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—{&=Z numpy,—1E&=Z pandas °
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B E{ER numpy & pandas

> BERER
N

numpy Al pandas #EIRH C 38=#"5, pandas X 2&
1S numpy, & numpy BFraRRRZS -

> OHEEIRD
w RN ZEEMEES - Ftb Python B RFEEE SRR
0

Y REABERRHRBHE - SEA NS ENNBFREEER (EIPRASERESEN RHE




Y aASEs

R RBEHE -

AX A

numpy

e REREMEES - RIENE - BERE #E - BRES -
HinEE. %
https://docs.scipy.org/doc/numpy/reference/routines.html
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https://docs.scipy.org/doc/numpy/reference/routines.html

Numpy
array

> RIB—AESN S AR[EIES

A3

> = EE XN/
u K& Python list oI ENEEIEE,

» array ZFHNE—(EcEz& W BEHEEEE -

» NumPy ZEMERNBEANE

= NUmPy FIBTHHESSHE A/ - B EEEAE Size -
TS AR NS ES R TN REARNES -

Y EMABRIBHHBHE - HEN : ANS T BANBTRERER (B PRABEES TR TR
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NumPy - B4

“import numpy as np #1ZFnumpy AP & &
‘arrayl = np.array([1,2,3]) # —#/Jarray

array2 = np.array([[1.2,3]1.[4,5.6]1]1) #_ 7#/jarray
print(array?2) [[1 2 3]
print(C#E: " ,array2.ndim) (45 6]]
| - =Tl - u HE: 2
print("17%]: " ,array2.shape) =5 (2, 3)
print("{EEL: " ,array2.size) BE: 6
1D array 2D array
column 0 column 1 column 2 column 0 column 1 column 2
row 0 1 2 3 row 0 1 2 3
shape(3,) row 1 4 5 6
shape(2,3)

-y
2y
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NumPy - Z 1 —#E[E 5

_________________________________________________________________________________________________________________________________________

import numpy as np

'a = np.array([3,6,9,12,15,18])

'b = np.arange(6) #iE —EsizeB6/EY] - EIEAH0~5

¢ = np-zeros(6) HEIEEHO - size 6

'd = np.ones(6, dtype = np.int)#EIESRL - size 6 - BIEREEH

‘e = np.random.random(6) #sizekm6RIPESl - BEWEELZEES [0.0,1.0)

print(a,b,c,d,e, sep="\n"")
[ 3 6 9 12 15 18]
[012345]
[ . 0. 0. 0. 0. 0.]
111111
[ ©.9038974 0.19673665 ©0.8186001 0.13724558 0.05995684 0.9762709 |
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UMPY - — 4 FE51) (438 & (03 SEhR
T

* )

import numpy as np | = b-a
a = np. array([3,6,9, 12,15,18])5 2 |3l6]912]15]18
b = np.arange(6) |
T = b-a b |0|1[2]|3]4]5
print(f, sep="\n"") f |-3|-5-7|-9]|-11]-13
pring(f==-9 : b[0]-a[0] b[1]-a[1] b[2]-a[2]
[ -3 -5 -7 -9 -11 -13]
[False False False True False False]

f |-3|-5|-7[-9]|-11|-13
INRBE
22 <Z =& RIS R True - & ZFalse
== ERERUAGEE True - R ZFalse —— 9

f |-3|-5]|-7]-9]|-11]-13

Y paABR

REWBIE - HEA | AN EARBFREBER (HIPRABERE

AX A
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NumPy - Z#E[E5IFYES (sum)

import numpy as npp [ sum(a)
‘a = np.array([[3,6,9],[12,15,18]]) | EB{EFE SR EINEEHE
b = np.arange(6) .reshape(2,3) ;
¢ = np.zeros((2,3)) HEIBEZE R0 a
'd = np.ones((2,3), dtype = np.int) #&ER1  6{&
‘e = np.random.random((2,3)) #BLE - 618 § S| 6|9 sum(a)
o 12115 [ 18 :3+6+9+12
print(a,b,c,d,e, sep="\n") ; =63
print(np.sum(a)) |
[[ 3 6 9]
[12 15 18]]
[[6 1 2] a
[3 4 5]]
Lo 6 ol 3|6 |9 | sum(a, axis=
[[111] =[(3+6+9)
12115 |1
[E1@?53;3’11307 0.94254093 0.06424767 ] 5 8 :[18 45
[ ©.92768566 ©.19110781 ©0.56701524]]
63
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;r_i_rh_b_b"r_;c"_Hﬂiﬁbs}"éémr_{b ____________________________ a-b
b=np. range (6 | rashapel(2. :153])5 [T e
print(a) 8 brjol | b | opie)
print(b) [[0 1 2] |
print(a-b) i RSB AT
[Eziﬁéééi] _________ a-b Ho10] SOl o]

0 L 2 0 1 2 bl | b | el
ol 2 6 ol 0| 1]2
1| 8 |10]12 13|45

a b

//////
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NumPy - B [&E3fE;%

HADETE S
“import numpy as np 0 |3
‘a=np.array([[2,4,6],[8,10,12]1)
- b=np.arange(6).reshape((2,3)) 1 4

print(a) E
print(b.T) #transpose

Eprint(np.dot(a,b-T))

[[ 2 4 6]
[ 8 10 12]]
[[e 3]

[1 4]

[2 5]]

[[ 16 52]
[ 34 124]]
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NumPy - array &

_____________________________________________________________________________________________________________________

mport numpy as np
= np.array([1.,1,1])
= np.array([2,2,2])

Eprint(np-vstack((A,B))) #vertical
print(np.hstack((A,B))) #horizontal

[[111]
[ 22 2]]
[111222]
vstack(A,B) hstack(A,B)
Al2]4]|6 21416 8 [10 (12
+ A + B
B| 8 |10|12
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NumPy - array 73 Zl(1)

import numpy as np
‘a = np.arange(12) .reshape((3,4))

Eprint(a)
print(np.vsplit(a,3))
print(np.-hsplit(a,?2))

[[0O 1 2 3]
[4 5 6 7]
[ 8 9 10 11]]
[array([[0, 1, 2, 3]11), array([[4., 5, 6, 711), array([[ 8, 9, 10, 1111)]
[array([[O0, 1],

[4, 51,

[8. 911), array(LL 2, 31,

L6, 71,

[10, 11]1D1]
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NumPy - array 73 Zl(2)

4 15|16 [7

819 |10(11

vsplit(a,3) hsplit(a,?2)

a
0|]1]|12|3 alol1lll2]3
sl ol B 4ls5llle6]7
8119|1011 819 (111011
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numpy & pandas
T python® EIEE R R 2 HER E AR -
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=S =i

» (EERIEBEED numpy & pandas WEZE 14

» (BE numpy RUREEEMR

> IBEHIT numpy BNEES]

» [ #% pandas @ series £ dataframe B&/ZE
» IEEHIT numpy BIBE /]
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: Pandas

PandasZ 81X Numpy_ L - PythonffE B 0 Hr'E AR EH

° 18
« NumpyRIEfEEFEINEE

e SQL-like function

« BERAEE

o REIL
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Pandas E A& 743

» Numpy Fl Pandas B+ EAR[E?
= Numpy = array 20/ - SR BREMNZHEIIFE
m Pandas &% Numpy B#ZR) - BIFRAIZRE -
DEEMEZIEAE - Series A DataFrame -

LY BABRRGHASHE - SEA | NS TELRSHRREER (HiPRASORE TR




Series
SeriesZ&A&i1ndexf/—#array

import pandas as pd
. import numpy as np
's = pd.Series([1,"abc","6",np-nan,44,1])

éprint(s)

44
1

0
1
2
3 NaN
4
5
dtype: object

H—HE . MR ZEnumpyBlarraylg?
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DataFrame - #2171 =it} & (7B [&)

DataFrame FZREIE451B{E(Table like)lWER - ARSI HEAFEEHEN _#E
K% . TILUEIB Dictionary S Array ZEEEIT - (B ] LUR A IMBAE KIS
EVBEREL - BlUl : CSV IBE - BERESSE -

21 —[EDataFrameE R E - ERFFELE(random) L 7*3=%

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

. import pandas as pd
gimport numpy as np

HERFH— - fFarray S4B
- df = pd.DataFrame(np.random.randn(7,3))
print(df)

0O 1.238052 -1.034129 0.222476
1 -0.457043 -1.252934 0.955214
2 -0.476281 -1.509945 0.573486
3 1.046944 0.143649 -0.138385
4 -1.268997 0.033301 -0.989308
5 -0.572510 -0.950910 -0.086820
6 0.250895 -0.889284 -0.149622
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DataFrame - 217 & il 55 (#E[E)

f2 17— (EDataFrane BRI - i BN 5153 | E AR

- import pandas as pd
- import numpy as np

# I — ¢ Harray #IAEE(2)

'eat = np.random.randint(10,size=(7,3))*5+50
. dates = pd.date_range("20170812" ,periods=7)
' df0 = pd.DataFrame(eat)

oy

' dfl = pd.DataFrame(eat, index=dates, columns=["R&","F&","BE"])

print(dfl)

BE T8 K=Z
2017-08-12 65 75 65
2017-08-13 65 55 70
2017-08-14 70 55 80
2017-08-15 70 85 95
2017-08-16 65 85 60
2017-08-17 60 80 60
2017-08-18 95 95 50
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DataFrame - E{ZE1E

EV{SDataFrameERIENAR

df1['iﬁﬁ1ﬁ%$ﬁ§i'] SR MVE
dfi[fEIRZR S ERRS|] NSERERSIFIERRSINER

__________________________________________________________________________________________________________________

print(df1["FE&"D
print(dfi[0:3])

__________________________________________________________________________________________________________________

2017-08-12 75
2017-08-13 55

BE 8 BE 2017-08-14 55
2017-08-12 65 75 65 2017-08-15 85
2017-08-13 65 55 70 2017-08-16 85
2017-08-14 70 55 80 2017-08-17 80
2017-08-15 70 85 95 2017-08-18 95
2017-08-16 65 85 60 Freq: D, Name: %, dtype: int32
2017-08-17 60 80 60
2017-08-18 95 95 50 BEE T8 ®BE

2017-08-12 65 75 65
- 2017-08-13 65 55 70
[HYaE R £ 2017-08-14 70 55 80

~
=

Y BEABELRHREHE - HEA  ERAFENRSFREEER (EPRABRREER RH KR




DataFrame - &= 235 loc ~ iloc -~ ix

_______________________________________________________________________________________________________________________

' # select by label FE 65

S TE 75

print(dfl.loc["20170812"]) BE FE KBE B s 65

print(dfl_loc[:,["R&","#®&"]])  2017-08-12 65 75 65 Name: 2017-08-12 00:00:00, dtype: int32

| 2017-08-13 65 55 70 S

i o 2017-08-14 70 55 80 2017-08-12 65 65

 #select by position 2017-08-15 70 85 95 5017-08-13 65 70

print(dfi.iloc[3,1]) ggg-gg-ig gg gg 28 2017-08-14 70 80

- : - - Vo= 2017-08-15 70 95

i print(dfl.iloc[3:5,1:3]) 2017-08-18 95 95 50 oLy on1e 6o oo

| ) 2017-08-17 60 60

. #select by ix [RHaE R £ 2017-08-18 95 50

| = = - L] X w = S w 85

Eprlnt(dfl.lx[.3,[ FE","BE"1D s e

i 2017-08-15 85 95

# Ak 2017-08-16 85 60

print(df1[dfl.FZ&>80]) TE B&

| 2017-08-12 75 65
2017-08-13 55 70
2017-08-14 55 80
B 8 ®BE
2017-08-15 70 85 95
2017-08-16 65 85 60

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 2017-08-18 95 95

Sk
2y
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DataFrame - 217 & it 55 (= B1)

________________________________________________________________________________________________________________________________________

import pandas as pd
~import numpy as np

HERFI - FHTE

df2 = pd.DataFrame({"/)\&":pd.Series(1, index=list(range(4)),dtype="Ffl

| "EE " :np.array([3] * 4,dtype="int32"),
"F5E " zpd.Timestamp("20170812%),
"$BRIER " -pd.Categorical (["test", "train", "test","tr

1Y)

#dtype I EEHIE
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DataFrame - [&14 dtypes * index * describe

dtypes BEEE H’*”

index EEER =
describe() %égﬂ;”ﬂ,ﬂ} ot
. #DataFrame #9/& 4 I
 print(df2) |
D N B B ERIER
; pr!nt(df2-€ltypes) . . 0O 1.0 3 2017-08-12 test
| print(df2.i1ndex) #prmt(de-co!umns), print(df2.values) 1 10 3 2017-08-12 train
 print(df2.describe()) #AEEZTEHIIE? 2 1.0 3 2017-08-12 test
! 3 1.0 3 2017-08-12 train
_______________________________________________________________________________________ INEY float32
24| int32
5 datetime64[ns]
fERIER category

dtype: object
Inté4Index([0, 1, 2, 3], dtype="iInt64~)
INEY

i

count
mean
std
min
25%
50%
75%
max

RPRPRRPRRRPRORA
leNoloNoNeoNoNoNe
WWWwwWwwo wh
©OOCOOOOOOy
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DataFrame - 58 - HEFEifR

———————————————————————————————————————————————————————————————————————————————————————————————————

print(df2.T)
' print(df2.sort_index(axis=1, ascending=False))
print(df2.sort_values(by="4ERI&E# "))

________________________________________________________________________________________________________________________

0] .- 3

INEY 1 e 1
E2S | 3 .- 3
A= 2017-08-12 00:00:00 A 2017-08-12 00:00:00
BRI E R test .- train

[4 rows x 4 columns]
BRIE R s

0 test 2017-08-12 3

1 train 2017-08-12 3

2 test 2017-08-12 3

3 train 2017-08-12 3
INEL EEE E  ERlER

3 2017-08-12 test

3 2017-08-12 test

3 2017-08-12 train

3 2017-08-12 train

INE

ol el el
O 0o o

Wk NO

1.0
1.0
1.0
1.0

S
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Pandas - i A B

A Aloc - iloc « ¥E2RIELL dataframe EREE

- import numpy as np
. import pamdas as pd

Eeat = np.random.randint(10,size=(7,3))*5+50
' dates = pd.date_range("20170812" ,periods=7)
' dfl = pd.DataFrame(eat, index=dates, columns=["E&","F&","BE"])

dfl.iloc[2,2] = 95

'dfl.loc["20170818", "®&"] = 60

CdF1_BEE[df1. £E>80] = 40 BE  FE BE

! - " W/ S w 2017-08-12 95 65.0 40

idfl.loc[ 20170814 ,"F%&"] = np.nan oLy eals 0 oo e oe

: 2017-08-14 55 NaN 95

print(dfl) 2017-08-15 85 75.0 40

! 2017-08-16 75 80.0 75
2017-08-17 80 85.0 75
2017-08-18 70 90.0 60

Y pEABERRARBHE - HEA  ARAFESRSHRERREY (ErIPRASEEEER LI




Pandas - 123 :EH * #F

a8 HY —{[E]csv i 28 3 % 58 L Y45 3R 76 17 AR AU Cs VAR

Eimport pandas as pd #///zZ 127

 #EHlcsv
~data = pd.read_csv("XXX.csv")

E#&%ﬂhata
iprint(data)

# 7= sy

~data.to_csv("student.csv")

/N

 #E53FR http://pandas.pydata.org/pandas-docs/stable/1o.html

@ HEARBRENRGTHENE - 218  ERNOWRAABMLIERERK (BUPRABHBESBRINHA T


http://pandas.pydata.org/pandas-docs/stable/io.html

Pandas - & # dataframe (concat)

Bt < Edataframe

_____________________________________________________________________________________________________________________________________

. #concat
. import pandas as pd
- import numpy as np

 HERBERIE

idfl = pd.DataFrame(np.ones((3,4))*0, columns=["a®,"b","c","d"])
' df2 = pd.DataFrame(np.ones((3,4))*1, columns=["a","b","c","d"])
§df3 = pd.DataFrame(np.ones((3,4))*2, columns=["a®,"b","c","d"])

#concat#it o=
-res = pd.concat([dfl, df2, df3], axis=0, ignore_index=True)
print(res)

(N[O |J]OA|A~|W|N|FL]|O

ok
2y
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_____________________________________________________________________________________________________________________________________________________

' #join, [""inner®,"outer"]

§df1 = pd.DataFrame(np.ones((3,4))*0, columns=["a","b","c","d"], index=[1,2,3])
- df2 = pd.DataFrame(np.ones((3,4))*1, columns=["b","c","d","e"], iIndex=[2,3,4])
ires = pd.concat([dfl, df2], axis=0, join="outer®, ignore_index=True )
E#append
i#res = dfl.append(df2, ignore_index=True) a b C d
0 0.0 | 0.0 0.0 0.0
————————————————————————————————————————————————————————————————————————————————————————————————— 1 0.0 | 0.0 ] 0.0 0.0
18 . ZEIEREEIE??
F append() ZERE R 2 | 0.0]|00]|00]0.0
3 [NaN| 1.0 | 1.0 | 1.0
4 |NaN| 1.0 | 1.0 | 1.0
5 [NaN| 1.0 | 1.0 | 1.0

ok
2y
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Pandas - & dataframe (merge)

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

import pandas as pd

ileft = pd.DataFrame({"key": ["KO", *"K1", "K2", "K3"],
| "A": [FAO", "Al", "A27, "A37],
: "B*: ["BO", "Bl1*, "B2", "B3"]}H)
. right = pd.DataFrame({"key": ["K1", "K2", "K3", "K4"],
| "C": ["CO", "CiF", *"C2", "C37],
*D*: ["DO", *"D1%, "D2", "D3"]1})
res = pd.merge(left, right, on="key")
/ ke A B ke C D \
y / key A B
0 KO | AO | BO 0 K1 | CO | DO k1 | a1 | B1
1 [ k1| A1 | B2 1 | ke | c1|p1| S
K2 | A2 | B2
2 K2 | A2 | B2 2 K3 | C2 | D2
K3 | A3 | B3
3 | K3 | A3 | B3 3 | K4 | C3 | D3| /

ok
2y
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LY paABRRRINBHE - SEA | NS ASNEFHEEER (EIPRABEREE RN R R

Pandas - & ## dataframe(merge)

# merge
- Import pandas as pd

 H# T2 BRI
left = pd.DataFrame({"keyl": ["KO=", "K1", "K1®, "K2"],
| "key2": ["KO", "K1®, "KO", "K1-],
“A": [FAO", "ALl", A2, "A3"].
: -B*- ["BO". "B1". "B2". "B3"1})
‘right = pd.DataFrame({"keyl": ["KO", "K1%, "K1", "K2"1, | 1 | k1 | ko | a2 | B2 | c1 | D1
' "key2": ["KO®", "KO®, "KO", "KO"],
"C*: ["cO", "C1®, "C27, "C37], 2| K1 | KO | A2
"D": ["DO", *D1%, "D2°, "D3"1})

keyl | key2 | A

O| KO | KO | AO

#itkeyl fkey2 EITEME - WHIHIIEZE[  1eft”, “right®, “outer®, "inner-]
'res = pd.merge(left, right, on=["keyl", "key2"], how="inner")



pandas & matplotlib.pyplot

R EBIRREL

 #Series

- Import pandas as pd

- import numpy as np

~import matplotlib._pyplot as plt

#BEHEAEAEL00 (B1B1HE
idata = pd.Series(np.random.randn(100), index=np.arange(100))

#pandas HETI ESEBERTHY

~data.plot() a
Eplt-show() o) Ww

==
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pandas & matplotlib.pyplot

R EBIRREL

- Import pandas as pd
- Import numpy as np

“import matplotlib._pyplot as plt N
E#Dataframe -
'data = pd.DataFrame( o,
: np.random.randn(10,4), s
index=np.arange(10), 101
columns=li1st("'ABCD") 131
: ) —2.0 +—
' # bar, hist, box, scatter, pie,....
~data.plot()

 #ax = data.plot.scatter(x="A", y="B", label="classl”,
. color="lightgreen®)

' #data.plot.scatter(x="C", y="D", label="classl", color="darkred",
plt.show()
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EIcHAY

» BfEE Fpythonii 18 228 BN A Z 1ERYRE
» BRNERECDERETRAEIUMER - 1
> B P EEE o BRI ETTRIER

> BT E RIS TR A RIS TUR L ETT E B\EVC\ D Fa IR 1F
> AEIERIZRIRSLE R RIS HF

(lmU
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f& FA/E 7 Python {£ FpandasiWE
Fopen() /574 HEEE

Dataframe
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tE=EAE L

> TEEFRY

» PythonfEFH open() 3] AIEZE
= f = open(t&EZ", =)

> 1R

oar *:HYQEE%%:I‘%TE)
ow HEERBAMEROUAFE  HFEABZE
Da ERMINZIEREZEE(HFIRIEEEOF)

Y BEABRARINBEHE - HEA AN ENMBTRREER (HIPRABAREER A



FEYEYNE R ar

> TEZEEY

» Pythonf& A read() :EEY
m f.read()

» HMRT(
m F.read(size)
Osize OLEEZEERNFERE
m f.readline()
0 EH—1T - M E—ETITRFIR \n
m F.readlines()
O EEA—E list - B—1T /18
0 EH—1T - M E—ETITRFIR \n
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» PythonfE R open() HJH - WHEH write() EA
= f = open(EZE', 'a)
u fowrite("E2RIMHAR....")
m f.close()
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» £ pandas WEHE Z:E R dataframe

= Import pandas as pd
w df = pd.read_csv("FRRBMIER .csv'™)
um df.to_csv("EFERIER ..csv™)

0P NZIREGEEE  AogEZMmES - 1
odf = pd.read _csv("1E#& .csv', encoding="big5")
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import pandas as pd

Edfl = pd.read_csv(''testc.csv',encoding="big5")

df1[:5]
ID dept gender | testO1l | test02 | testO03
0 1 TFEEZ(104) m 95.0 85.0 95
1 2 FEBE % (104) m 95.0 95.0 95
2 3 T B E %(106) m 95.0 NaN 85
3 4 FEEE2%(106) m NaN 95.0 90
4 | 5 |FEFXMEZA04)| f 95.0 85.0 80
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Format Type Data Description

text Csv read csv to csv
text JSON read json to _json
text HTML read html to _html
text Local clipboard read clipboard to clipboard
binary MS Excel read excel to excel
binary HDF5 Format read hdf to hdf
binary Feather Format read feather to feather
binary Msgpack read msgpack to_msgpack
binary Stata read stata to stata
binary SAS read sas

binary Python Pickle Format read pickle to pickle
SQL SOL read sql to sql

SQL Google Big Query read gbg to gbq

Y mE xS

http://pandas.pydata.org/pandas-docs/stable/io.html
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https://en.wikipedia.org/wiki/Comma-separated_values
http://pandas.pydata.org/pandas-docs/stable/io.html#io-read-csv-table
http://pandas.pydata.org/pandas-docs/stable/io.html#io-store-in-csv
http://www.json.org/
http://pandas.pydata.org/pandas-docs/stable/io.html#io-json-reader
http://pandas.pydata.org/pandas-docs/stable/io.html#io-json-writer
https://en.wikipedia.org/wiki/HTML
http://pandas.pydata.org/pandas-docs/stable/io.html#io-read-html
http://pandas.pydata.org/pandas-docs/stable/io.html#io-html
http://pandas.pydata.org/pandas-docs/stable/io.html#io-clipboard
http://pandas.pydata.org/pandas-docs/stable/io.html#io-clipboard
https://en.wikipedia.org/wiki/Microsoft_Excel
http://pandas.pydata.org/pandas-docs/stable/io.html#io-excel-reader
http://pandas.pydata.org/pandas-docs/stable/io.html#io-excel-writer
https://support.hdfgroup.org/HDF5/whatishdf5.html
http://pandas.pydata.org/pandas-docs/stable/io.html#io-hdf5
http://pandas.pydata.org/pandas-docs/stable/io.html#io-hdf5
https://github.com/wesm/feather
http://pandas.pydata.org/pandas-docs/stable/io.html#io-feather
http://pandas.pydata.org/pandas-docs/stable/io.html#io-feather
http://msgpack.org/index.html
http://pandas.pydata.org/pandas-docs/stable/io.html#io-msgpack
http://pandas.pydata.org/pandas-docs/stable/io.html#io-msgpack
https://en.wikipedia.org/wiki/Stata
http://pandas.pydata.org/pandas-docs/stable/io.html#io-stata-reader
http://pandas.pydata.org/pandas-docs/stable/io.html#io-stata-writer
https://en.wikipedia.org/wiki/SAS_(software)
http://pandas.pydata.org/pandas-docs/stable/io.html#io-sas-reader
https://docs.python.org/3/library/pickle.html
http://pandas.pydata.org/pandas-docs/stable/io.html#io-pickle
http://pandas.pydata.org/pandas-docs/stable/io.html#io-pickle
https://en.wikipedia.org/wiki/SQL
http://pandas.pydata.org/pandas-docs/stable/io.html#io-sql
http://pandas.pydata.org/pandas-docs/stable/io.html#io-sql
https://en.wikipedia.org/wiki/BigQuery
http://pandas.pydata.org/pandas-docs/stable/io.html#io-bigquery
http://pandas.pydata.org/pandas-docs/stable/io.html#io-bigquery
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sl o ID dept gender | test01 | test02 | test03
,E }E ig ;,|-3=IE-| 1E 0 1 FEEE % (104) m 95.0 85.0 95
1 2 FEE % (104) m 95.0 95.0 95
2 | 3 TFEEEA £(106) m 95.0 NaN 85
7oA e =SB/ IRKEIE NaN 3 | 4 BEZ106) | m | NaN | 950 | 90
J/\ /{ & ;E 5}% 1E EI /\] éj\ ?E ,r% ﬂ:z 4 5 | FREiinE £ (104) f 95.0 85.0 80

HAETREBREEIE NaN, & True RINREBIE:

dfl.isnullQ

ID dept gender | testO1l | testO2 | testO3
O| False False False False False False
1| False False False False False False
2| False False False False True False
3| False False False True False False
4| False False False False False False
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» SEFETE S HAHRAEIE NaN
> J//{& /ﬁﬂgﬁq ?’Efﬁﬂ/

_________________________________________________________________________________________________________________________________________

ID dept gender | testOl | testO02 | test03
O| False False False False False False
1| False False False False False False
2| False False False False True False
3| False False False True False False
4| False False False False False False
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' test02

0]
0]
| 0]
testO1 1
1
' test03 0
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ID dept gender | testOl1 test02 test03

0o | 1 FEEEAZ(104) m 95.0 85.0 95

1| 2 FEEER Z(104) m 95.0 95.0 95

> | 3 | HFEmEz06) m 95.0 | | Nan J\\ 85

3 4 B3 5(106) m Nan 9.0 \90\\\gender testO1 test02

4 | 5 | FEERITEAZ(104) f 95.0 85.0 80 \ 05 0 o5 0
1| 2 | FE2R04) m | 9sQ_| 950
> | 3 5582, (106) m 95.0 |* 0.0 |
3 | 4 B2E2 2 (106) m 0.0 95.0
4 | 5 | FEERTEAZ(104) f 95.0 85.0
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1% NaN 1Efilfz
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ID dept gender | testOl test02 test03
0 1 FEE % (104) m 95.0 85.0 95
1 2 TEEE 2 (104) m 95.0 95.0 95 .
-7 ID=3,4%% kR v
2 3 T EE3%(106) m 95.0 NaN 85 "”/’/,,/’
3 4 B2 E % (106 m NaN 95.0 90
| ABSRA06) {gender | testol | test02
B8 /‘_ﬁ./
4 5 A= T T2 %1 (104) f 95.0 85.0 ",ikf/" m 95.0 85.0
z
1 2 EEE2 % (104) m 95.0 95.0
2 5 | TR £(104) f 95.0 85.0
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> RIBFA_-SE

HAME X

dfl.dropna(subset=[" BB ]) #7/ 275115
dfl.dropna(axis=0) # 0: HERIETEF, 11 2ZIFETEE
dfl._dropna(how="any") # "any": 77 NaN 7, drop 7£;

§ # "all™: =& NaN 7 drop
'dfl.dropna(thresh=3) #Z/'Z7% thresh /&7/MNaN&
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_________________________________________________________________________________________________________________________

#E M

'df3 = dfl.dropna(subset=[""test02"],axis=0,how="any")
#fff]‘testozijf #NaN Zidrop 7=

_________________________________________________________________________________________________________________________

ID dept gender | testOl test02 test03
0 1 FEE % (104) m 95.0 85.0 95
1 2 TEEE 2 (104) m 95.0 95.0 95 .
—7 ID=3# M BR 1
2 3 T EE3%(106) m 95.0 NaN 85 /
3 4 BEE3Z (106 m NaN 95.0 90
A== 100 /gender testO1 test02 test03
Egh /. \—%‘ =
4 5 A= T T2 %1 (104) f 95.0 85.0 /80/ m 95.0 85.0 95
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» BRIERA=
u EfA (f£Hsklearn)

from sklearn.preprocessing import Imputer
;|mr = Imputer(missing values="NaN", strategy= , axis=
Cimr = imr_fit(dfl)

imputed_data = imr.transform(dfl.values)
imputed_data

E# strategy="mean®", "median®, "most frequent”

_____________________________________________________________________________________________________________________________________
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BIER A=
=% (EFsklearn)

:from sklearn.preprocessing import Imputer

imr =

Elmr = imr.fit(dfl)
~imputed_data =
- imputed_data

Y mBABRARGREHE - SEA

: BRI ESHBSEWHRIERERK (B PRASHE

& BRI 35 PSS N 4R )

Imputer(missing values="NaN", strategy=mean, axis=0)

imr.transform(dfl.values)

D | testo1 | test02 | testo3 | ID | test01 | test02 | test03
0| 1 95.0 85.0 95 0| 1 95.0 85.0 95
1| 2 95.0 95.0 95 1 1|2 95.0 95.0 95
2 | 3 95.0 NaN 85 2 | 3 95.0 90.0 85
3| 4 NaN 95.0 90 3| 4 95.0 95.0 90
4 | 5 95.0 85.0 80 4 |15 95.0 85.0 80
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» £/ pandas

P IREEGHEER
m df.duplicated()

» BEREEE
m df.drop duplicates()

O ESEERMN - oI ERUBEERBIER
ol - df.drop_duplicates(["coll"], keep="last")
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BIREEIE

- 1mport pandas as pd

Edf = pd.DataFrame({"coll":["A", A", A", A" ,"B","B","C","C"],
| col27:[1,2,2,3,3,4,5,5]})

df_d = df.drop_duplicates(["coll"], keep="last")
 HIGEWIICONL ERE GBS - IR = 18— 1]

coll | col2 coll | col2
A 3 A
5 B
7 C

~Nlojga|lRAR|WIN|[R]|O
O|l0oO|lm|wm|>[>|>
ojloa|ldh|lwlwidd|IN] -
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» BfEE Fpythonii 18 228 BN A Z 1ERYRE
» BRNERECDERETRAEIUMER - 1
> B P EEE o BRI ETTRIER

> BT E RIS TR A RIS TUR L ETT E B\EVC\ D Fa IR 1F
> AEIERIZRIRSLE R RIS HF

(lmU
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m {keyO1l : valueO1,
key02 : value02,.....}

= e E’JvalueHWcJ? Rekey(RARERIZRHNE)

» ERERAAE map() 1T
= df["t#8AI"].map({dict})

» B0 - S ERIEAL (2~ 58) Eak (0~ 1)
= gender_to boolean = {"female":0,"male":1} #F i

m dff"gender™].map(sex_to boolean)
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Egender_to_boolean = {"female":0,"male" -1} #dict
' df["code"] = df["gender”].map(gender_to_boolean)

Y mBABERRHNSHE - A  ANSTENNEFEREER (B RASBREEN TR

gender gender | code
0| male 0| male 1
1| male 1| male 1
2 | female 2 | female 0
3| male 3| male 1
4 | female 4 | female 0
5 | female 5| female 0




)§pe

» VB ZE A replace()

» df.replace(RARIE , FTHIE)

mdff"col2"].replace('"-"",0)

» df.replace(tt oJLIEFEF R )

» df.replace({"NULL":0 , "-":-1})
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. df = pd.DataFrame({"coll1":["c01","c02","c03","c04","c05"],
5 "col2":[65, "NULL","-","-",78],

| "col3":[321,34,"NULL","-",34]1})
df["col2"] = df["col2"].replace("-",0)

coll col2 col3 coll col2
0 cOl 65 321 ‘ 0] cOl 65
1 | c02 | NULL | 34 1 1| c02 | NULL
2 c03 - NULL 2 c03 0
3 c04 - - 3 c04 0
4 c05 78 34 4 c05 78

ok
2y
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» ZI7M{Elist
= bins
0 2 AEREPRR list
m labels
0 B EEEFER labels

= bins = [0, 60, 70, 80, 90, 100]
w labels = ["E","D","C","B","A"]
m pd.cut(df["score”"], bins, right=False, labels=
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. df = pd.DataFrame({"id":["John*","Mary®,"Tom", *Nick","Alice"],
| "score”:[90,59,68,77,60]})

'bins = [0, 60, 70, 80, 90, 100]

ilabels = [FE","D","C*,"B","A"]

Edf['label'] = pd.cut(df["score”],bins, right=False, labels=labels)

id score id score | label
0 | John 90 | 0| John 90 A
1 | Mary 59 11 | Mary 59
2 | Tom 68 2 | Tom 68 D
3 | Nick 77 3 | Nick 77 C
4 | Alice | 60 4 | Alice 60 D
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Pandas &ffdataframe

Eimport pandas as pd
- import numpy as np

 HEZEME

§df1 = pd.DataFrame(np.ones((3,4))*0, columns=["a®,"b","c","d"])
gdf2 = pd.DataFrame(np.ones((3,4))*1, columns=["a®,"b","c","d"])
- df3 = pd.DataFrame(np.ones((3,4))*2, columns=["a","b","c","d"])

#concat /a5 1
' res = pd.concat([dfl, df2, df3], axis=0, ignore_index=True)

I N]OO|]OA|DS]W|IDN|PFL]|O

ok
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Pandas &{fdataframe

# merge
iImport pandas as pd

left = pd.DataFrame({"key™: ["KO", "K1%, "K2", "K3-],

! A" - ['AO', 'Al', 'AZ', 'A3'],

| "B*: [*BO", "B1", "B2", "B3"1})
‘right = pd.DataFrame({"key": ["K1", "K2", "K3", "K4-],
i "C"- [.CO', 'Cl., 'CZ', .C3.], !
: “D*: [*DO", *D1*, "D2", "D3"1})
‘res = pd.merge(left, right, on="key")

/ key A B key C D \
key A B
o | ko | A0 | BO o | k1| col po o T o1
1 | k1| a1 | B2 1 | k2 | c1 ] b1 METge,
1 | k2 | A2 | B2
> k2 | a2 | B2 > | k3 | c2 | b2
k3 | A3 | B3
NEREE R 3 [kafca|os] )

ok
2y
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Pandas &{fdataframe epfres] & | B €

O | KO| KO | AO | BO | CO

_______________________________________________________________________________________

# merge 1 | KL | KO |A2|B2|cC1
- Import pandas as pd

2 | KI | KO | A2 | B2 | C2

HEEZE M EWFTHIL
left = pd.DataFrame({"keyl": ["KO", "K1=, "K1*, "K2"],
5 "key2®": ["KO", “K1", "KO", "K1°],
"A": [TAO", "Al", “A2", "A3"],
| "B*: ["BO", "Bl1°", "B2", "B3"]})
'right = pd.DataFrame({"keyl": ["KO", "K1", "K1", "K27],
| "key2®": ["KO", “KO", "KO", "KO"],
*C*: [*CO", "C1i*, *"C2", "C37],
*D*: [*DO", "D1i-, *D2%, *D3"]1})

#itkeylfkey2 #ITESHE - WHIL I left™, “right®, “outer®, - inner~]
'res = pd.merge(left, right, on=["keyl", “key2"], how="inner")

ok
2y
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