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11-1 Pandas EXEBEGSEN

Pandas 72 Python & 5 B —{HEIE 5T EM: - 2009 FEFHJHEH 2K - FHREE IH
Al PAZ2EH S #8555 www.Pandas.org © Pandas 7] DLFE I = 306E ~ 5 5 B FHAY
ZERHE R (Data Frame ) S & n] DU EE(E R ot Ekt - F SRR i ot
W

o TERBEHIERIGEI - SRR L #EOTABEE SRR - FlA -
(VIR E R PR EEE N E -

m  Pandas fEftIfE FEAYERFEE > Series 81 DataFrame ° Series B4 &
FLE AR EHEFE Y HRAER (B ERSE) » RE AT
G [W)—#EM 2] - DataFrame HJ/2 2K R B A5 H5(L ( Table like ) HYE
Bl BYIRG BRI AR - PIAIER &R E - CSV EF -

»  EE#EAZE Pandas HERHEBYFR - 0 DUEEGEE LY AT AERY
T3 RPGEHETTERIRTEE  E R E o 2 EEREERE -
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Python F20EXETEA A< H

s~ WWW.gOTOp.COM.IW =
1 |# A Pandas £ import pandas as pd
2 | & B Al Pandas fix A pd. version
3 | BEEHAR help(pd)

11-2 Pandas {ERAINE RS
Pandas = B AL TR E RS R DA R EEIE T B > 20 N ATl -
m  Series : FAKEHIFE Y MERBER (AEHIZSERSE ) > FEEET
5 Ay —HEREE ] o
m  DataFrame : FAZRKBEH G (Table like) FIERL » BAIZES | HLEIEE
) HEERLEE o BB =& E « CSV 55 -

cl c2 c3 c4
il
id2 5
id3 (c2,id3) | 5
1d4 Index

11-2-1 Series

1. #2317 Series

A DAKHE Array [841] » Dictionary 7 BB B —m A BRI L Series ©
R 71 -

# &)\ Pandas EHIITHERA pd

import pandas as pd

#8EBR data B/ series HED
select = pd.series(data, index = idx)
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o &\ Pandas E{filliop/A pd

import pandas as pd

s % Array [BYIER
cars = ["BMW", "BENZ", "Toyota", "Nissan", "Lexus"]

select = pd.Series(cars)
print (select)

BATASRAT ¢
0 BMW
1 BENZ
2 Toyota
3 Nissan
4 Lexus
dtype: object

o &\ Pandas E{filliop/A pd

import pandas as pd

- EZ Dictionary SHER

dict = {
"factory": "Taipei",
"sensorl": "1",
"sensor2": "2",
"sensor3": "3",
"sensord": "4",
"sensor5": "5"

}

fif===== HRAR dict 18E
select = pd.Series(dict, index = dict.keys())
print (select)




Python f2xXERETEA BT H

HATAERAT

factory Taipei
sensorl 1
sensor?2
sensor3
sensor4d
sensorb
dtype: object

U W N

2. Series #1E
(1) EHEBREE
o] DAt B e 2 Y EORDE AR S [E a4 - P IRFTEME -

Series EFHE R FRHEFGIAIT ¢

$o__ &/\ Pandas E{4illith®A pd

import pandas as pd

e E% Dictionary FHIBR

dict = {
"factory": "Taipei",
"sensorl": "1",
"sensor2": "2",
"sensor3": "3",
"sensor4": "4",
"sensor5": "5"

=== BFER dict 1@

select = pd.Series(dict, index = dict.keys())

print (select[0])

print ("-"*30)

print (select['sensorl'])

print ("-"*30)

print (select[[0, 2, 41])

print ("-"*30)

print (select[['factory', 'sensorl', 'sensor3']l])



a ptert1. Pandas E4 2 ZEAFEH
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PATHRAIT -
Taipei
1
factory Taipei
sensor?2 2
sensor4 4

dtype: object

factory Taipei
sensorl 1
sensor3 3

dtype: object

(2) E¥HIRA
PR G [ E B - PIEIRENE -

Series BRI Fr&aFIA0T ¢

F—— &j/\ Pandas E{illithA pd

import pandas as pd

o E% Dictionary SHIBER

dict = {
"factory": "Taipei",
"sensorl": "1",
"sensor2": "2",
"sensor3": "3",
"sensor4d": "4",
"sensor5": "5"

}

== BFER dict 8@

select = pd.Series(dict, index = dict.keys())
print (select[:2])

print ("-"*30)

print (select['sensor2':])



Python f2xXERETEA BT H

BUATHGSRAOT -
factory Taipei
sensorl 1

dtype: object

sensor?2 2
sensor3 3
sensor4 4
sensorb 5

dtype: object

11-2-2 DataFrame

1. $#£37 DataFrame
A DA HE Array %150/ Dictionary 7 #1 &R} 2 /& 17 DataFrame °

B AR R HE AT

U &\ Pandas Effilitpd /5 pd

import pandas as pd

groups = ["Movies", "Sports", "Coding", "Fishing", "Dancing", "cooking"]
num = [46, 8, 12, 12, 6, 58]

dict = {"groups": groups,
"num" : num

}

select_df = pd.DataFrame(dict)

- BEERENING
print (select_d4f)

HATAERATT -

groups num

0 Movies 46
1 Sports 8
2 Coding 12
3

Fishing 12




a ptert1. Pandas E4 2 ZEAFEH

4 Dancing 6
5 cooking 58

Eim A B Y E AT

F—— &/\ Pandas E{4illith®A pd

import pandas as pd

arr = groups = [["Movies", 46],["Sports", 8], ["Coding", 127,
["Fishing",12], ["Dancing",6], ["Cooking",8]]

#-mmv BERRERE

df = pd.DataFrame(arr, columns = ["name", "num"])
print (df)

HATAERATE -

name num

0 Movies 46
1 Sports 8
2 Coding 12
3 Fishing 12
4 Dancing 6
5 Cooking 8

2. DataFrame RY#21E
(1) BEHEH
A DA T A H R

3% AAH
shape [EE 5 2 EL 1 2L
describe() EMEH A A AT
head(n) [EERT n EERE
tail(n) [ElfE% n EERE
columns [EHER L&
index [@]{# index
info() BEERAR
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AR LA

TS Pandas f Data Frame BRHEEE—WH LB

U &\ Pandas Effilitpd /5 pd

import pandas as pd

groups = ["Movies", "Sports",
num = [46, 8, 12, 12, 6, 58]

dict = {"groups": groups,
"num": num

}

select_df = pd.DataFrame (dict)

flmm=== OB IEEEN
print (select_df.shape)
print ("-"*30)

#----- SRS
print (select_df.describe())
print ("-"*30)

=== OiERI=F&AE
print (select_df.head(3))
print ("-"*30)

ffm==== OBE%=28E
print (select_df.tail(3))
print ("-"*30)

=== OfSEiIE
print (select_df.columns)
print ("-"*30)

#-———- [OfF index
print (select_df.index)
print ("-"*30)

oo ee EEENAS

print (select_df.info)

"Coding",

"Fishing",

"Dancing",

"Cooking"]
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num
count 6.000000
mean 23.666667

std 22.393451
min 6.000000
25% 9.000000
50% 12.000000
75% 37.500000
max 58.000000

groups num
0 Movies 46
1 Sports 8
2 Coding 12

groups num
3 Fishing 12
4 Dancing 6
5 cooking 58

Index(['groups', 'num'], dtype='object')

RangeIndex (start=0, stop=6, step=1)

<bound method DataFrame.info of groups num
0 Movies 46

1 Sports 8

2 Coding 12

3 Fishing 12

4 Dancing 6

5 Cooking 58>

(2) BRLEZEERSE
AJ DA E Y TR R TR
w REESE []EEITR

#HAT

B
# CH_11_2_2_EX 4_Pandas_DataFrame_Select_1.py
B o
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B 3}?7\Pandas§¢jf ;%pgutupl 0m.tw —

import pandas as pd

fio=oos EEFTHAER
dict = {'A':[1,2,3],'B':[4,5,6],'C':[7,8,9]}
BRIE N DataFrame

select_df = pd.DataFrame(dict, index=["a","b","c"])
=== BETR

print (select_df["A"])

HATH

SR

b
c

Name:

2
3

A, dtype:

int64

w  RPEECEER R
gwEanr

R &/\ Pandas EHillitn® /A pd

import pandas as pd

(=]}

#-———- TE
= {'A":

FFHER

[1,2,3],'B':[4,5,6],'C':[7,8,9]}

R BHRIE N DataFrame
select_df = pd.DataFrame(dict, index=["a","b","c

n])

L BETR

print (select_df.B)

PATAERATT -

11-10

b
c

Name:

5
6

B, dtype:

int64




Chapter-11. Pandas B2 EA{EH

Loc[1} iloc[177 i/ #4%

loc[JEFRIEFR#E AR ST R Y » DUEFEBE - 1TRIZ153 BT RE A%
T LIRS R ETE 5 AEFLEEE ¢ loc ["b","B"] - iloc[] Ed loc
—k - PRI AR e TR Y - TS AE R - Bl loc NEHY
LR iloc BARBATHEELYI SRR/ - LA LT R B A9 B
5 JOEF iloc R FE T2 data.iloc[1,1], KIS 5 2458 2 1745 2 ¥IHY
> FEZRTMERM 0 BtaRY - FIHE 4 5t2 data.iloc[0,1] - [FIERAIHEER
MR e —(H i - (LR ELEE S8 60 9 HEM iloc ZREEE
Wt iloc[1 : 3,1 ¢ 3] -

#Eanr
# ________________________________________________
# CH_11_2_2_ EX 6_Pandas_DataFrame_Select_3.py
B

$o__ &ji/\ Pandas E#iliin® A pd

import pandas as pd

R BRI A DataFrame
select_df = pd.DataFrame(dict, index=["a","b","c"])

print (select_df.loc ["b","B"])

e BERLGTR
print (select_df.iloc[1:3,1:3])

HATAERATT

11-11
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W R S SR

#@HAT

B
# CH_11_2_2_EX_ 7_Pandas_DataFrame_Boolean.py
# _______________________________________________

$o____ &\ Pandas Effllii2 A pd

import pandas as pd

groups = ["Movies", "Sports", "Coding", "Fishing", "Dancing", "Cooking"]
num = [46, 8, 12, 12, 6, 58]

dict = {"groups": groups,
"num" : num

}

select_df = pd.DataFrame (dict)

fl===== BEAZBE 10 698HA
out_df = select_df[select_df.loc[:,"num"] > 10]
print (out_df)

PATAERATT -

groups num
Movies 46
Coding 12
Fishing 12
Cooking 58

U W N O

(3) BT
AR Al DU AR R
= .sort_index()

m  .sort values()

sort_index()&EiFIa0T :

F— &\ Pandas E{filliop#A pd

import pandas as pd

11-12
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www.gotop.com.tw

groups = ["Movies", "Sports", "Coding", "Fishing", "Dancing", "Cooking"]
num = [46, 8, 12, 12, 6, 58]

dict = {"groups": groups,
"num": num

}

select_df = pd.DataFrame (dict)

#ommme BERSIEMBHT - axis ALUSESHM » ascending ARBEFN TR

print (select_df.sort_index(axis = 0, ascending = True))

BATHRRAT

groups num

0 Movies 46
1 Sports 8
2 Coding 12
3 Fishing 12
4 Dancing 6
5 Cooking 58

sort_valuesO&ifFIa0 T -

o &\ Pandas E{filliop/A pd

import pandas as pd

groups = ["Movies", "Sports", "Coding", "Fishing", "Dancing", "Cooking"]

num = [46, 8, 12, 12, 6, 58] C,

dict = {"groups": groups,
"num": num

}

select_df = pd.DataFrame (dict)

oo BB ERUNSEDT

print (select_df.sort_values(by = 'num'))

HATAERATE

groups num
4 Dancing 6
1 Sports 8
2 Coding 12
3 Fishing 12

11-13
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0 Movies 46
5 Cooking 58

11-3 Pandas :ERIMEFEF]

A DA R EERARIFEIE = ANE - &R DataFrame & » ##{TE& R
BE  EREGE  BRURSEESE -

11-3-1 B FIE

FA A DLPASC & i o BA U iR AOAE 22 RS R SCF RS A0 TXT fg 82 CSV
o CSV IEHEEEATEZEE" " ETHE CSV FHY C 2T
Comma FIFEES » "\n"HEITHTT » Z8—1T2 column headers - Pandas E0] DL
it R B % DataFrame #8 S B B T H -

AT

df = pd.read_csv("file_name")

FEHCCF CSV REHEFIAT

o &) Pandas EHllidn A pd

import pandas as pd

#-———- SBH! CSV File
df = pd.read csv('books.csv')
print (df)
BATHGRAIT -
Name ISBN Publisher Language
0 BIM 1118942760 Wiley English
1 Steel Design 1337094749 CL Engineering English
2 Sustainable Design 1568989415 Princeton Architectural Press English




Chapter-11. Pandas B2 EA{EH

11-3-2 EREFHEREXCEL R

Pandas EF#E Excel 2003 ( .xls) & Excel 2007 DL B ( xlsx ) FifEF& = » A
DA EH &R R Y DataFrame 3 AL B EEIE ST A -

WHRERGT -
df = pd.read_excel ("file name", "sheet_name")
FEHY EXCEL f&#aflan T :
B
# CH_11_3_2_EX_ 1_Pandas_Reading_Excel_File.py
o

S &) Pandas EHllitn A pd

import pandas as pd

fipmm—e= BE EXCEL File HRISETIERABIE—BIER
df = pd.read excel ("markets.xlsx")
print (df)

print ("-"*30)

=== 1ETERIFBEY Stock THEZR
df = pd.read excel ("markets.xlsx", sheetname="Stock")

print (df)
BATASSRAT ¢
Market Open Day High Day Low
0 Dow Jones Industrial Average 23995.18 24108.47 23509.06
1 NASDAQ Composite 7170.68 7194.31 6992.67
2 S&P 500 2646.71 2657.67 2585.89
Name Price
0 Apple 164.95
1 Citigroup 67.91
2 General Electric 13.07
3 Google 1027.31
4 Microsoft 87.08
5 Facebook 159.39

11-15
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11-3-3 FEBEH HTML1E

Pandas EF 0] DA H HTML fE48 A% =N S8 HE R EHE B DataFrame %
AEREHE S EA - LETEERENZE —EHIEZ DataFrame iKY
list » ARy — i html f& ] GE & I EHAR 26 ([ table -

BEAAATT :

dfs= pd.read_html ("URL")

A HTML &I 20F -
o
# CH_11_3_3_EX 1_Pandas_Reading HTML_File.py
.

U &\ Pandas Effilitpd /5 pd

import pandas as pd
dfs = pd.read html ("http://rate.bot.com.tw/xrt?Lang=zh-TW")
print (dfs[0])

11-4 Pandas &#|E1E

EEANREEREHE E g E A RAWIRE - Fr DAEE BE E AT 5 A KT A
TS5 AL RS 22 (EH » ARR AT R A8 e B B R S E A 22 (H

1. FIERZE{E
AT DABE AN SRR G iR AR H B A -

HiE SRR
isnull() RS RZEE
notnull() FlE RS~ RZEE

Al 2| RE eI -

F— &\ Pandas E{filliop#A pd

import pandas as pd
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#-----3H) CSV File 9 P
df = pd.read csv('shops.csv')
print (df)

- SEEVEN\ DataFrame
select_df = pd.DataFrame (df)

TR i 15% (FIFSZB BRI SI8 data frame BEY
————— BTS2 BB

pr1nt(se1ect_df.1x[:, "shop name"].isnull())
print ("-"*30)

fommmm HEEHIZRENBELE

print (select_df.ix[:, "maket size"].notnull())

HATHERAT -

Pandas E4 2 EAEH

shop id shop name maket size

0 1 Wal mart 3000000.0
1 2 Costco 2000000.0
2 3 NaN 1500000.0
3 4 Pchome 300000.0
4 5 Yahoo NaN
0 False
1 False
2 True
3 False
4 False

Name: shop name, dtype: bool

0 True
1 True
2 True
3 True
4 False

Name: maket size, dtype: bool

2. RIEZE{H
A]LABE PR T R A 2 (E

T3k

A FA

dropna() BT RS RZEE

fillna() AN EEE

11-17
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Sz E TR E A |

i\ Pandas E{illient/3 pd

import pandas as pd

#-———— SEHY CSV File

df = pd.read_csv('shops.csv')
print (df)

#-—m—— SEEVEHU\ DataFrame

select_df = pd.DataFrame (df)

BEK(EVERHEEMR

drop_value = select_df.dropna()
print (drop_value)
print ("-"*30)

filled value = select _df.fillna(0)

BEXENEEERR 0

print(filled_value)
print ("-"*30)

filled value column = select_df.fillna({"shop name":

KR IERELE

size": 0})
print(filled_value_column)

"NULL",

"maket

BUATHG AT -

shop id shop name maket size
0 1 Wal mart 3000000.0
1 2 Costco 2000000.0
2 3 NaN 1500000.0
3 4 Pchome 300000.0
4 5 Yahoo NaN

shop id shop name maket size
0 1 Wal mart 3000000.0
1 2 Costco 2000000.0
3 4 Pchome 300000.0

shop id shop name maket size
0 1 Wal mart 3000000.0
1 2 Costco 2000000.0
2 3 0 1500000.0
3 4 Pchome 300000.0
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shop id shop name maket size
1 Wal mart 3000000.
2 Costco 2000000.
3 NULL 1500000.
4 Pchome 300000.
5 Yahoo 0.

O O O O o

11-5 Pandas Ef1{R&t

#HY Python TRE/L - BB—{EAERAYHLZ Matplotlib B - 21R4F AR E L
HE =M - FERERITHE - AR - 87 - BEEE ST B E - HY R
FHANFR T E——PREE AR+ #8 e he 58  (E 2 R B ik 2 A AR e 1 A o0
FfIfE e s o AR ol B B AR E R &k - THREER S -
Pandas £ A5 ([ FTRE - 1B matplotlib.pyplot 5L B [ 2 fu, 2568 HE Ak Bl — {1 5 5=
AR B df.plot()SLREST (B A A [E - =] DU AY[E P A S 2
& WNFR e

EES Lz
line ITHRE & plot FIETEREISK -
bar BHIRE
barh TR E
hist BT E
box FEE
kde Kernel density estimation #% % E {H51E

density i kde 8 » BEEEERILIES Y BERBIBEKD M o
area (58 13 &

pie EE

scatter U lE

hexbin 7SNATZHY binning &2

11-19
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MMﬁﬁ%%ﬁﬁmT
28 R AR
X X &R
y Y #ER
kind REBFRER
color FERE
label R
title BlRRE
ytitle Y #iEE
grid BB
legend =& BRE G
xticks EE x HIRBMEEEHE
yticks BE y HIRBEEEE
fontsize FEARN

PrimiEg BT RO

S &\ Pandas Bt/ pd

import pandas as pd

daf pd read_excel ("temperture.xlsx")

fomv RHERIREBL

df.plot (x="'Month', y=['KRaohsiung', 'Taipei'])

HATAERATT -

—— Kaohsiung
Taipei

11-20
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import pandas as pd

#-----BEER
df = pd.read_excel ("temperture.xlsx")

Chapter-11. Pandas B2 EA{EH

188
df.iloc[:,1].plot(kind = 'box', title = 'Average Temperture')
HATAGRAT
Average Temperture

28 T

28

24

22

20

Kaohsiung

HRERGER TR

$o__ &/\ Pandas E{illith A pd

import pandas as pd

.
df = pd.read_excel ("temperture.xlsx")

df.iloc[:,1] .plot(kind = 'bar', title = 'Kaohsiung')

11-21
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PATHRERAT ¢
Kaohsiung
30 o
25 4
20 A
]_I" 4
10 -
5.
0_
=] — ~ =+ [Tl L=} [ ==} =] =1
fiE = 4% AL EFIA T
# _______________________________________
# CH_11_5_FEX_4_Pandas_Plot_Format.py
e
#-—-—- &\ Pandas EMilliti SR pd
import pandas as pd
#-—---BEER
df = pd.read excel ("temperture.xlsx")
# _____ A\%

df.iloc[1:11,1].plot(kind = 'bar', title

legend=True)

BATH

SR

Kaohsiung

'Kaohsiung', grid=True,

i mm Kaohsiung

25

20 1




