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overview // get pandas // documentation // community // talks

Python Data Analysis Library

pan, ] 2l Wbrary providing high-performance, easy-to-
useldata structures and data analysis tools for the Python programming language.

pandas is a NUMFocus sponsored project. This will help ensure the success of
development of pandas as a world-class open-source project.

A Fiscally Sponsored Project of

NUMFOQCUS

OPEN CODE = BETTER SCIENCE

0.19.2 Final (December 24, 2016)

This 1s a minor bug-fix release in the 0.19.x series and includes some small
regression fixes, bug fixes and performance improvements.

Highlights include:

= Compatibility with Python 3.6

» Added a Pandas Cheat Sheet.

See the v0.19.2 Whatsnew page for an overview of all bugs that have been fixed in
0192

VERSIONS

Release
0.19.2 - December 2016
download // docs /i pdf

Development
0.20.0 - 2017
github // docs

Previous Releases

0.19.1 - download // docs /I pdf
0.19.0 - download // docs // pdf
0.18.1 - download // docs // pdf
0.18.0 - download // docs // pdf
0.17.1 - download // docs /I pdf
0.17.0 - download // docs // pdf
0.16.2 - download // docs // pdf
0.16.1 - download // docs // pdf
0.16.0 - download // docs // pdf
0.15.2 - download // docs /f pdf
0.15.1 - download // docs // pdf
0.15.0 - download // docs // pdf
0.14.1 - download // docs /I pdf
0.14.0 - download /f docs /f pdf
0.13.1 - download /f docs // pdf
0.13.0 - download // docs J// pdf

0.12.0 - download // docs /I pdf
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In [66]: import pandas as pd In [65]: d.cumsum()
Out[65]:
In [67]: d = pd.Series(range(20))

In [68]: d
Out[68]:
1@

15

21

28

36

45

55

66

78

91
1@5
120
136
153
18 171
19 190
dtype: int32
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Series=SHY

SeriesziE BEAEN S 2 BRRVEHEZERS |H R

index © data_a
index 1 data b
index 2 data _c

index 3 data d
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In [72]: import pandas as pd
In [73]: a = pd.Series([9, 8, 7, 6])

In [74]: a
Out[74]:

9 9

1 8

2 7

3 6
dtype: int64
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In [76]: import pandas as pd

In [78]: b
Out[78]:

a 9

b 8

C 7

d 6
dtype: int64
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MIRE(ERIE

In [85]: import pandas as pd

In [87]: s
Out[87]:

a 25

b 25

C 25
dtype: inte64
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M HSSRIBIE

: import pandas as pd
: d = pd.Series({'a":9, 'b":8, "c":7}) In [91]: e = pd.Series({'a':9, 'b':8,

: d In [92]: e
Out[92]:
a 9 c 7.0
b 8 a 9.0
C 7 b 8.0
dtype: inté64 d NaN
dtype: float64d

'c':7}, indexs['c’, 'a’
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MndarrayZ&BIGlE

In [98]: import pandas as pd
In [99]: import numpy as np In [102]: m = pd.Series(np.arange(5), index=np.arange(9,4,-1))

In [10@]: n = pd.Series(np.arange(5)) In [103]: m

Out[1@3]:
In [101]: n g a
Outf[1e1]:
4] %)

8
7
6
5
d

1
2
3 .
1 type: 1nt32
d

type: int32
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PythonFlZ , indexSFIRITTENE—EL
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In [1@4]: import pandas as pd

In [1@5]: b = pd.Series([9, 8, 7, 6], ['a', 'b", 'c', 'd’

In [1@6]: b
Out[106]:

a 9

b 8

C 7

d 6
dtype: int64

In [107]: b.index
Out[1@7]: Index(['a', 'b"', 'c', 'd"'], dtype='object"')

In [1@8]: b.values
Out[1e8]: array([9, 8, 7, 6], dtype=int64)
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In [1@9]:
Out[1e9]:

In [110]:
Out[11@]:

In [111]:
Out[111]:
c /.0
d 6.0
% NaN
dtype: float64

In [112]: b[['c', 'd’
Out[112]:

C 7

d 6

a 9

dtype: int64
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In [113]: import pandas as pd
In [114]: b = pd.Series([9, 8, 7, 6], ['a", 'b", 'c', 'd'])

In [115]: b In [118]: b[b > b.median()]
Out[115]: Out[118]:
a 9 a 9
b 8 b 8
C 7 dtype: inte4
d 6
dtype: inte4 In [119]: np.exp(b)
Out[119]:
In [116]: b[3] a  8103.083928
Out[116]: 6 b  2980.957987
C 1096.633158
In [117]: b[:3] d 403.428793
Out[117]: dtype: floate4d
a 9
b 8
C 7
dtype: inté64




SeriesZEBIRYE AIEE

SeriessSBIRYER{ESS{IIPYy thonSF B2

BT e Y a1

REEF1inZ(F
fEF. get () 3i%




Seriess_BIRE AR

In [12@]: import pandas as pd
In [121]: b = pd.Series([9, &, 7, 6], ['a"', 'b", 'c", 'd’

In [122]: b['b']
out[122]: 8

In [123]: 'c’ in b
Out[123]: True

In [124]: © in b
Out[124]: False

In [125]: b.get('f", 100)
Out[125]: 100



曾煜
判断自定义索引，自动生成的索引无法判断！


SeriesZERINIFFR/E

In [134]:
In [135]:
In [136]:

In [137]:
Out[137]:
a NaN
NaN
3.0
3.0
NaN

import pandas as pd

a = pd.Series([1, 2, 3], ['c’, 'd', "e'])

b = pd.Series([9, 8, 7, 6], ['a', 'b", 'c', "d'])

a+b

dtype: floate4d
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曾煜
不同维度考虑索引，索引值相同的进行运算，不同的返回NaN！
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SeriesXYRIARS|E T LUET—NRBZFE , FEEEME. nameR

In [149]: import pandas as pd

In [15@]: b = pd.Series([9, 8, 7, 6], ['a’, 'b", 'c¢', 'd'])
In [151]: b.name

In [152]: b.name = 'Seriesif&’

In [153]: b.index.name = 'Z=3[7%"

In [154]: b

Out[154]:

=371

a 9
b

3
C 7
d 6
Name: Series¥%, dtype: inte4
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SeriesXYER A LABERT{Z A H =54

In [157]: pandas as pd
In [158]: .Series([9, 8, 7, 6], ['a', 'b", 'c', 'd’

In [159]: =15 In [162]: b.name = "New Series"

In [16@]: = "Series” In [163]:
In [151] : in [154] :
Out[161]: Out[164]:
a 15 a 15
b 8 b 20

C 7 C 28
d 6 d 6

Name: Series, dtype: inté4 Name: New Series, dtype:
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DataFramezs#Y

DataFramezSBYFAIH AHREIZR5 |BV—2H%2H5,

index © data_a data_ 1l data w
index 1 data b data 2 data x
index 2 data ¢ data_ 3 data_ y
index 3 data_d data 4 data z




DataFramezs#Y

index 0 data_a X data w
index_ 1 data b _ data_x
index 2 data c data vy
index 3 data_d R data z

DataFrameE— PERISEINEIERE , BY{EZREIRILIAE
DataFrameBEB1T&R5|. BB%IZ&R5|
DataFrameERTRIAZHEIIE , (Br]LARIAS LR
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M 4EndarrayXJg 6l

In [165]: import pandas as pd

In [166]: import numpy as np

In [167]: d = pd.DataFrame(np.arange(10).reshape(2,5))
In [168]: d

Out[168]:

6 1 2
Bl 1 2
115 6 7
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In [171]: import pandas as pd

In [172]: dt = {'one’: pd.Series([1, 2, 3], index=['a', 'b", "c']),
cet "two': pd.Series([9, 8, 7, 6], index = ['a", 'b", 'c', 'd'])}

In [173]: d = pd.DataFrame(dt)

In [174]: d
Out[174]:
one two
1.0

2.0

3.0

NaN

a
b
C
d

In [175]: pd.DataFrame(dt, index=['b", ‘c', 'd'], columns=[ 'two’', 'three'])
Out[175]:
two three
b 8 NaN
C 7 NaN
d 6  NaN
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In [176]: import pandas as pd

In [177]: d1 = {'one’: [1, 2, 3, 4], 'two': [9, 8, 7, 6]}
In [178]: d = pd.DataFrame(dl, index = ['a’, 'b', 'c', 'd'])
In [179]: d

OQut[179]:

one two
1 9

2. . B
L
4 6




201657 H &5 50 X H 3 i B A B ks i 2

U 71:4 | [Z[4
101.5 120.7
L 101.2 127.3
101.3 119. 4
102.0 140.9
b7 diE] 100. 1 101. 4

In [194]: import pandas as pd

In [185]: dl= {8 : [deER", L&, T M, ‘&, $EE ],
: "FEkt: [101.5 , 101.2 , 101.3, 1062.0 , 100.1 ],

‘B [120.7 , 127.3 , 119.4, 140.9 , 101.4 ],

"seE: [121.4 , 127.8 , 120.8, 145.5 , 101.6 ]}

In [2@88]: d.index
Qut[20@]: Index(['c1l', 'c2', 'c3', 'c4', 'c5'], dtype="object")

In [2@1]: d.columns
In [196]: d = pd.DataFrame(dl, index=['c1', 'c2', 'c3', 'c4', 'c5']) Out[201]: Index(['EEL", "dmm', 'sFE', '#tk'], dtype='object’)

In [197]: d In [202]: d.values
Out[197]: Out[202]:
It | SEE 2N array([[120.7, 'dLE", 101.5],
c1 120.7 dbE® 121.4 1e1.5 [127.3, 'LiE", 101.2],
€2 127.3 LE¥E 127.8 101.2 [119.4, 'T-H', 101.3],
c3 119.4 [l 120.e0 101.3 [140.9, "i&FH(', 102.0],
c4 140.9 FH| 145.5 102.0 [101.4, 'iCFE', 100.1]], dtype=object)
c¢5 101.4 ifFfH 1e1.6 1e0.1



曾煜
获得行索引

曾煜
获得列索引

曾煜
获得值


In [194]: import pandas as pd

‘B, T, BRI, IR,
acma 'PREk': [101.5 , 101.2 , 101.3, 102.2 , 108.1 ],
el ‘B [120.7 , 127.3 , 119.4, 140.9 , 101.4 ], In [209]: d['[ALL"]
s ‘EE': [121.4 , 127.8 , 120.0, 145.5 , 101.6 ]} Out[209]:
cl 120.7
Ih [196]: d = pd.DataFrame(dl, index=['€1l', "€2', "€3', "¢éd', "'€5']) c? 127.3

3 119.4
1n |21 d c4  140.9
Hutfla7]: 5 101.4

ke ?%ﬁf =E it Name: [Fth, dtype: floate4
c1 120.7 4t 121.4 1e1.5

c2 127.3 LE¥&E 127.8 101.2 In [210]: d.ix['c2"]
c3 119.4 [ 120.80 101.3
o Out[210]:
c4 140.9 iFH| 145.5 182.90 EH 127.3
c5 101.4 {tfH 1e1.6 1@e0.1 e tiE

EE 127.8
. 101.2
Name: c2, dtype: object

In [211]: d["FE"1[c2']
Out[211]: 127.3



曾煜
新版本不支持ix查询，

可以用loc查询
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index ©
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data_a data_1 data_w
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FTER5|

.reindex()gENZN e EHFSeriesfiDataFrameZ 5|

In [218]: d = d.reindex(index=['c5"','c4","'c3",'c2","'c1'])
In [194]: import pandas as pd
LES e P In [219]: d

In [195]: d1 = {"3™': ['d6R', L&', ‘T M, &I, (D, OUt[zlg]aﬂ:tt wmw EE i

|E: I_,l_ C .

._t”.' [101.5 , 101.2 , 101.3, 102.0 , 100.1 ], s 101.4 HIE 101.6 100.1
FH': [120.7 , 127.3 , 119.4, 140.9 , 101.4 ], @ 140.9 U 145.5 102.0
"sEE': [121.4 , 127.8 , 120.0, 145.5 , 101.6 ]} 3 119.4 M 120.0 101.3

. 2 127.3 Li#E 127.8 1e1.2
In [196]: d = pd.DataFrame(dl, index=['cl', 'c2', 'c3', 'c4', 'c5']) 120.7 k= 121.4 101.5

In [197]: d ' - i =['&mr, B, e, EE
L1871 In [220]: d = d.reindex(columns=["3mi ", R, k', EE"])

ﬁth_ iﬁifﬁ EE 57N 4 In [221]: d
cl 120.7 4k® 121.4 101.5 Oout[221]:
c2 127.3 Lt¥E 127.8 101.2 ] &t E2N=4 EE
c3 119.4 [ 4§ 128.8 101.3 c5 FH 101.4 100.1 101.6
cd 140.9 FH| 145.5 102.0 c4 FEH] 140.9 102.0 145.5

c¢5 101.4 EFfE 101.6 100.1 c3 T4 119.4 101.3 120.0
c2 FiE 127.3 101.2 127.8

¢l dkFE 120.7 101.5 121.4
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In [218]: d = d.reindex(index=['c5','c4','c3"',"'c2',"'c1l'])

In [219]: d
Out[219]:
Cil=Aa ] EE 2N =4
¢5 101.4 LA 1e1.6 100.1 In [237]: newc = d.columns.insert(4, %= ")
c4 140.9 FH[ 145.5 102.0
3 119.4 _Fjﬁ 120.0 1e1.3 In [238]: newd = d.reindex(columns=newc, fill value=200)
c2 127.3 LE£#E 127.8 101.2
cl 120.7 dJEE 121.4 101.5 In [239]: newd
N Out[239]:
In [220]: d = d.reindex(columns=[ "5, " FEt ", Fth', EE"']) T G4 FE
c¢5 {LfH 101.4 100.1 101.6
In [221]: d 4 FH| 140.9 102.0 145.5
out[221]: o : : .

H G4 7N =3 c3 4 119.4 101.3 120.0
c5 (EfH 101.4 100.1 101.6 c2 ki 127.3 101.2 127.8
c4 {FH| 140.9 102.0 145.5 c1 dkFE 120.7 101.5 121.4
c3 [ 119.4 101.3 129.0
c2 HiE 127.3 101.2 127.8
cl dk®E 120.7 101.5 121.4




ECIESIc

In [241]: d.index
OQut[241]: Index(['c5', 'c4', 'c3', 'c2', 'cl'], dtype='object")

In [242]: d.columns
Out[242]:| Index(['IT", 'A', '*E', 'sEE'], dtype='object"')

Seriesf[lDataFramefYZ=5|EIndex=E

Index¥d5 EREIEHEER
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.append(idx)

EER— P IndexXSR |, FFEFTHYIndex{IS

diff(idx)

HEEE A Index R

.intersection(idx)

A % <

F+X

.union(idx)

£
>
et

.delete(loc)

MIFRLloc i BRIt

.insert(loc,e)

FEloc N EEIN— N TT=e

Index



曾煜
以上方法都是产生新的Index对象！


=5 |RBER

In [221]: d
OQut[221]:

] Eil=4 ik EE
c5 JLfH 1e1.4 100.1 101.6
c4 EY| 140.9 102.0 145.5 In [258]: d.columns.delete(2)
c3 FL}H 119.4 181.3 120.0
c2 E#E 127.3 101.2 127.8
1 bR 120.7 101.5 121.4 In [260]:

In [259]: ni = d.index.insert(5, 'c@")
d.reindex(index=ni, columns=nc, method="ffill")

In [261]:
Out[261]:
1 Eil>4 EE

c5 {ifE 101.4 101.6
c4 FH| 140.9 145.5
c3 T4 119.4 120.0
c2 L\ 127.3 127.8
c1 dbFR 120.7 121.4
c0 dbFE  120.7 121.4




RIS EZRS IXTR

.drop () BEEMIFRSeriesFIDataFrameigEITEYIZS]

In [269]: d.drop('c5")
Out[269]:
e Cil=a ik SEE
c4 FHl 140.9 102.0 145.5
c3 M 119.4 101.3 120.0
c2 EE 127.3 101.2 127.8

In [276]: a = pd.Series([9, &, 7, 6], index=['a','b','c","'d"])

In [277]: a
Out[277]:

a 9

b
C

d
dtype: int64 In [221]: d In [27@]: d.drop('[EEL", axis=1)

Out[221]: Out[270]:
In [278]: a.drop(['b', 'c’ i) Eil=4 2N EE i} N4 SEE
Out[278]: c¢5 JLfE 101.4 .1 101.6 c5 UEPE 100.1 101.6
a E c4 iFEH| 14e0.9 .0 145.5 c4 #IIl 102.0 145.5
d 6 3 M 119.4 .3 120.0 3 [TH 101.3 120.0
dtype: int6d 2 Ei#E 127.3 101.2 127.8 c2 Lig 101.2 127.8

a1 FE 120.7 191.4 cl dtR 101.5 121.4
drop

8 i
7 cl dk® 120.7 101.5 121.4
6



曾煜
drop默认操作axis=0轴上的对象

即行！
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SHERAINE

In [298]: import pandas as pd
In [299]: import numpy as np
In [3@@]: a = pd.DataFrame(np.arange(12).reshape(3,4))

In [301]:
Out[3e1]:

pd.DataFrame(np.arange(20).reshape(4,5))
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.add(d, **argws)

.sub(d, **argws)

.mul(d, **argws)




SHERAINE

In [298]: import pandas as pd

In [299]: import numpy as np

In [3@@]: a = pd.DataFrame(np.arange(12).reshape(3,4)) + b.add(a, fill value = 100)

4
184.0
189.0
114.0
119.@

In [301]: a
Out[3e1]:

0)
Out[316]:
pd.DataFrame(np.arange(20).reshape(4,5)) 2]

0.
b 20.
80.
0.

2

2

5 6 7
16 11 12
15 16 17




SIESREIRS

import pandas as pd In [321]: c - 10

OQut[321]:

8 -108

1 -9

2 -8

b 3 -7
dtype: int32

import numpy as np

b = pd.DataFrame(np.arange(20).reshape(4,5))

e 1 3 4
0 1 3 4 In [322]: b - ¢

5 6 g 9 Out[322]:

10 11 12 13 14 9
15 16 17 18 19

In [310]: ¢ = pd.Series(np.arange(4)) 1
1

9.
5.
Q.
5.

In [311]: c
Out[311]:

0 0

1 1

2 2

3 3
dtype: int32
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In [3@6]: import pandas as pd
In [3@7]: import numpy as np
In [3@08]: b = pd.DataFrame(np.arange(20).reshape(4,5))

In [3@09]: b

Out[3@9]: In [323]: b.sub(c, axis=0)

e 1 2 3 4
e 1 2 3 4 1

5 6 7 8 9 @ 1
10 11 12 13 14 4 5

15 16 17 18 19 8 9 10
12 13 14

0 2 3 4
2 3 4
6 7 8

In [310]: ¢ = pd.Series(np.arange(4))

In [311]: c
Out[311]:

0 0

1 1

2 2

3 3
dtype: int32
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曾煜
不管是进行算术运算还是比较运算，要注意两点：

1.同维度是否进行填充补齐

2.不同维度注意广播运算的方式


SHERERILERIER

In [335]: import pandas as pd
In [336]: import numpy as np

In [337]: a = pd.DataFrame(np.arange(12).reshape(3,4)) In [342]:
Out[342]:

In [338]: a

Out[338]:

P False
e 1

; 1 False

6 2 True
10

In [343]:

In [339]: d = pd.DataFrame(np.arange(12, 9, -1).reshape(3,4)) Out[343]:

a

In [340]: d ® False

Out[340]: 1 False

e 1 2 2 False
12 11 1@

4]
1 8 7 &6
2 4 3 2
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: import pandas as pd

i import numpy as np

= pd.DataFrame(np.arange(12).reshape(3,4))

In [35@]: a > c
Out[35@]:

%) 1 2
® False False False
1 True True True
2 True True True

In [351]: c > @
Out[351]:
In [348]: ¢ = pd.Series(np.arange(4)) 0 False

1 True
In [349]: 2 True
Out[349] H 3 True

0 0 dtype: bool
1 1
2 2
3 3
dtype: int32
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