FRT100HFpandas, FFEZHMMNHIE, [EMpandasBERSANUTE, KRIMEERANIZpython2.7

In [1]:

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt

—. BB RAGE

1. BEEE—Mist3e 8 —NSeries, pandasSZRIABIEZERIZRT|

In [2]:

s = pd.Series([5,4,np.nan,3,2,1])

In [3]:
]
Out[3]:
0 5.0
1 4.0
2 NaN
3 3.0
4 2.0
5 1.0

dtype: floaté64

2. fBiE—""numpy array, B[B)ZE5|AKRin%RKEIE—DataFrame

In [4]:

dates = pd.date range(start='20180821',end='20180826")

In [5]:
dates
Oout[5]:
DatetimeIndex(['2018-08-21', '2018-08-22', '2018-08-23', '2018-08-2
4',
'2018-08-25"', '2018-08-26'7,

dtype='datetime64[ns]', freq='D")

In [6]:

dates = pd.date range(start='20180821"',periods=6)



In [7]:

dates
Oout[7]:
DatetimeIndex(['2018-08-21', '2018-08-22', '2018-08-23', '2018-08-2
b '2018-08-25"', '2018-08-26'],
dtype='datetime64[ns]', freq='D")

In [8]:
df = pd.DataFrame(np.random.randn(6,4),index = dates ,columns = list('ABCD'))
In [9]:
df
out[9]:

A B C D
2018-08-21|1.199214 |-0.005610 (-0.968173|0.418314
2018-08-22 | 0.522341 |0.795916 |(-0.576385 |-0.014663
2018-08-23 | 1.664533 |0.160990 (0.212496 |0.638565
2018-08-24 | -1.933720 |-0.229028 (0.387028 |0.890340
2018-08-25|0.790387 |0.786251 (-0.364618|-0.925611
2018-08-26 |-1.118799 | -0.104908 (-2.210427 | -0.767139

3. FILU@EE — sk blEdataframe, & E ATIEkey

In [10]:

df2 = pd.DataFrame({'A':1,'B':'foo','C':np.array([3]*4,dtype="int32")})

In [11]:
df2

Out[1l1l]:

Al B

foo

foo

foo

w|lw|lw|lw|a

foo




In [12]:
df2.dtypes

out[1l2]:

A

inté64

B object
C int32
dtype: object

—. EENE

1. BEdataframe L EPFEZBAYIT

In [13]:
df.head()
out[13]:

A B C D
2018-08-21|1.199214 |-0.005610 (-0.968173|0.418314
2018-08-22 | 0.522341 |0.795916 |(-0.576385 |-0.014663
2018-08-23 | 1.664533 |0.160990 |0.212496 |0.638565
2018-08-24 | -1.933720 | -0.229028 (0.387028 |0.890340
2018-08-25|0.790387 |0.786251 (-0.364618|-0.925611
In [14]:
df.tail(3)
out[14]:

A B C D
2018-08-24 | -1.933720 | -0.229028 | 0.387028 |0.890340
2018-08-25|0.790387 |0.786251 (-0.364618|-0.925611
2018-08-26 |-1.118799 | -0.104908 |-2.210427 |-0.767139

2. BFARS|. JIHIAEEInumpy&E:




In [15]:
df.index

out[15]:

DatetimeIndex ([ '2018-08-21",

4',

'2018-08-25",

'2018-08-22",

'2018-08-23",

'2018-08-2

In [16]:

df .columns

Out[1l6]:

'2018-08-26"1,
dtype='datetime64[ns]', freq='D")

Index([u'A', u'B', u'C', u'D'], dtype='object')

In [17]:
df.values
Oout[1l7]:

array ([ [
[
[
[_
[
[

.19921415, -0.
.52234075, O.
.6645334 , 0.
.93372012, -0.
.79038668, 0.
.11879889, -0.

00560977, -0.96817293,
79591573, -0.5763854
, 0.21249639,
22902838, 0.38702828,
78625103, -0.36461796,
10490838, -2.21042675,

1609904

3. describe() R E AT EHEIRIRF IS

In [18]:

df .describe()

out[18]:

A B C D
count (6.000000 |6.000000 |6.000000 |6.000000
mean |0.187326 |0.233935 |-0.586680 | 0.039968
std 1.406185 |0.450051 |0.940032 |0.749846
min |-1.933720|-0.229028 |-2.210427 |-0.925611
25% |-0.708514 |-0.080084 |-0.870226 |-0.579020
50% [0.656364 [0.077690 |[-0.470502 |0.201825
75% |[1.097007 |0.629936 |0.068218 |0.583502
max |1.664533 |0.795916 |0.387028 |0.890340

4, WEIEHITRE

.41831362]7,
.01466342]7,
.638565021,
.890340427,
.92561118]7,
.76713886]1])



In [19]:

df.T
Out[1l9]:
2018-08-21| 2018-08-22| 2018-08-23 | 2018-08-24| 2018-08-25| 2018-08-26
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
A |1.199214 0.522341 1.664533 -1.933720 0.790387 -1.118799
B |-0.005610 0.795916 0.160990 -0.229028 0.786251 -0.104908
C (-0.968173 -0.576385 0.212496 0.387028 -0.364618 -2.210427
D |0.418314 -0.014663 0.638565 0.890340 -0.925611 -0.767139
5. WEUERHARE, 1790, FIM91
In [20]:
df.sort index(axis=1,ascending=False)
Oout[20]:
D C B A
2018-08-21|0.418314 |-0.968173 |-0.005610|1.199214
2018-08-22 | -0.014663 |-0.576385 [0.795916 |0.522341
2018-08-23 | 0.638565 |0.212496 (0.160990 |1.664533
2018-08-24 |1 0.890340 |0.387028 |-0.229028 |-1.933720
2018-08-25 | -0.925611 |-0.364618 | 0.786251 |0.790387
2018-08-26 |-0.767139 | -2.210427 |-0.104908 |-1.118799
In [21]:
df.sort index(axis=0,ascending=False)
Out[21]:
A B C D
2018-08-26 |-1.118799 | -0.104908 |-2.210427 |-0.767139
2018-08-25|0.790387 |0.786251 (-0.364618|-0.925611
2018-08-24 | -1.933720 | -0.229028 (0.387028 |0.890340
2018-08-23 | 1.664533 |0.160990 (0.212496 |0.638565
2018-08-22 | 0.522341 |0.795916 |(-0.576385 |-0.014663
2018-08-21|1.199214 |-0.005610 |-0.968173 |0.418314
6. RMEHF, REERBIHIF




In [22]:

df.sort values('B',ascending=False)

Out[22]:

A B (& D
2018-08-22 | 0.522341 |0.795916 |-0.576385 |-0.014663
2018-08-25 | 0.790387 |0.786251 |-0.364618|-0.925611
2018-08-23 | 1.664533 |0.160990 |0.212496 |0.638565
2018-08-21 [ 1.199214 |-0.005610|-0.968173 |0.418314
2018-08-26 | -1.118799 | -0.104908 | -2.210427 | -0.767139
2018-08-24 (-1.933720 |-0.229028 | 0.387028 |0.890340
=, &F
IRENEE

1. BEREMH—1F, XEFRRE—"Series, FETdf.A

In [23]:
df.Aa
Out[23]:

2018-08-21
2018-08-22
2018-08-23
2018-08-24
2018-08-25
2018-08-26

Freq: D, Name: A, dtype:

In [24]:
df['A']
Out[24]:

2018-08-21
2018-08-22
2018-08-23
2018-08-24
2018-08-25
2018-08-26

Freq: D, Name: A, dtype:

2, BY [ &, RABNTHTYR, tMEEET, I8, —

.199214
.522341
.664533
.933720
.790387
.118799

|
O KR RF O R

.199214
.522341
.664533
.933720
.790387
.118799

|
R O R P O

float64

floatb64

FErER. F—TREIER, F-THIER

/N

RENIRE—TTR, —TAERIE



In [25]:

df[0:3]
Out[25]:

A B C D
2018-08-21 | 1.199214 | -0.005610 {-0.968173 | 0.418314
2018-08-22 | 0.522341 [0.795916 |-0.576385 |-0.014663
2018-08-23 | 1.664533 | 0.160990 |0.212496 |0.638565
In [26]:
df['20180821':'20180823"]
Oout[26]:

A B C D
2018-08-21 |1.199214 | -0.005610 {-0.968173 | 0.418314
2018-08-22 | 0.522341 | 0.795916 [-0.576385 |-0.014663
2018-08-23 | 1.664533 | 0.160990 |0.212496 |0.638565
AR R

1. [FERAREIRRE—1R XX 1F, dataframeHloc 2% 1T

In [27]:
df.loc[:]
out[27]:

A B C D
2018-08-21|1.199214 |-0.005610 |-0.968173 |0.418314
2018-08-22 |0.522341 |0.795916 |(-0.576385 |-0.014663
2018-08-23 | 1.664533 |0.160990 (0.212496 |0.638565
2018-08-24 | -1.933720 |-0.229028 (0.387028 |0.890340
2018-08-25|0.790387 |0.786251 (-0.364618|-0.925611
2018-08-26 | -1.118799 | -0.104908 |-2.210427 |-0.767139




In [28]:

df.loc['20180825" ]

Out[28]:

A 0.790387
B 0.786251
C -0.364618
D -0.925611

Name: 2018-08-25 00:00:00, dtype:

In [29]:

df.loc[dates[0]]

out[29]:

A 1.199214
B -0.005610
C -0.968173
D 0.418314
Name: 2018-08-21 00:00:00,

2, BEAMRERES T EHITIEN, FETH

In [30]:

df.loc[:,['A','B']]

Out[30]:

A B
2018-08-21|1.199214 |-0.005610
2018-08-22 |0.522341 |0.795916
2018-08-23 | 1.664533 |0.160990
2018-08-24 | -1.933720 | -0.229028
2018-08-25 | 0.790387 |0.786251
2018-08-26 |-1.118799 | -0.104908

3. WELA

float64

float64



In [31]:
df.loc['20180821':'20180823"',['C','D"']]

out[31]:

C D

2018-08-21 |-0.968173|0.418314

2018-08-22 | -0.576385 |-0.014663

2018-08-23 | 0.212496 |0.638565

4, XREIRIXSRFITHE LR

In [32]:
df.loc['20180821',['C','D']]
out[32]:

C -0.968173
D 0.418314
Name: 2018-08-21 00:00:00, dtype: floaté64

5. REX—MrE

In [33]:
df.loc[dates[0], 'A"']
Out[33]:

1.199214149363109

6. RETHE—THRE

In [34]:
df.at[dates[0], 'A']
out[34]:

1.199214149363109

D URIVA=prit e



In [35]:
df.iloc[1]
Out[35]:

A 0.522341
B 0.795916
c -0.576385
D -0.014663
Name: 2018-08-22 00:00:00, dtype: floaté64

2, BIBE#TYIR, Snumpy/python iR

In [36]:
df.iloc[0:2,0:2]

Oout[36]:

A B

2018-08-21|1.199214 | -0.005610

2018-08-22|0.522341 | 0.795916

3. BIEE—TMIEMNIIR, Snumpy/pythonFaIIEIRZEM

In [37]:
df.iloc[[1,2,4],[0,2]]

Oout[37]:

A C

2018-08-22 | 0.522341 | -0.576385

2018-08-23 | 1.664533 | 0.212496

2018-08-25|0.790387 | -0.364618

4, SHTHTU R

In [38]:
df.iloc[1:3,:]

Oout[38]:

A B C D

2018-08-22 | 0.522341 | 0.795916 | -0.576385 | -0.014663

2018-08-23 | 1.664533 | 0.160990 | 0.212496 |0.638565

5. XI#IT A



In [39]:

df.iloc|:,

Oout[39]:

1:3]

C

2018-08-21

-0.005610

-0.968173

2018-08-22

0.795916

-0.576385

2018-08-23

0.160990

0.212496

2018-08-24

-0.229028

0.387028

2018-08-25

0.786251

-0.364618

2018-08-26

-0.104908

-2.210427

6. RENTEMNIE

In [40]:
df.iloc[1,1]
Out[40]:

0.79591573356929468

In [41]:
df.iat[1,1]
Out[41l]:

0.79591573356929468

f/RE5

1. (ERBRMATIRIEFLRE

In [42]:
df[df.A>0]

Oout[42]:

A B C D

2018-08-21

1.199214

-0.005610

-0.968173

0.418314

2018-08-22

0.522341

0.795916

-0.576385

-0.014663

2018-08-23

1.664533

0.160990

0.212496

0.638565

2018-08-25

0.790387

0.786251

-0.364618

-0.925611

2. {EAwherelRFAOEIZEIE GEIE NHE R HRIEINaN




In [43]:

df[df>0]
out[43]:

A B Cc D
2018-08-21 [ 1.199214 [ NaN NaN 0.418314
2018-08-22 [ 0.522341 | 0.795916 | NaN NaN
2018-08-23 | 1.664533 | 0.160990 | 0.212496 | 0.638565
2018-08-24 | NaN NaN 0.387028 [ 0.890340
2018-08-25 (0.790387 |0.786251 | NaN NaN
2018-08-26 | NaN NaN NaN NaN
3. {EMisin(3iTiE
In [44]:
df2 = df.copy()
In [45]:
df2[lEl]=[lal, Ibl,lclllalllblllcl]
In [46]:
df2
Oout[46]:

A B C D|E
2018-08-21 | 1.199214 |-0.005610 |-0.968173|0.418314 |a
2018-08-22 (0.522341 (0.795916 |-0.576385 |-0.014663 |b
2018-08-23 | 1.664533 |0.160990 |0.212496 |0.638565 |c
2018-08-24 |-1.933720 |-0.229028 | 0.387028 |0.890340 |a
2018-08-25 (0.790387 |0.786251 |-0.364618 |-0.925611 |b
2018-08-26 |-1.118799 | -0.104908 | -2.210427 |-0.767139 | c




In [47]:

df2[df2['E'].isin(['a','b'])]

out[47]:

A B C D|E
2018-08-21 | 1.199214 |-0.005610(-0.968173 (0.418314 |a
2018-08-22 (0.522341 |0.795916 |(-0.576385|-0.014663 |b
2018-08-24 (-1.933720 |-0.229028 {0.387028 |0.890340 |a
2018-08-25 (0.790387 |0.786251 |(-0.364618|-0.925611 |b
"E

10 IRE—TIMINY, BRBRITRSIKGH

In [48]:

sl =

In [49]:

df['F'] = sl

pd.Series([1,2,3,4,5,6],index=pd.date range('20180821',periods=6))

In [50]:
df
Out[50]:

A B C D|F
2018-08-21|1.199214 |-0.005610 [-0.968173 (0.418314 |1
2018-08-22 | 0.522341 |0.795916 |-0.576385|-0.014663 |2
2018-08-23 | 1.664533 [0.160990 |0.212496 |0.638565 (3
2018-08-24 | -1.933720 | -0.229028 | 0.387028 |0.890340 (4
2018-08-25|0.790387 |0.786251 |-0.364618 |-0.925611 |5
2018-08-26 |-1.118799 [ -0.104908 |-2.210427 | -0.767139 |6

2, BEREHRIREIE

In [51]:

df.at[dates[0], 'A']=0




In [52]:

df
out[52]:

A B C D|F
2018-08-21 | 0.000000 |-0.005610 (-0.968173(0.418314 |1
2018-08-22 | 0.522341 |0.795916 |-0.576385 |-0.014663 |2
2018-08-23 | 1.664533 |0.160990 |0.212496 |0.638565 |3
2018-08-24 |-1.933720 |-0.229028 [ 0.387028 |0.890340 |4
2018-08-25 | 0.790387 |0.786251 |-0.364618|-0.925611 |5
2018-08-26 | -1.118799 | -0.104908 | -2.210427 |-0.767139 | 6
3. BEIEIRENE
In [53]:
df.at[dates[0],'A']=1.0
In [54]:
df
Out[54]:

A B C D|F
2018-08-21 | 1.000000 |-0.005610|-0.968173|0.418314 |1
2018-08-22 | 0.522341 |0.795916 |-0.576385 |-0.014663 |2
2018-08-23 | 1.664533 [0.160990 (0.212496 |0.638565 |3
2018-08-24 | -1.933720 | -0.229028 | 0.387028 |0.890340 |4
2018-08-25 | 0.790387 |0.786251 |-0.364618|-0.925611 |5
2018-08-26 |-1.118799 |-0.104908 [-2.210427 |-0.767139 | 6
In [55]:

df.iat[0,1]=0




In [56]:

df
Out[56]:

A B C D|F
2018-08-21 | 1.000000 (0.000000 |-0.968173|0.418314 |1
2018-08-22 | 0.522341 [0.795916 |-0.576385 [-0.014663 |2
2018-08-23 | 1.664533 [0.160990 |0.212496 |0.638565 |3
2018-08-24 | -1.933720 (-0.229028 | 0.387028 |0.890340 (4
2018-08-25 |0.790387 (0.786251 |-0.364618 |-0.925611 |5
2018-08-26 | -1.118799 (-0.104908 | -2.210427 | -0.767139 |6

4. BEnumpyHEIRE—HFE
In [57]:
df.loc[:,'D'] = np.array([5]*1len(df))
In [58]:
df
out[58]:

A B C|D|F
2018-08-21 | 1.000000 |0.000000 |-0.968173|5 |1
2018-08-22 | 0.522341 |0.795916 |-0.576385|5 |2
2018-08-23 | 1.664533 |0.160990 |0.212496 |5 |3
2018-08-24 | -1.933720 | -0.229028 | 0.387028 |5 (4
2018-08-25 | 0.790387 |0.786251 |-0.364618 |5 |5
2018-08-26 |-1.118799 | -0.104908 | -2.210427 |5 |6
5. BidwhereRHRIZTEFE
In [59]:
df2 = df.copy()
In [60]:
df2[df2>0] = -df2




In [61]:

df2
out[61]:

A B C/ D|F
2018-08-21 | -1.000000 {0.000000 |-0.968173 |-5 |-1
2018-08-22 | -0.522341 (-0.795916 | -0.576385 | -5 |-2
2018-08-23 | -1.664533 -0.160990 | -0.212496 | -5 |-3
2018-08-24 | -1.933720 (-0.229028 | -0.387028 | -5 |-4
2018-08-25 | -0.790387 (-0.786251 | -0.364618 | -5 |-5
2018-08-26 | -1.118799 [-0.104908 | -2.210427 |-5 |-6
In [62]:
-df2
Oout[62]:

A B C| D| F
2018-08-21 | 1.000000 |-0.000000 {0.968173 |5.0 [ 1.0
2018-08-22 | 0.522341 |0.795916 [0.576385 [5.0 (2.0
2018-08-23 | 1.664533 |0.160990 [0.212496 5.0 [3.0
2018-08-24 | 1.933720 | 0.229028 [0.387028 5.0 {4.0
2018-08-25 | 0.790387 | 0.786251 [0.364618 [5.0 (5.0
2018-08-26 | 1.118799 | 0.104908 [2.210427 |5.0 [6.0

g, ERK{ELLE

fEpandasH, {ERnp.nankB{REE, XLEEBRINTSESEITES

In [63]:

df.iat[0,2]=np.nan




In [64]:

df
out[64]:

A B C|D|F
2018-08-21 | 1.000000 |0.000000 |[NaN 5|1
2018-08-22 (0.522341 |0.795916 |-0.576385|5 |2
2018-08-23 | 1.664533 |0.160990 |0.212496 |5 |3
2018-08-24 |-1.933720 |-0.229028 [ 0.387028 |5 |4
2018-08-25 | 0.790387 |0.786251 |-0.364618 |5 |5
2018-08-26 |-1.118799 | -0.104908 | -2.210427 |5 |6

1. reindex()73 A F] A HEE #_E RZR 5 AT ZAEI/MIBRIRIE, FREIFRIGEIRR—TIEN

In [65]:

dfl =

In [66]:

dfl.loc[dates[0]:dates[2], 'E']=1

df.reindex(index=dates[0:4],columns=1list(df.columns)+['E'])

In [67]:
df1
out[67]:

A B C|D|F E
2018-08-21 | 1.000000 |0.000000 |NaN 511|1.0
2018-08-22 | 0.522341 |0.795916 |-0.576385|5 (2 (1.0
2018-08-23 | 1.664533 |0.160990 |0.212496 |5 (3 (1.0
2018-08-24 | -1.933720 |-0.229028 | 0.387028 |5 |4 |NaN

2. KiIFEERAERNIT




In [68]:

dfl.dropna(how="'any')

Out[68]:

A B C|D|(F| E
2018-08-22 (0.522341 | 0.795916 |-0.576385 |5 |2 [1.0
2018-08-23 | 1.664533 | 0.160990 | 0.212496 |5 |3 (1.0
3. MREEFRITIER
In [69]:
dfl.fillna(value=5)
Out[69]:

A B C|D|F| E
2018-08-21 [ 1.000000 |0.000000 ([5.000000 |5 (1]1.0
2018-08-22 | 0.522341 |0.795916 [-0.576385|5 |2 |1.0
2018-08-23 | 1.664533 [0.160990 (0.212496 |5 |3 |1.0
2018-08-24 (-1.933720 |-0.229028 {0.387028 |5 (4 |5.0
4. JEIBHITHR/RIER
In [70]:
pd.isnull(dfl)
Out[70]:

A B C D F E

2018-08-21 | False |False [ True |False |False | False
2018-08-22 | False | False |False | False | False | False
2018-08-23 | False | False |False | False | False | False
2018-08-24 | False |False |False |False |False | True
Fi. HBXRE
1. BATHERMST, EINRIIRIT




In [71]:
df .mean()
Out[71]:

0.154124
0.234870
-0.510381
5.000000
3.500000
dtype: float64

Ho0Qw P

2. FEHEfthH ST

In [72]:

df .mean(axis=1)

Out[72]:

2018-08-21 1.750000
2018-08-22 1.548374
2018-08-23 2.007604
2018-08-24 1.444856
2018-08-25 2.242404
2018-08-26 1.513173

Freq: D, dtype: floaté64

3. ¥TREREHE, FEXTFTHUNRHEITIRME, pandaszBRIGEIRENERHITN &

In [73]:
dates
Out[73]:
DatetimeIndex(['2018-08-21', '2018-08-22', '2018-08-23', '2018-08-2
v '2018-08-25"', '2018-08-26'1],
dtype='datetime64[ns]', freq='D")
In [74]:

s = pd.Series([1,2,3,np.nan,5,6],index=dates).shift(2)

In [75]:
S
Out[75]:

2018-08-21 NaN
2018-08-22 NaN
2018-08-23 1.0
2018-08-24 2.0
2018-08-25 3.0
2018-08-26 NaN
Freq: D, dtype: float64



Apply

1. SEIRER A RE, FAZXITIIRIE

In [76]:
df
out[76]:

A B C|D|F
2018-08-21 | 1.000000 |0.000000 [NaN 5|1
2018-08-22 | 0.522341 |0.795916 (-0.576385|5 |2
2018-08-23 | 1.664533 [0.160990 (0.212496 |5 |3
2018-08-24 | -1.933720 | -0.229028 (0.387028 |5 |4
2018-08-25|0.790387 |0.786251 |-0.364618 |5 (5
2018-08-26 |-1.118799 [-0.104908 (-2.210427 |5 |6
In [77]:
df.apply(np.cumsum)
out[77]:

A B C|D|F
2018-08-21 | 1.000000 | 0.000000 | NaN 5 |1
2018-08-22 | 1.522341 | 0.795916 | -0.576385 |10 | 3
2018-08-23 | 3.186874 | 0.956906 | -0.363889 |15 |6
2018-08-24 | 1.253154|0.727878 | 0.023139 |20 (10
2018-08-25|2.043541 | 1.514129 |-0.341479 |25 |15
2018-08-26 | 0.924742 | 1.409220 | -2.551905 | 30 | 21
In [78]:

df.apply(lambda x: x.max()-x.min())

out[78]:

A 3.598254

B 1.024944

c 2.597455

D 0.000000

F 5.000000

dtype: floaté64




In [79]:

s = pd.Series(np.random.randint(0,7,size=10))

In [80]:
S

Out[80]:

O 0O o Ul WN = O
W TR, ODNDULIND PR

dtype: inté64

In [81]:

s.value counts()

Out[81l]:
2 3
5 2
1 2
4 1
3 1
0 1

dtype: inté64

FIIBERIE, SeriesHRAHSHERETEEAEFHRLENE, IUNREFNAIBETINE—TTER

In [82]:

s = pd.Series(['A','B',np.nan, 'cat', 'Aaba'])

In [83]:

s.str.lower()

out[83]:

0 a
1 b
2 NaN
3 cat
4 aaba

dtype: object

N B

pandasigfE K EMI /5 EEEB RIS Series, DataFrameflPanel3d ST E IR SBEX RIS FHIRIE



In [84]:

df = pd.DataFrame(np.random.randn(10,4))

In [85]:

df

out[85]:

0 1 2 3
0(1.002085 |-0.913897 |-2.109344 [-0.342600
1|-1.550781|-0.814409|0.277290 |0.014148
21-1.390003 | -0.678331 | -0.075444 | -2.099395
310.482018 |0.642555 [-0.963368 [-0.368277
41-0.027364 |1 0.076906 |-0.642373 |-0.070943
5/0.311142 |0.228270 [0.159489 |(0.090280
6|0.951503 |0.211551 [0.000848 |[-0.475100
7 1-0.175005 |0.323663 |-2.272497 |0.159793
811.049522 |0.075842 |-0.813033 |1.335427
91-1.040715|0.403349 (2.251924 |(0.702020
In [86]:
pieces = [df[:3],df[3:7],df[7:]]

In [87]:

pieces

out[87]:

[ 0 1 2 3
0 1.002085 -0.913897 -2.109344 -0.342600
1 -1.550781 -0.814409 0.277290 0.014148
2 -1.390003 -0.678331 -0.075444 -2.099395,

0 1 2 3
3 0.482018 0.642555 -0.963368 -0.368277
4 -0.027364 0.076906 -0.642373 -0.070943
5 0.311142 0.228270 0.159489 0.090280
6 0.951503 0.211551 0.000848 -0.475100,

0 1 2 3
7 -0.175005 0.323663 -2.272497 0.159793
8 1.049522 0.075842 -0.813033 1.335427
9 -1.040715 0.403349 2.251924 0.702020]



In [88]:

pd.concat(pieces)

Out[88]:

0 1 2 3
0(1.002085 |-0.913897 [-2.109344 |-0.342600
1(-1.550781 |-0.814409 |0.277290 [0.014148
2|-1.390003 | -0.678331 [-0.075444 | -2.099395
30.482018 |0.642555 [-0.963368 |-0.368277
4-0.027364 |0.076906 |[-0.642373 |-0.070943
5(0.311142 |0.228270 [0.159489 |0.090280
60.951503 |0.211551 [0.000848 |-0.475100
7|-0.175005 |0.323663 |-2.272497 |0.159793
81.049522 |0.075842 |-0.813033|1.335427
9-1.040715|0.403349 [2.251924 |0.702020

Join EUFSQLERMEH

In [89]:

left = pd.DataFrame({'key':['foo','foo'],"'1lval':[1,2]})

In [90]:

right = pd.DataFrame({'key':['foo', 'foo'],'rval':[4,5]})

In [91]:
left

out[91]:

key | Ival

0 (foo |1

1|foo |2




In [92]:
right

out[92]:

key | rval

0(foo |4

1|foo |5

In [93]:

pd.merge(left,right,on="key"')

Out[93]:

key | Ival

rval

0(foo |1

1|foo |1

2 (foo |2

3 |foo |2

(21 I SO &2 BN S SN

AppendE—1TEIEE|— 1 DataFrame &

In [94]:

df =

pd.DataFrame(np.random.randn(8,4),columns=['A','B','C','D'])

In [95]:
df
Oout[95]:

A B C D
0(-0.427729|-0.372866 | -1.436830 |-0.449695
1]-2.458164 |0.697945 (-0.032415|-0.935662
2(0.191171 |0.839163 |1.989867 |-0.730836
3(-1.028197 (1.277604 |-0.766794 |-0.640668
4 (-0.734925|0.105059 |0.401019 [0.126799
5(-0.809884 | -2.105929 | 0.223554 (0.667745
6(1.176203 [0.377354 |-1.546621|0.159540
71-0.637126 | 0.564601 [0.548597 |-0.163806




In [96]:

s = df.iloc[3]

In [97]:
S
out[97]:

A -1.028197
B 1.277604
C -0.766794
D -0.640668

Name:

In [98]:

3, dtype:

float64

df.append(s,ignore index=True)

Out[98]:

A B C D
0(-0.427729|-0.372866 | -1.436830 |-0.449695
1]-2.458164 |0.697945 (-0.032415|-0.935662
2(0.191171 |0.839163 |1.989867 |-0.730836
3(-1.028197 (1.277604 |-0.766794 |-0.640668
4(-0.734925 (0.105059 |0.401019 |0.126799
5(-0.809884 |-2.105929 | 0.223554 [0.667745
6(1.176203 [0.377354 |-1.546621|0.159540
7 (-0.637126 | 0.564601 |0.548597 |-0.163806
8(-1.028197 (1.277604 |-0.766794 |-0.640668
t. 24

X3 F"groupy by" ##fF, RITEERIEUT— IS MRESE:

(1) . Splitting $ZEE—LERM NG LIRS A RRIA

(2) . Applying XfF2EEHED FIHIT— T ERE

(3) . Combining $ERAEE— T EUELEMRF

In [99]:

df = pd.DataFrame({
'A':['foo','bar', 'foo', 'bar', 'foo', 'bar', 'foo', 'bar'],
'B':['one','one', 'two', 'three', 'two', 'two', 'one', 'three'],

C':np.random.randn(8)})



In [100]:

df
Out[1007]:

A B C
0 (foo [one |-1.417086
1 |bar|one |0.307996
2 |foo |two |-0.183475
3 | bar [three | -1.212871
4 (foo |[two |1.153401
5 [bar [two |-0.057243
6 [foo [one |0.452743
7 | bar | three [0.336198

1\

In [101]:

df.groupby('A').sum()

Out[101]:
C
A
bar |-0.625920
foo |0.005583
2. BEZNIEITOHER

DEFHNEN D BN TsumREL:



In [102]:
df.groupby(['A','B']).sum()

out[102]:

bar |one |0.307996

three [-0.876673

two |-0.057243

foo |one |-0.964343

two |(0.969927

J\. Reshaping

Stack

In [103]:

tuples = list(zip(*[[ 'bar', 'bar', 'baz', 'baz', 'foo', 'foo', 'qux', 'qux'],['one', 'tw
o','one','two', 'one', 'two', 'one', 'two']11]))

In [104]:
tuples
Out[104]:

[('bar', 'one'),
('bar', 'two'),
('baz', 'one'),
('baz', 'two'),
('foo', 'one'),
('foo', 'two'),
('qux’, 'one'),
("qux’, "two')]

In [105]:

index = pd.MultiIndex.from tuples(tuples,names=['first', 'second’'])

In [106]:
index
Out[1l06]:

MultiIndex(levels=[[u'bar', u'baz', u'foo', u'qux'], [u'one', u'tw
o'11,

labels=[(o0, 0, 1, 1, 2, 2, 3, 31, [0, 1, O, 1, O, 1, O,
111,

names=[u'first', u'second'])



In [107]:

df = pd.DataFrame(np.random.randn(8,2),index=index,columns=['A', 'B'])

In [108]:
df
Out[108]:
A B
first |second
bar |one 0.365162 |0.794545
two 0.343488 (0.009913
baz (one 0.746508 |0.380457
two -0.579208 | 0.504321
foo |one 0.493576 |-0.086843
two 0.944458 (1.922707
qux |one 1.808426 |0.734766
two 1.004492 |-1.118476
In [109]:
df2 = df[:4]
In [110]:
df2
out[1107:
A B
first |second
bar |one 0.365162 |0.794545
two 0.343488 |0.009913
baz (one 0.746508 |0.380457
two -0.579208 | 0.504321
In [111]:
stacked = df2.stack()



In [112]:

stacked
out[1l12]:
first second
bar one A 0.365162
B 0.794545
two A 0.343488
B 0.009913
baz one A 0.746508
B 0.380457
two A -0.579208
B 0.504321

dtype: floaté64

In [113]:
type(stacked)
Oout[113]:

pandas.core.series.Series

In [114]:
stacked.unstack()

out[114]:

first | second

bar |one 0.365162 |0.794545

two 0.343488 [0.009913

baz |one 0.746508 |0.380457

two -0.579208 | 0.504321

N BEF

pandas FESTSMREEMHITENRFN AR R R, BAESHNINEE (AR RIFNBIEEZA RS DR EA
(RIFAEIE) . SMIRFEESRIIFEER

In [115]:

rng = pd.date range('1/1/2012',periods=100,freqg='S")

In [116]:

ts = pd.Series(np.random.randint(0,500,len(rng)),index=rng)

In [118]:

new_ts = ts.resample('5Min').sum()



In [119]:

new_ts

Out[1l19]:
2012-01-01 25954
Freq: 5T, dtype: int64

1. HXRR:

In [120]:

rng = pd.date range('3/6/2012 00:00',periods=5,freq='D")

In [121]:

rng

out[121]:

DatetimeIndex(['2012-03-06', '2012-03-07', '2012-03-08', '2012-03-0
9,

'2012-03-10"1,
dtype='datetime64[ns]', freg='D")

In [122]:

ts = pd.Series(np.random.randn(len(rng)),rng)

In [123]:

ts

Out[123]:

2012-03-06 0.078082
2012-03-07 -1.027249
2012-03-08 -0.463756
2012-03-09 -0.218023
2012-03-10 -0.886765

Freq: D, dtype: floaté64

In [124]:

ts_utc = ts.tz localize('UTC')

In [125]:
ts_utc
Out[125]:

2012-03-06 00:00:00+00:00 0.078082
2012-03-07 00:00:00+00:00 -1.027249
2012-03-08 00:00:00+00:00 -0.463756
2012-03-09 00:00:00+00:00 -0.218023
2012-03-10 00:00:00+00:00 -0.886765
Freq: D, dtype: float64



2, BIXELHR

In [126]:

ts_utc.tz_convert('US/Eastern')

Oout[126]:
2012-03-05 19:00:00-05:00 0.078082
2012-03-06 19:00:00-05:00 -1.027249
2012-03-07 19:00:00-05:00 -0.463756

2012-03-08 19:00:00-05:00 -0.218023
2012-03-09 19:00:00-05:00 -0.886765
Freq: D, dtype: floaté64

3. HXIBEHH

In [127]:

rng = pd.date range('1/1/2012',periods = 5,freqg='M")

In [128]:

ts = pd.Series(np.random.randn(len(rng)),rng)

In [129]:
ts
out[129]:

2012-01-31 -0.632020
2012-02-29 -1.209838
2012-03-31 -0.122362
2012-04-30 0.894776
2012-05-31 0.761503
Freq: M, dtype: float64

In [132]:

ps = ts.to period()

In [133]:

ps.to _timestamp()

Out[133]:

2012-01-01 -0.632020
2012-02-01 -1.209838
2012-03-01 -0.122362
2012-04-01 0.894776
2012-05-01 0.761503

Freq: MS, dtype: floaté64

+. Categorical

MO.15kRAFF44, pandast] LA7EDataFrame 3 #5CategoricalZt BIASEIE



In [134]:

df = pd.DataFrame({'id':[1,2,3,4,5,6], 'raw _grade':['a','b','b"',"

In [135]:
df

Out[135]:

id | raw_grade

0|1 |a

b
b

a H (%) N
()] &) B w N
Q

In [137]:

df[ 'grade'] = df[ 'raw_grade'].astype('category')

In [138]:
df
out[138]:

id | raw_grade | grade
01 [a a
112 |[b b
2|3 |b b
3|4 |a a
4(5 |a a
5|6 |e e
In [139]:
df[ 'grade']
Out[139]:

0 a
1 b
2 b
3 a
4 a
5 e

Name: grade, dtype: category
Categories (3, object): [a, b, e]

a .,

‘a',|e']})



+—. BE

In [140]:

ts = pd.Series(np.random.randn(1000),index = pd.date range('1/1/2000',periods =
1000))

In [142]:

ts = ts.cumsum()

In [143]:
ts.plot()
out[143]:

<matplotlib.axes. subplots.AxesSubplot at 0x111lbba290>
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X4 FDataFrameXijt, plotE—HGEIRIIRARE HITLHINREBTA:

In [145]:

df = pd.DataFrame(np.random.randn(1000,4),index=ts.index,columns=['A','B','C",
'D'])

In [146]:

df = df.cumsum()



In [147]:

df



Oout[147]:

A B C D
2000-01-01 | 1.182622 |-1.550789 |-0.677847 |-0.686247
2000-01-02 |1.064192 |0.058998 [-0.926929 |-0.256416
2000-01-03 |1.120760 |0.891475 [-1.964664 |0.237981
2000-01-04 |2.203324 |1.725893 [-2.221881 |-0.749801
2000-01-05|3.944393 |1.265695 [0.393940 |-0.167811
2000-01-06 | 2.399475 |2.747915 |0.555871 |-0.183643
2000-01-07 |0.670621 |3.962892 [1.102575 |-1.352560
2000-01-08 | 1.465290 |2.604249 ([1.579050 |-1.321723
2000-01-09 | 1.294411 |2.098209 |0.674846 |-3.023043
2000-01-10|1.465836 |2.268938 |[2.082882 |-3.323533
2000-01-11|2.338271 |3.229924 |2.178011 |-2.746837
2000-01-12|2.554280 |3.337275 [2.150721 |-3.557612
2000-01-13 |2.276484 |2.299232 [2.262648 |-3.365707
2000-01-14 |3.168337 |3.041009 |0.350698 |-2.250190
2000-01-15|1.525096 |3.872797 |[-0.036254 |-1.685966
2000-01-16 | 0.204583 |2.966500 [-0.697475 |-1.276493
2000-01-17 | 0.941978 |2.338194 |-0.697146 |-0.050248
2000-01-18|0.151462 |2.419511 |[-0.675964 |-0.360681
2000-01-19|1.075320 |2.897466 (-0.717112 |-0.295414
2000-01-20|0.108721 |4.623138 [-0.396870 |-0.593116
2000-01-21|0.278526 |4.626399 [-1.058917 |-1.079679
2000-01-22 | -0.948492 |4.707695 |-1.036280 |-0.246729
2000-01-23 | -0.064785 |3.445049 |[-0.860540 |-0.223205
2000-01-24 | -0.246719 |3.475956 [-1.142722 |0.653491
2000-01-25|1.738197 |2.825108 |-1.243337 |-0.405911
2000-01-26 |2.355221 |3.775056 |[-0.717280 |2.108960
2000-01-27 | 2.666638 |4.653226 |[-2.569220 |2.028796
2000-01-28 | 3.246871 |2.444634 |[-4.415980 |1.859823
2000-01-29 | 1.574620 |3.112912 |-6.070074 |1.222045
2000-01-30 | 1.905904 |3.323519 |-4.376543 |0.544732
2002-08-28 | 16.590329 | -23.183809 [ -42.979534 | 17.495257
2002-08-29 | 18.748040 | -21.339509 | -41.624783 | 16.946337




A

B

C

D

2002-08-30

18.969827

-21.417957

-41.010790

16.153179

2002-08-31

17.501288

-20.444164

-40.787909

15.817613

2002-09-01

18.714918

-19.415917

-38.090624

14.580079

2002-09-02

16.239028

-19.166933

-37.983269

13.628032

2002-09-03

17.973330

-18.595785

-36.221094

14.122780

2002-09-04

17.183539

-18.230061

-38.055282

14.617521

2002-09-05

17.086782

-18.204624

-38.465634

13.804284

2002-09-06

18.085360

-18.618970

-39.385083

14.198803

2002-09-07

19.356489

-18.544110

-38.282765

16.077343

2002-09-08

20.867905

-17.344181

-38.669479

15.479961

2002-09-09

20.070411

-17.935920

-36.995769

15.338326

2002-09-10

19.641738

-17.647254

-37.014692

13.090233

2002-09-11

20.854340

-18.002293

-38.034404

14.752444

2002-09-12

21.608106

-17.451519

-37.723300

16.058830

2002-09-13

21.323948

-17.570505

-38.135861

16.269580

2002-09-14

20.921055

-15.981014

-36.757520

14.884650

2002-09-15

19.302019

-15.394612

-35.996095

14.915762

2002-09-16

17.875576

-13.576830

-36.998255

15.529466

2002-09-17

18.136928

-13.133025

-36.448088

14.572156

2002-09-18

18.924019

-14.224540

-35.438267

14.303393

2002-09-19

18.130387

-15.279811

-35.708854

14.660981

2002-09-20

17.948707

-15.482400

-35.846138

15.424886

2002-09-21

19.101230

-16.332950

-34.618454

14.312085

2002-09-22

18.447349

-16.304084

-33.785271

12.726596

2002-09-23

16.891263

-15.852266

-34.254771

12.965776

2002-09-24

16.141712

-16.834251

-34.089030

11.887542

2002-09-25

16.383442

-17.704636

-35.004542

12.044976

2002-09-26

17.635426

-18.405983

-32.839260

11.741913

1000 rows x 4 columns




In [148]:
df.plot()
Out[148]:

<matplotlib.axes. subplots.AxesSubplot at 0x111c7e090>
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