
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3
Z12EY
df[col] # DI Series HIFEZRI[AIEELF

df = pd.DataFrame(np.random.rand(5, 5),
columns=1ist('ABCDE"))

df['C"]

0 0.452717

1 0.407755

2 0.549391

3 0.759433

4 0.153871

Name: C, dtype: float64

df[[coll, col2]] # iEFEZ4

df = pd.DataFrame(np.random.rand(5, 5),
columns=1ist('ABCDE"))
df[['C", 'D']]

<tr style="text-align: right;">
<th></th>
<th>C</th>
<th>D</th>

</tr>
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1 s.iloc[@] # &7 & i%EH

1 s
2 s

<tr>
<th>0</th>
<td>0.431885</td>
<td>0.304796</td>
</tr>
<tr>
<th>1</th>
<td>0.028960</td>
<td>0.187738</td>
</tr>
<tr>
<th>2</th>
<td>0.176520</td>
<td>0.102980</td>
</tr>
<tr>
<th>3</th>
<td>0.370277</td>
<td>0.098031</td>
</tr>
<tr>
<th>4</th>
<td>0.247122</td>
<td>0.345735</td>
</tr>

= pd.Series(np.array(['I",

.iloc[9]

‘Love’,

"China']))
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III

s.loc['index_one'] # %R 5|iEHL

s = pd.Series(np.array(['I', 'Love', 'China']))

s.loc[09]

III

df.DataFrame[n, :] #iEHZniT

df = pd.DataFrame(np.array([['I"', 'Love',
"Love', 'Data']]))
df.iloc[1, :]

0 I
1 Love
2 Data

Name: 1, dtype: object

df.iloc[0, 0] # HEHE NItk

df = pd.DataFrame(np.random.rand(5, 5))
df

"China'], ['I",



1 <tr style="text-align: right;">
2 <th></th>

3 <th>e</th>

4 <th>1</th>

5 <th>2</th>

6 <th>3</th>

7 <th>4</th>

8 </tr>



<tr>

<th>0</th>

<td>0.786709</td>
<td>0.405902</td>
<td>0.151383</td>
<td>0.384778</td>
<td>0.871664</td>

</tr>
<tr>

<th>1</th>

<td>0.491006</td>
<td>0.774710</td>
<td>0.388011</td>
<td>0.758102</td>
<td>0.762115</td>

</tr>
<tr>

<th>2</th>

<td>0.085647</td>
<td>0.543243</td>
<td>0.582565</td>
<td>0.664243</td>
<td>0.379896</td>

</tr>
<tr>

<th>3</th>

<td>0.806211</td>
<td>0.794284</td>
<td>0.968755</td>
<td>0.883923</td>
<td>0.354820</td>

</tr>
<tr>

<th>4</th>



35 <td>0.463902</td>
36 <td>0.481756</td>
37 <td>0.131181</td>
38 <td>0.590878</td>
39 <td>0.801769</td>
40 </tr>

1 df.iloc[0, 0]

1 ©.78670886755075187

ERTSIE

1 df.columns = ['a', 'b'] # XAI& EHm

1 df = pd.DataFrame({'A':np.array([1,np.nan,2,3,6,np.nan]),

'B':np.array([np.nan,4,np.nan,5,9,np.nan]),
3 'C':"foo'})
4 df

1 <tr style="text-align: right;">
2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 </tr>


af://n272

O 00 N OO0 U1 A W N BB
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(V)
~

<tr>
<th>0</th>
<td>1.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>1</th>
<td>NaN</td>
<td>4.0</td>
<td>foo</td>

</tr>

<tr>
<th>2</th>
<td>2.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>3</th>
<td>3.0</td>
<td>5.0</td>
<td>foo</td>

</tr>

<tr>
<th>4</th>
<td>6.0</td>
<td>9.0</td>
<td>foo</td>

</tr>

<tr>
<th>5</th>
<td>NaN</td>

<td>NaN</td>



35 <td>foo</td>
36 </tr>

1 df.columns = ['a", 'b", 'c']
2 df

1 <tr style="text-align: right;">
2 <th></th>

3 <th>a</th>

4 <th>b</th>

5 <th>c</th>

6 </tr>
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w W wWw W D N M M N M DNMNMNDNMNMNDMNMMDNDDPREPRE P PP PAPEPEEREERERE
w N P O®O VU 00 N O L1 D W NP O OO NOD VD WDN RO

(V)
~

<tr>
<th>0</th>
<td>1.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>1</th>
<td>NaN</td>
<td>4.0</td>
<td>foo</td>

</tr>

<tr>
<th>2</th>
<td>2.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>3</th>
<td>3.0</td>
<td>5.0</td>
<td>foo</td>

</tr>

<tr>
<th>4</th>
<td>6.0</td>
<td>»9.0</td>
<td>foo</td>

</tr>

<tr>
<th>5</th>
<td>NaN</td>

<td>NaN</td>



35 <td>foo</td>
36 </tr>

1 pd.isnull() # fwAZdsh I ERAE L, & E—ME R AR )
2 pd.notnull() #MXTNisnull 3R [ A 2548 B

1 df = pd.DataFrame({'A':np.array([1,np.nan,2,3,6,np.nan]),

'B':np.array([np.nan,4,np.nan,5,9,np.nan]),
3 'C':"foo'})
4 df.isnull()

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
</tr>

O vl A W N PR
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w W W W D N M M N M DNMNMNDNMNMNDNMMDNDPEPERE PP P PP PP PREPRRE
w N P O®O VU 00 N O L1 D W N PFP O OO NOD VDD WDN RO

(V)
~

<tr>
<th>0</th>
<td>False</td>
<td>True</td>
<td>False</td>
</tr>
<tr>
<th>1</th>
<td>True</td>
<td>False</td>
<td>False</td>
</tr>
<tr>
<th>2</th>
<td>False</td>
<td>True</td>
<td>False</td>
</tr>
<tr>
<th>3</th>
<td>False</td>
<td>False</td>
<td>False</td>
</tr>
<tr>
<th>4</th>
<td>False</td>
<td>False</td>
<td>False</td>
</tr>
<tr>
<th>5</th>
<td>True</td>

<td>True</td>



35 <td>False</td>
36 </tr>

1 df.isnull().sum() # X&—F K= EHIT ST

1 A 2
2 B 3
3 C 0
4 dtype: int64

1 df.dropna(axis = @, thresh=n) # MHREEEHLMERIT axis = 1)
MIER%1  # thresh = nBlR{EHEE (BFESET)nHI4T

1 df

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
</tr>

o Ul A W N R
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w W W W D NN M M N M DNMNMNDNMNMNDNMMDNDDPEPERE P PP PP PP PRERRE
w N P O® VU 00 N O L1 D W N PFP O OO NOD UL D W DN PR O

(V)
~

<tr>
<th>0</th>
<td>1.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>1</th>
<td>NaN</td>
<td>4.0</td>
<td>foo</td>

</tr>

<tr>
<th>2</th>
<td>2.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>3</th>
<td>3.0</td>
<td>5.0</td>
<td>foo</td>

</tr>

<tr>
<th>4</th>
<td>6.0</td>
<td>»9.0</td>
<td>foo</td>

</tr>

<tr>
<th>5</th>
<td>NaN</td>

<td>NaN</td>



35 <td>foo</td>
36 </tr>

1 df.dropna(axis = 9)

<tr style="text-align:

1

2 <th></th>
3 <th>A</th>
4 <th>B</th>
5 <th>C</th>
6 </tr>

1 <tr>

2 <th>3</th>

3 <td>3.0</td>
4 <td>5.0</td>
5 <td>foo</td>
6 </tr>

7 <tr>

8 <th>4</th>

9 <td>6.0</td>
10 <td>9.0</td>
11 <td>foo</td>
12 </tr>

right;">



=

df.dropna(axis = 1)

<tr style="text-align: right;">
<th></th>
<th>C</th>

</tr>
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<tr>
<th>0</th>
<td>foo</td>

</tr>

<tr>
<th>1</th>
<td>foo</td>

</tr>

<tr>
<th>2</th>
<td>foo</td>

</tr>

<tr>
<th>3</th>
<td>foo</td>

</tr>

<tr>
<th>4</th>
<td>foo</td>

</tr>

<tr>
<th>5</th>
<td>foo</td>

</tr>

1 df.dropna(axis

= 0, thresh = 2)



<tr style="text-align:

1

2 <th></th>
3 <th>A</th>
4 <th>B</th>
5 <th>C</th>
6 </tr>

right;">
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<tr>
<th>0</th>
<td>1.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>1</th>
<td>NaN</td>
<td>4.0</td>
<td>foo</td>

</tr>

<tr>
<th>2</th>
<td>2.0</td>
<td>NaN</td>
<td>foo</td>

</tr>

<tr>
<th>3</th>
<td>3.0</td>
<td>5.0</td>
<td>foo</td>

</tr>

<tr>
<th>4</th>
<td>6.0</td>
<td>9.0</td>
<td>foo</td>

</tr>



N
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N =

df.fillna(df.mean()) # F F¥MERETZHE

s = pd.Series([1,3,5,np.nan,7,9,9])

s.fillna(s.mean())

. 000000
. 000000
. 000000
.666667
. 000000
. 000000
. 000000
dtype: float64

o U1 A W N R O
O OV N Ul Ul W Bk

s.astype(type) # FEHAIfr)2HY

s = pd.Series([1,3,5,np.nan,7,9,9])
s.fillna(s.mean()).astype(int)

A U1 A W N R O
O OV N U1 U1 W 1

dtype: int32

s.replace(1, 'one') # F¥iSeriesH 1% # None

s = pd.Series([1,3,5,np.nan,7,9,9])
s.replace(1, 'one")
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N

00 N OO U1 A W N PR

A U1 A W N R O
=
()
=

dtype: object

s.replace([1,3],['one", 'three']) # K# 4 (Series) FHTHM1E
N '"one', FrEHI3E# A three'

s = pd.Series([1,3,5,np.nan,7,9,9])
s.replace([1,3],['one’, "three'])

one

three

NaN

7

9

9
dtype: object

A U1 A W N R O

df.rename(columns=lambda x: x + 2) # W41k Eir 44

df = pd.DataFrame(np.random.rand(4,4))
df



1 <tr style="text-align: right;">
2 <th></th>

3 <th>e</th>

4 <th>1</th>

5 <th>2</th>

6 <th>3</th>

7 </tr>



1 <tr>

2 <th>0</th>

3 <td>0.669102</td>
4 <td>0.548996</td>
5 <td>0.512802</td>
6 <td>0.449220</td>
7 </tr>

8 <tr>

9 <th>1</th>
10 <td>0.108840</td>
11 <td>0.974720</td>
12 <td>0.665050</td>
13 <td>0.271009</td>
14 </tr>
15 <tr>
16 <th>2</th>
17 <td>0.146804</td>
18 <td>0.060744</td>
19 <td>0.637770</td>
20 <td>0.383380</td>
21 </tr>
22 <tr>
23 <th>3</th>
24 <td>0.108163</td>
25 <td>0.893999</td>
26 <td>0.216907</td>
27 <td>0.730504</td>
28 </tr>

1 df.rename(columns=lambda x: x+ 2)



1 <tr style="text-align: right;">
2 <th></th>

3 <th>2</th>

4 <th>3</th>

5 <th>4</th>

6 <th>5</th>

7 </tr>
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<tr>
<th>0</th>
<td>0.669102</td>
<td>0.548996</td>
<td>0.512802</td>
<td>0.449220</td>
</tr>
<tr>
<th>1</th>
<td>0.108840</td>
<td>0.974720</td>
<td>0.665050</td>
<td>0.271009</td>
</tr>
<tr>
<th>2</th>
<td>0.146804</td>
<td>0.060744</td>
<td>0.637770</td>
<td>0.383380</td>
</tr>
<tr>
<th>3</th>
<td>0.108163</td>
<td>0.893999</td>
<td>0.216907</td>
<td>0.730504</td>
</tr>
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df.rename(columns={'old _name': 'new_ name'}) # JFEFENIFE Ay

%

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("ABCDE"))

df.rename(columns={'A":'New A', 'B':'New B'})

<tr style="text-align: right;">
<th></th>
<th>New A</th>
<th>New B</th>
<th>C</th>
<th>D</th>
<th>E</th>
</tr>



<tr>

<th>0</th>

<td>0.680941</td>
<td>0.766561</td>
<td>0.486226</td>
<td>0.301537</td>
<td>0.289970</td>

</tr>
<tr>

<th>1</th>

<td>0.917036</td>
<td>0.100054</td>
<td>0.464342</td>
<td>0.181454</td>
<td>0.933591</td>

</tr>
<tr>

<th>2</th>

<td>0.253549</td>
<td>0.766181</td>
<td>0.085607</td>
<td>0.969627</td>
<td>0.630674</td>

</tr>
<tr>

<th>3</th>

<td>0.377840</td>
<td>0.909920</td>
<td>0.214338</td>
<td>0.011844</td>
<td>0.392257</td>

</tr>
<tr>

<th>4</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.608564</td>
<td>0.587614</td>
<td>0.039867</td>
<td>0.630492</td>
<td>0.402101</td>

</tr>
<tr>

<th>5</th>

<td>0.361074</td>
<td>0.937618</td>
<td>0.787055</td>
<td>0.054157</td>
<td>0.300325</td>

</tr>
<tr>

<th>6</th>

<td>0.605472</td>
<td>0.608429</td>
<td>0.052152</td>
<td>0.669343</td>
<td>0.745648</td>

</tr>
<tr>

<th>7</th>

<td>0.660738</td>
<td>0.158713</td>
<td>0.352756</td>
<td>0.028325</td>
<td>0.195899</td>

</tr>
<tr>

<th>8</th>
<td>0.855695</td>

<td>0.578177</td>



69
70
71
72
73
74
75
76
77
78
79
80

<td>0.447043</td>
<td>0.093923</td>
<td>0.316234</td>
</tr>
<tr>
<th>9</th>
<td>0.337392</td>
<td>0.645260</td>
<td>0.140221</td>
<td>0.616652</td>
<td>0.727144</td>
</tr>

df.set_index('column_one') # ifAxZ& 5]

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("ABCDE"))
df.set _index('B")
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<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>C</th>
<th>D</th>
<th>E</th>

</tr>

<tr>
<th>B</th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>
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<tr>

<th>0.
<td>o0.
<td>0.
<td>e.
.837350</td>

<td>0
</tr>
<tr>

<th>0.
<td>0.
<td>0.

<td>0

</tr>
<tr>

<th>0.
.072835</td>
<td>o0.
<td>0.
<td>0.

<td>0

</tr>
<tr>
<th>0

</tr>
<tr>

<th>0.
<td>o.
<td>0.
<td>e.

<td>0.

824403</th>
013092</td>
055626</td>
895268« /td>

310559</th>
689064</td>
541375</td>

.275461</td>
<td>0.

808554</td>

533495</th>

563758</td>
695029</td>
524957</td>

.541211</th>
<td>0.
<td>0.
<td»>0.
<td>0.

820817</td>
591130</td>
268978</td>
546996¢</td>

286587</th>
936692</td>
343227</td>
383610</td>

811302</td>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

</tr>
<tr>
<th>0

</tr>
<tr>

<th>0.
<td>e.
<td>0.
<td>e.
.096212</td>

<td>0
</tr>
<tr>

<th>0.
<td>0.
<td>0.
.917927</td>
<td>0.

<td>0

</tr>
<tr>

<th>0.
.949683</td>
<td>0.
<td>0.
<td>0.

<td>0

</tr>
<tr>
<th>0

<td>0.

.878391</th>
<td>0.
<td>0.
<td>0.
<td>o0.

938883« /td>
636148</td>
776493</td>
025840</td>

156482</th>
918591</td>
030869</td>
235020</td>

857049</th>
613991</td>
810541</td>

921329</td>

713271</th>

811386</td>
920452</td>
213173</td>

.686945</th>
<td>0.
<td>0.

522276</td>
881299« /td>

936260</td>
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70
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<td>0.030993</td>
</tr>
df.rename(index = lambda x: x+ 1) # M 4AZE|

df = pd.DataFrame(np.random.rand(10,5))

df.rename(index = lambda x: x+ 1)

<tr style="text-align: right;">
<th></th>
<th>e</th>
<th>1</th>
<th>2</th>
<th>3</th>
<th>4</th>
</tr>



<tr>

<th>1</th>

<td>0.382337</td>
<td>0.185501</td>
<td>0.457958</td>
<td>0.009713</td>
<td>0.628963</td>

</tr>
<tr>

<th>2</th>

<td>0.024175</td>
<td>0.223274</td>
<td>0.698171</td>
<td>0.071715</td>
<td>0.063272</td>

</tr>
<tr>

<th>3</th>

<td>0.913995</td>
<td>0.713092</td>
<td>0.269621</td>
<td>0.575365</td>
<td>0.805266</td>

</tr>
<tr>

<th>4</th>

<td>0.612708</td>
<td>0.220953</td>
<td>0.090858</td>
<td>0.425472</td>
<td>0.018996</td>

</tr>
<tr>

<th>5</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.045363</td>
<td>0.153343</td>
<td>0.730828</td>
<td>0.323554</td>
<td>0.364821</td>

</tr>
<tr>

<th>6</th>

<td>0.462096</td>
<td>0.614072</td>
<td>0.993130</td>
<td>0.988894</td>
<td>0.788648</td>

</tr>
<tr>

<th>7</th>

<td>0.887381</td>
<td>0.802119</td>
<td>0.191248</td>
<td>0.980064</td>
<td>0.628450</td>

</tr>
<tr>

<th>8</th>

<td>0.138270</td>
<td>0.922870</td>
<td>0.250827</td>
<td>0.297472</td>
<td>0.289915</td>

</tr>
<tr>

<th>9</th>
<td>0.258687</td>

<td>0.807993</td>



69
70
71
72
73
74
75
76
77
78
79
80

<td>0.930009</td>
<td>0.811335</td>
<td>0.609763</td>
</tr>
<tr>
<th>10</th>
<td>0.588020</td>
<td>0.392127</td>
<td>0.590799</td>
<td>0.923180</td>
<td>0.722801</td>
</tr>

df[df[col] > ©.5] # EHEFEdFT X NATHIEUE K T0. 504351
B iEIsH

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
df

i (filter) HER (sort)Fl534H(groupby)

3
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1 <tr style="text-align: right;">
2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 <th>E</th>

8 </tr>



<tr>

<th>0</th>

<td>0.051900</td>
<td>0.548808</td>
<td>0.744936</td>
<td>0.848002</td>
<td>0.299505</td>

</tr>
<tr>

<th>1</th>

<td>0.979053</td>
<td>0.216078</td>
<td>0.394286</td>
<td>0.520654</td>
<td>0.584194</td>

</tr>
<tr>

<th>2</th>

<td>0.185679</td>
<td>0.453151</td>
<td>0.839947</td>
<td>0.730177</td>
<td>0.392377</td>

</tr>
<tr>

<th>3</th>

<td>0.161267</td>
<td>0.981833</td>
<td>0.890858</td>
<td>0.613972</td>
<td>0.467528</td>

</tr>
<tr>

<th>4</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.091140</td>
<td>0.369805</td>
<td>0.600035</td>
<td>0.372857</td>
<td>0.897063</td>

</tr>
<tr>

<th>5</th>

<td>0.612195</td>
<td>0.981150</td>
<td>0.578304</td>
<td>0.220064</td>
<td>0.488182</td>

</tr>
<tr>

<th>6</th>

<td>0.898736</td>
<td>0.626289</td>
<td>0.788306</td>
<td>0.747086</td>
<td>0.386097</td>

</tr>
<tr>

<th>7</th>

<td>0.568531</td>
<td>0.362593</td>
<td>0.644950</td>
<td>0.510410</td>
<td>0.092556</td>

</tr>
<tr>

<th>8</th>
<td>0.872898</td>

<td>»0.771917</td>



69 <td>0.853365</td>
70 <td>0.227531</td>
71 <td>0.045184</td>
72 </tr>

73 <tr>

74 <th>9</th>

75 <td>0.898296</td>
76 <td>0.683850</td>
77 <td>0.138142</td>
78 <td>0.956854</td>
79 <td>0.335476</td>
80 </tr>

1 df[df['A'] > ©.5]

1 <tr style="text-align: right;">
2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 <th>E</th>

8 </tr>



<tr>

<th>1</th>

<td>0.979053</td>
<td>0.216078</td>
<td>0.394286</td>
<td>0.520654</td>
<td>0.584194</td>

</tr>
<tr>

<th>5</th>

<td>0.612195</td>
<td>0.981150</td>
<td>0.578304</td>
<td>0.220064</td>
<td>0.488182</td>

</tr>
<tr>

<th>6</th>

<td>0.898736</td>
<td>0.626289</td>
<td>0.788306</td>
<td>0.747086</td>
<td>0.386097</td>

</tr>
<tr>

<th>7</th>

<td>0.568531</td>
<td>0.362593</td>
<td>0.644950</td>
<td>0.510410</td>
<td>0.092556¢</td>

</tr>
<tr>

<th>8</th>



35 <td>0.872898</td>
36 <td>0.771917</td>
37 <td>0.853365</td>
38 <td»9.227531</td>
39 <td>0.045184</td>
40 </tr>

41 <tr>

42 <th>9</th>

43 <td>0.898296</td>
44 <td>0.683850</td>
45 <td>0.138142</td>
46 <td>0.956854</td>
47 <td>0.335476</td>
48 </tr>

1 df[(df['A'] > 0.5) & (df['B'] < 0.7)]

1 <tr style="text-align: right;">
2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 <th>E</th>

8 </tr>



1 <tr>

2 <th>1</th>

3 <td>0.979053</td>
4 <td>0.216078</td>
5 <td>0.394286</td>
6 <td>0.520654</td>
7 <td>0.584194</td>
8 </tr>

9 <tr>

10 <th>6</th>

11 <td>0.898736</td>
12 <td>0.626289</td>
13 <td>0.788306</td>
14 <td>0.747086</td>
15 <td>0.386097</td>
16 </tr>

17 <tr>

18 <th>7</th>

19 <td>0.568531</td>
20 <td>0.362593</td>
21 <td>0.644950</td>
22 <td>0.510410</td>
23 <td>0.092556</td>
24 </tr>

25 <tr>

26 <th>9</th>

27 <td>0.898296</td>
28 <td>0.683850</td>
29 <td>0.138142</td>
30 <td>0.956854</td>
31 <td>0.335476</td>
32 </tr>



HE=

1 df.sort_values(col, ascending=True) #ZIEH|UITHET #
ascending: True J}/¥ False [§fF

1 df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("'ABCDE"))
2 df.sort_values('A', ascending=True)

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
<th>E</th>
</tr>

00 N OO U1 A W N PR
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<tr>

<th>3</th>

<td>0.015834</td>
<td>0.758417</td>
<td>0.123415</td>
<td>0.802403</td>
<td>0.782450</td>

</tr>
<tr>

<th>1</th>

<td>0.068046</td>
<td>0.373240</td>
<td>0.414358</td>
<td>0.105285</td>
<td>0.759001</td>

</tr>
<tr>

<th>7</th>

<td>0.134238</td>
<td>0.104416</td>
<td>0.551595</td>
<td>0.472277</td>
<td>0.015997</td>

</tr>
<tr>

<th>4</th>

<td>0.236628</td>
<td>0.391852</td>
<td>0.390275</td>
<td>0.904988</td>
<td>0.650108</td>

</tr>
<tr>

<th>8</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.469382</td>
<td>0.426359</td>
<td>0.137109</td>
<td>0.253183</td>
<td>0.894667</td>

</tr>
<tr>

<th>2</th>

<td>0.508937</td>
<td>0.443894</td>
<td>0.147076</td>
<td>0.149885</td>
<td>0.434802</td>

</tr>
<tr>

<th>e</th>

<td>0.572640</td>
<td>0.369032</td>
<td>0.412343</td>
<td>0.402019</td>
<td>0.445365</td>

</tr>
<tr>

<th>9</th>

<td>0.663964</td>
<td>0.533604</td>
<td>0.217605</td>
<td>0.602667</td>
<td>0.637232</td>

</tr>
<tr>

<th>6</th>
<td>0.765109</td>

<td>0.646277</td>



69 <td>0.885381</td>
70 <td>0.743307</td>
71 <td>0.649711</td>
72 </tr>

73 <tr>

74 <th>5</th>

75 <td>0.962494</td>
76 <td>0.650830</td>
77 <td>0.754514</td>
78 <td>0.578115</td>
79 <td>0.659846</td>
80 </tr>

1 df.sort_values([coll,col2],ascending=[True,False]) # %lE%
FEHERIZ cola AT, col2f )T 177 S H g tE dF i 7

1 df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("'ABCDE"))
2 df.sort_values(['A','E'],ascending=[True,False])

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
<th>E</th>
</tr>
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<tr>

<th>1</th>

<td>0.083526</td>
<td>0.969267</td>
<td>0.012550</td>
<td>0.672851</td>
<td>0.866501</td>

</tr>
<tr>

<th>7</th>

<td>0.107839</td>
<td>0.383900</td>
<td>0.982337</td>
<td>0.390914</td>
<td>0.308559</td>

</tr>
<tr>

<th>e</th>

<td>0.148742</td>
<td>0.306888</td>
<td>0.853949</td>
<td>0.144650</td>
<td>0.414474</td>

</tr>
<tr>

<th>4</th>

<td>0.190011</td>
<td>0.794060</td>
<td>0.514756</td>
<td>0.272207</td>
<td>0.086894</td>

</tr>
<tr>

<th>6</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.423982</td>
<td>0.229873</td>
<td>0.992318</td>
<td>0.495706</td>
<td>»0.971735</td>

</tr>
<tr>

<th>9</th>

<td>0.532263</td>
<td>0.106900</td>
<td>0.528114</td>
<td>0.456583</td>
<td>0.362642</td>

</tr>
<tr>

<th>2</th>

<td>0.619678</td>
<td>0.800373</td>
<td>0.927766</td>
<td>0.742667</td>
<td>0.645809</td>

</tr>
<tr>

<th>3</th>

<td>0.815312</td>
<td>0.920682</td>
<td>0.833351</td>
<td>0.266840</td>
<td>0.132698</td>

</tr>
<tr>

<th>5</th>
<td>0.842293</td>

<td>0.049499</td>



69 <td>0.780198</td>
70 <td>0.343752</td>
71 <td>0.341800</td>
72 </tr>

73 <tr>

74 <th>8</th>

75 <td>0.932379</td>
76 <td>0.398721</td>
77 <td>0.080358</td>
78 <td>0.200681</td>
79 <td>0.549237</td>
80 </tr>

3¢

1 df.groupby(col) # HIEFURHAMHEGFRAIAL # % 55 countiltfT ik
Fi. it th &R 5

1 df =
pd.DataFrame({'A':np.array([ 'foo', " 'foo', 'foo', " 'foo', 'bar','b

ar']),
'B':np.array(['one','one', "two', 'two", 'three’', 'three']),

'C':np.array(['small', 'medium’, 'large’', 'large', 'small’, 'smal
1'D,

4 ‘D':np.array([1,2,2,3,3,5])})

5 df


af://n734

1 <tr style="text-align: right;">
2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 </tr>
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(V)
~

<tr>
<th>0</th>
<td>foo</td>
<td>one</td>
<td>small</td>
<td>1</td>

</tr>

<tr>
<th>1</th>
<td>foo</td>
<td>one</td>
<td>medium</td>
<td>2</td>

</tr>

<tr>
<th>2</th>
<td>foo</td>
<td>two</td>
<td>large</td>
<td>2</td>

</tr>

<tr>
<th>3</th>
<td>foo</td>
<td>two</td>
<td>large</td>
<td>3</td>

</tr>

<tr>
<th>4</th>
<td>bar</td>
<td>three</td>
<td>small</td>

<td>3</td>



35 </tr>

36 <tr>

37 <th>5</th>

38 <td>bar</td>
39 <td>three</td>
40 <td>small</td>
41 <td>5</td>

42 </tr>

1 df.groupby('B"').count()

1 <tr style="text-align: right;">
2 <th></th>
3 <th>A</th>
4 <th>C</th>
5 <th>D</th>
6 </tr>

7 <tr>

8 <th>B</th>
9 <th></th>
10 <th></th>
11 <th></th>
12 </tr>



1 <tr>

2 <th>one</th>
3 <td>2</td>

4 <td>2</td>

5 <td>2</td>

6 </tr>

7 <tr>

8 <th>three</th>
9 <td>2</td>
10 <td>2</td>
11 <td>2</td>
12 </tr>
13 <tr>
14 <th>two</th>
15 <td>2</td>
16 <td>2</td>
17 <td>2</td>
18 </tr>

1 df.groupby([coll,col2]) # #%H&%collFlcol 2 HEdFitt 74
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df =
pd.DataFrame({'A':np.array([ ‘foo', 'foo', 'foo', " 'foo', 'bar','b

ar']),

'B':np.array(['one','one', 'two’, 'two', 'three', 'three']),

"C':np.array(['small’', 'medium’, 'large', 'large', 'small’, 'smal
1'D,

‘D':np.array([1,2,2,3,3,5])})
df.groupby(['A', 'B']).sum()

<tr style="text-align: right;">
<th></th>
<th></th>
<th>D</th>
</tr>
<tr>
<th>A</th>
<th>B</th>
<th></th>
</tr>
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<tr>
<th>bar</th>
<th>three</th>
<td>8</td>

</tr>

<tr>
<th rowspan="2" valign="top">foo</th>
<th>one</th>
<td>3</td>

</tr>

<tr>
<th>two</th>
<td>5</td>

</tr>

df.groupby(coll)[col2].mean() # F%[E%|collxtEdEHEdF o2 AbFE
Ja, IR[E R col2 ) 3MH

df =
pd.DataFrame({'A':np.array([ 'foo', " 'foo', 'foo', " 'foo', 'bar','b

ar']),
'B':np.array(['one', 'one', "two', 'two", 'three’', 'three']),

'"C':np.array([ 'small', 'medium’', 'large’, 'large’, 'small’, 'smal
1'1),

‘D':np.array([1,2,2,3,3,5])})
df.groupby('A')['D"].mean()



Hh w N R

A

bar

foo 2

Name: D, dtype: int32

df.pivot_table(index=coll,values=[col2,co0l3],aggfunc=mean) #
HOEMAR, Rl Ncoll, # Xt RIEE S vcol2Mcol3, 7 2H Ry T H1E

df =
pd.DataFrame({'A':np.array([ ‘foo', 'foo', 'foo', " 'foo', " 'bar','b

ar']),

'B':np.array(['one','one', 'two’, "two', "three', "three']),

'C':np.array(['small', 'medium’, 'large', 'large', 'small’, 'smal
1D,

‘D':np.array([1,2,2,3,3,5])})
df.pivot_table(df, index=['A', 'B'], columns=['C'],
aggfunc=np.sum)
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<tr>
<th></th>
<th></th>
<th colspan="3" halign="1eft">D</th>

</tr>

<tr>
<th></th>
<th>C</th>
<th>large</th>
<th>medium</th>
<th>small</th>

</tr>

<tr>
<th>A</th>
<th>B</th>
<th></th>
<th></th>
<th></th>

</tr>
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<tr>
<th>bar</th>
<th>three</th>
<td>NaN</td>
<td>NaN</td>
<td>8.0</td>

</tr>

<tr>
<th rowspan="2" valign="top">foo</th>
<th>one</th>
<td>NaN</td>
<td>2.0</td>
<td>l.0</td>

</tr>

<tr>
<th>two</th>
<td>5.0</td>
<td>NaN</td>
<td>NaN</td>

</tr>
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df =
pd.DataFrame({'A':np.array([ ‘foo', 'foo', 'foo', " 'foo', 'bar','b

ar']),

'B':np.array(['one','one', 'two’, 'two', 'three', 'three']),

'C':np.array(['small’, 'medium’, 'large', 'large', 'small’, 'smal
1'D,

‘D':np.array([1,2,2,3,3,5])})
df.groupby('A").agg(np.mean)

<tr style="text-align: right;">
<th></th>
<th>D</th>
</tr>
<tr>
<th>A</th>
<th></th>
</tr>

<tr>
<th>bar</th>
<td>4</td>

</tr>

<tr>
<th>foo</th>
<td>2</td>

</tr>
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df.apply(np.mean, axis=0) # XIEIEAEdFIIRE—FIK-FIY{E axis: ©
SHF4 (BEERD TR 13R5] (BEK) SR

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("'ABCDE"))
df

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
<th>E</th>
</tr>



<tr>

<th>e</th>

<td>0.800902</td>
<td>0.933676</td>
<td>0.461338</td>
<td>0.353398</td>
<td>0.057885</td>

</tr>
<tr>

<th>1</th>

<td>0.988580</td>
<td>0.681318</td>
<td>0.533361</td>
<td>0.486016</td>
<td>0.220004</td>

</tr>
<tr>

<th>2</th>

<td>0.695034</td>
<td>0.643920</td>
<td>0.694040</td>
<td>0.280063</td>
<td>0.641867</td>

</tr>
<tr>

<th>3</th>

<td>0.925290</td>
<td>0.084906</td>
<td>0.120247</td>
<td>0.880991</td>
<td>0.399596</td>

</tr>
<tr>

<th>4</th>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

<td>0.697742</td>
<td>0.372860</td>
<td>0.881456</td>
<td>0.565627</td>
<td>0.272549</td>

</tr>
<tr>

<th>5</th>

<td>0.614245</td>
<td>0.658123</td>
<td>0.797487</td>
<td>0.609511</td>
<td>0.544633</td>

</tr>
<tr>

<th>6</th>

<td>»0.153517</td>
<td>0.354870</td>
<td>0.910838</td>
<td>0.416895</td>
<td>0.098821</td>

</tr>
<tr>

<th>7</th>

<td>0.088223</td>
<td>0.501401</td>
<td>0.702754</td>
<td>0.334938</td>
<td>0.182708</td>

</tr>
<tr>

<th>8</th>
<td>0.737348</td>

<td>0.569340</td>



69 <td>0.291342</td>
70 <td>0.847058</td>
71 <td>0.193331</td>
72 </tr>

73 <tr>

74 <th>9</th>

75 <td>0.083915</td>
76 <td>0.396210</td>
77 <td>0.589415</td>
78 <td>0.806525</td>
79 <td>0.598841</td>
80 </tr>

1 df.apply(np.mean, axis=0)

1 A 0.578480
2 B 0.519662
3 C 0.598228
4 D ©.558102
5 E 0.321024
6 dtype: float64

$UERYEIE(join)5HE (combine)

1 dfl.append(df2) # {EEIRMEdF2IARBARINEIEEDFL, HAdfifidf2
FENLZASE P& I
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1 dfl = pd.DataFrame({'A': ['AG', "'Al', 'A2', 'A3'],
2 'B': ['B0', 'B1', 'B2', 'B3'],
3 'c': ['co', 'Cc1', 'C2', 'C3'],
4 'D': ['DQ', 'D1', 'D2', 'D3']},
5 index=[0, 1, 2, 3])
6 df2 = pd.DataFrame({'A': ['A4"', 'A5', 'A6', 'A7'],
7 'B': ['B4', 'B5', 'B6', 'B7'],
8 '‘c': ['c4', 'C5', 'Ce', 'C7'],
9 'D': ['D4', 'D5', 'D6', 'D7']},

10 index=[4, 5, 6, 7])

11 dfl.append(df2)

1 <tr style="text-align: right;">

2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 </tr>
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(V)
~

<tr>
<th>0</th>
<td>Ae</td>
<td>BO</td>
<td>Co</td>
<td>De</td>

</tr>

<tr>
<th>1</th>
<td>Al</td>
<td>Bl1</td>
<td>Cl</td>
<td>D1</td>

</tr>

<tr>
<th>2</th>
<td>A2</td>
<td>B2</td>
<td>C2</td>
<td>D2</td>

</tr>

<tr>
<th>3</th>
<td>A3</td>
<td>B3</td>
<td>C3</td>
<td>D3</td>

</tr>

<tr>
<th>4</th>
<td>Ad</td>
<td>B4</td>
<td>C4</td>

<td>D4</td>



35 </tr>

36 <tr>

37 <th>5</th>
38 <td>A5</td>
39 <td>B5</td>
40 <td>C5</td>
41 <td>D5</td>
42 </tr>

43 <tr>

44 <th>6</th>
45 <td>A6¢</td>
46 <td>B6</td>
47 <td>Cée</td>
48 <td>D6</td>
49 </tr>

50 <tr>

51 <th>7</th>
52 <td>A7</td>
53 <td>B7</td>
54 <td>C7</td>
55 <td>D7</td>
56 </tr>

1 pd.concat([dfl, df2], axis=1) # FEHIEHEdFLHIS G A0 EHEAE
df2, HhdfiRId 2 T8N iZAHSE  # HdE 5 T DU #E S # axis:
o TIT & 14T A A IF



1 dfl = pd.DataFrame({'A': ['AG', "'Al', 'A2', 'A3'],
2 'B': ['B0', 'B1', 'B2', 'B3'],
3 'c': ['co', 'Cc1', 'C2', 'C3'],
4 'D': ['DQ', 'D1', 'D2', 'D3']},
5 index=[0, 1, 2, 3])
6 df2 = pd.DataFrame({'A': ['A4"', 'A5', 'A6', 'A7'],
7 'B': ['B4', 'B5', 'B6', 'B7'],
8 'c': ['ca', 'C5', 'C6', 'C7'],
9 'D': ['D4', 'D5', 'D6', 'D7']},

10 index=[4, 5, 6, 7])

11 pd.concat([dfl, df2], axis=0)

1 <tr style="text-align: right;">

2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>C</th>

6 <th>D</th>

7 </tr>
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(V)
~

<tr>
<th>0</th>
<td>Ae</td>
<td>BO</td>
<td>Co</td>
<td>De</td>

</tr>

<tr>
<th>1</th>
<td>Al</td>
<td>Bl1</td>
<td>Cl</td>
<td>D1</td>

</tr>

<tr>
<th>2</th>
<td>A2</td>
<td>B2</td>
<td>C2</td>
<td>D2</td>

</tr>

<tr>
<th>3</th>
<td>A3</td>
<td>B3</td>
<td>C3</td>
<td>D3</td>

</tr>

<tr>
<th>4</th>
<td>Ad</td>
<td>B4</td>
<td>C4</td>

<td>D4</td>



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

</tr>

<tr>
<th>5</th>
<td>A5</td>
<td>B5</td>
<td>C5</td>
<td>D5</td>

</tr>

<tr>
<th>6</th>
<td>A6</td>
<td>B6</td>
<td>Cée</td>
<td>D6</td>

</tr>

<tr>
<th>7</th>
<td>A7</td>
<td>B7</td>
<td>C7</td>
<td>D7</td>

</tr>
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dfl = pd.DataFrame({'A': ['AQ",
'B': ['B@"',

'C': ['Co',

'D': ['DO’,

index=[0, 1,

df2 = pd.DataFrame({'E': ['A4",
'F': ['B4"',

'G': ['C4',

'H': ['D4"',

index=[0, 1,
pd.concat((dfl, df2), axis=1)

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
<th>E</th>
<th>F</th>
<th>G</th>
<th>H</th>

</tr>

'‘Al', 'A2', 'A3'],
'B1', 'B2', 'B3'],
'c1', 'c2', 'c3'],
'D1', 'D2', 'D3']},

"A5', 'A6', 'A7'],
'B5', 'B6', 'B7'],
'c5', 'Ceé', 'C7'],
'D5', 'D6', 'D7']},
2, 31)



1 <tr>

2 <th>0</th>
3 <td>Ae</td>
4 <td>BO</td>
5 <td>Co</td>
6 <td>De</td>
7 <td>Ad</td>
8 <td>B4</td>
9 <td>C4</td>
10 <td>D4</td>
11 </tr>

12 <tr>

13 <th>1</th>
14 <td>Al</td>
15 <td>Bl1</td>
16 <td>Cl</td>
17 <td>D1</td>
18 <td>A5</td>
19 <td>B5</td>
20 <td>C5</td>
21 <td>D5</td>
22 </tr>

23 <tr>

24 <th>2</th>
25 <td>A2</td>
26 <td>B2</td>
27 <td>C2</td>
28 <td>D2</td>
29 <td>A6¢</td>
30 <td>B6</td>
31 <td>Cé</td>
32 <td>Dé6</td>
33 </tr>

34 <tr>



35
36
37
38
39
40
41
42
43
44
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<th>3</th>

<td>A3</td>
<td>B3</td>
<td>C3</td>
<td>D3</td>
<td>A7</td>
<td>B7</td>
<td>C7</td>
<td>D7</td>

</tr>

dfl.join(df2,on=coll,how="inner") # X} EIEHEdFLIAIdF21H P iERE,
HA RS Ncoll

dfl = pd.DataFrame({'A': ['AO", 'Al', 'A2', "A3'],
IBI: [lB@l, lBll, le', lBBl]J
'key': ['KO', 'K1', 'Ke', 'K1']})
df2 = pd.DataFrame({'C': ['C0"', 'Cl1l'],

'D': ['De', 'D1']},
index=["'K@"', 'K1'])
dfl.join(df2, on="key', how="inner"')



<tr style="text-align:

1

2 <th></th>

3 <th>A</th>

4 <th>B</th>

5 <th>key</th>
6 <th>C</th>

7 <th>D</th>

8 </tr>

right;">



1 <tr>

2 <th>0</th>
3 <td>Ae</td>
4 <td>BO</td>
5 <td>Ke</td>
6 <td>Co</td>
7 <td>De</td>
8 </tr>

9 <tr>

10 <th>2</th>
11 <td>A2</td>
12 <td>B2</td>
13 <td>Koe</td>
14 <td>Co</td>
15 <td>Do</td>
16 </tr>

17 <tr>

18 <th>1</th>
19 <td>Al</td>
20 <td>Bl</td>
21 <td>K1l</td>
22 <td>Cl</td>
23 <td>D1</td>
24 </tr>

25 <tr>

26 <th>3</th>
27 <td>A3</td>
28 <td>B3</td>
29 <td>K1l</td>
30 <td>Cl</td>
31 <td>D1</td>
32 </tr>
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nﬂgﬁﬂ'
df.mean() # 152FIEMEdFHE—FIHFIE
df =

pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
df.mean()

A 0.362158
B 0.432248
C 0.554478
D 0.331155
E 0.438283

dtype: float64

df.corr() # REEIEHEDF T8 — 1] 5 H ARSI A OC R 2L

df.corr()

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
<th>E</th>
</tr>
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1 <tr>

2 <th>A</th>

3 <td>1.000000</td>

4 <td>-0.167715</td>
5 <td>0.198216</td>

6 <td>0.036939</td>

7 <td>0.113714</td>

8 </tr>

9 <tr>

10 <th>B</th>

11 <td>-0.167715</td>
12 <td>1.000000</td>

13 <td>0.449789</td>

14 <td>0.015883</td>

15 <td>-0.236658</td>
16 </tr>

17 <tr>

18 <th>C</th>

19 <td>0.198216</td>

20 <td>0.449789</td>

21 <td>1.000000</td>

22 <td>-0.296943</td>
23 <td>0.386206</td>

24 </tr>

25 <tr>

26 <th>D</th>

27 <td>0.036939</td>

28 <td>0.015883</td>

29 <td>-0.296943</td>
30 <td>1.000000</td>

31 <td>-0.777327</td>
32 </tr>

33 <tr>

34 <th>E</th>



35
36
37
38
39
40
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<td>0.113714</td>

<td>-0.236658</td>

<td>0.386206</td>

<td>-0.777327</td>

<td>1.000000</td>
</tr>

df.count() # 32 HIEHEAFHEE—FIRIAR S EAN 2L

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
# df.loc[@][@] = np.nan

df.iloc[@, @] = np.nan

df.count()

A )

B 10

C 10

D 10

E 10
dtype: inte4

df .max() # 52HIEHEAF A& AE

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
df.max()



A U1 b W N R A U1 b W N R

o U1 A W N R

A 0.812708
B 0.886171
C 0.987035
D 0.977146
E 0.959625

dtype: floate4
df.min() # BRIEIEEFHE—SI15/IME
df =

pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
df.min()

A 0.128560
B 0.135905
C 0.167476
D 0.137062
E 0.050306

dtype: floate4
df.median() # 3 2HIEHEdFTEE—F A2
df =

pd.DataFrame(np.random.rand(10,5),columns=1ist( 'ABCDE"))
df.median()

A 0.409373
B 0.597418
C 0.678203
D 0.705762
E 0.519713

dtype: float64



A U1 A W N R

df.std() # BRI F A HbsiEZE

df =
pd.DataFrame(np.random.rand(10,5),columns=1ist("ABCDE"))
df.std()

A 0.272847
B 0.254870
C 0.258956
D 0.301168
E 0.295753

dtype: float64
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