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Phan 1

G161 thi€u va cai dat pandas
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Cai dat: “pip install pandas” =

“pandas” |a thu vién mé rong tir numpy, chuyén dé
Xt ly di¥ liéu ciu trac dang bang

= Tén “pandas” la dang so nhiéu cta “panel data”

EE C\Windows\System32\emd.exe — | =
soft Wi 5 ion 10.0.16299.371]
(c) 2017 Micrc = Ce ration. All rights

d:\Nam. DHTL\? 2 Nh&p mén Khoa hoc DO liéu>pip install pandas

; ea/nn/ud-'ﬁdﬁSUTSSL?SuJEe

=2 g ' - andz 3 u (10.2MB)
o+ | | o 7' . ove)s

RFqulePnt already satisfied: pytz>=2011k in c:\dev\python36\lib\site-packages (from pandas
) (2018.4)
Requirement already satisfied: numpy>=1.9.0 in c:\dev\python36\lib\site-packages (from panda
s) (1.14.3)

quirement already satisfied: python-dateutil>=2.5.0 in c:\dev\python3e\lib\site-packages (
from pandas) (2.7.2)
quuirpmpnt al ady satisfied: six>=1.5 in c:\dev\python36\lib\site-packages (from python-da
tPHtll —7 1.0)

nackes pandas

“ucceeefully 1n:talled pand .23.0




Dac diém nod1 bat cua pandas

= Poc dit liéu tir nhiéu dinh dang
= Lién két dir liéu va tich hop xtr ly di¥ liéu bij thiéu
= Xoay va chuyén doi chiéu cda dit liéu dé dang

= Tach, danh chi muc va chia nho cac tap dit liéu lon
dua trén nhan

= CA thé nhdm dit liéu cho cdc muc dich hop nhat va
chuyén doi

" Loc dit lieu va thuc hién query trén dit lieu

= XUr ly di¥ liéu chudi thoi gian va 1ay mau



Phan 2

Cau trtc dit liéu trong pandas
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Cau trac dit liéu trong pandas

= D{¥ liéu cta pandas c6 3 cau truc chinh:
= Series (loat): cau truc 1 chiéu, mang dit liéu dong nhat
= Dataframe (khung): cau truc 2 chiéu, di¥ liéu trén cac
cot la dong nhat (co phan gidng nhu table trong SQL,
nhung v&i cac dong duoc dat tén)
= Panel (bdng): ciu truc 3 chiéu, cd thé xem nhuv mét tap
cac dataframe véi thong tin bd sung
= D{ liéu series gan gidng kiéu array trong numpy,
nhung co 2 diém khdac biét quan trong:
» Chap nhan dit liéu thiéu (NaN — khéng xac dinh)
= Hé thong chi muc phong phu (gidong dictionary?)



Cau truc dataframe

= D{t liéu 2 chiéu

= Cac cot co tén

= D{¥ liéu trén cot |a dong nhat (series?)
= C4dc dong cé thé cd tén

" C6 thé cb 6 thiéu dit liéu

country population area capital
BR Brazil 200 8515767 Brasilia
RU Russia 144 17098242 Moscow
IN India 1252 3287590 New Delh
CH China 1357 9596961 Beijing
SA | South Africa 55 1221037 Pretoria
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Cau tric panel

= D{¥ liéu 3 chiéu

= MOt tap cac dataframe  [5577015

= Cic dataframe coé cau

tric twong dong

= C4 thé cb cac thong tin

b6 sung cho tirng
dataframe

Open Close
Major Minor
IBM 236021 132.903
APPL 421412 212.665
CVX 568055 409.201
BHP 467 414 515413
2/31/2015 |IBM (86.082| 922422
APPL 329716 304 964
CWVX 36.578] 961.508
BHP 313.848| 862293

TRUONG XUAN NAM
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Phan 3

Lam viéc vO1 Series
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Tao dur licu series (1)

import pandas as pd

import numpy as np

S = pd.Series(np.random.randint(100, size = 4))

print(S)
print(S.index)

print(S.values)

/3
80

w N RO

7

dtype: int32

RangeIndex(start=0, stop=4, step=1)
[7380 4 7]

TRUONG XUAN NAM
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Tao dur licu series (2)

import pandas as pd

import numpy as np

chi so = ["Ke toan"

s IIKTlI, "CNTT", "CO khill]

gia tri = [310, 360, 580, 340]

S = pd.Series(gia t

ri, index=chi_so)

print(S)
print(S.index)

print(S.values)

Ke toan 310
KT 360
CNTT 580
Co khi 340
dtype: int64

Index([ 'Ke toan', 'KT', 'CNTT', 'Co khi'], dtype='object')
[310 360 580 340]

TRUONG XUAN NAM

12




Tao dir licu series (3)

import pandas as pd

import numpy as np

chi_so = ["KT", "KT", "CNTT", "Co khi"] # tring nhau
gia tri = [310, 360, 580, 340]

S = pd.Series(gia t

ri, index=chi_so)

print(S)
print(S.index)

print(S.values)

KT 310
KT 360
CNTT 580
Co khi 340
dtype: int64

Index([ 'Ke toan', 'KT', 'CNTT', 'Co khi'], dtype='object')
[310 360 580 340]

TRUONG XUAN NAM
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Truy van dit liéu thong qua chi s6 Lﬁ‘@;

import pandas as pd

import numpy as np

chi_so = ["KT", "KT", "CNTT", "Co khi"] # tring nhau
gia tri = [310, 360, 580, 340]

S = pd.Series(gia tri, index=chi so)

340
print(S['Co khi']) = KT 310
print(S['KT"']) — — KT 360

print(S.CNTT)-\\\\\\\\ﬁ‘ dtype: int64
580
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Phéep toan trén series

import pandas as pd

import numpy as np

chi so = ["Ke toan", "KT", "CNTT", "Co khi"]
gia tri = [310, 360, 580, 3490]
# chi s6 giéng nhau thi tinh gdp, néu khong thi NaN

S = pd.Series(gia tri, index=chi so)

. ' L CNTT 680.0
P = pd.Series([100, 100], ['CNTT', 'PM']) :
Co khi NaN
Y=S+P KT NaN
print(Y) Ke toan NaN
PM NaN
dtype: floaté4
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Phép toan trén series

= Nguyén tac chung cla viéc thyc hién phép todn
trén series nhu sau:
= Néu la phép toan giira 2 series, thi cac gia tri cung chi s6
sé thuwc hién phép toan vdi nhau, treong hop khdong cé
gia tri & ca 2 series thi tra vé NaN
= Néu la phép todan giira series va 1 s0, thi thuc hién phép
todn trén so dé vdi tat ca cac gia tri trong series



Mot so6 phuong thirc hitu ich

= S.axes: tra vé danh sach cac chi muc cda S

= S.dtype: trd vé kiéu dit liéu cdc phan tlr cda S
= S.empty: tra vé True néu S rong

= S.ndim: tra vé so chiéu cta S (1)

= S.size: tra vé sO phan tlrcda S

= S.values: tra vé list cadc phan tir cia S

= S.head(n): tra vé n phan t& dau tién cda S

= S.tail(n): tra vé n phan tl& cudi cung cia S
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apply() mot ham khac trén series Lﬂ‘@«;

import pandas as pd

import numpy as np

def Tang(x):
return x if x > 500 else x + 1000

chi so = ["Ke toan", "KT", "CNTT", "Co khi"] Ke toan 1310
gia tri = [310, 360, 580, 340] KT 1360
S = pd.Series(gia tri, chi so) CNTT 580
# ap dung Tang trén S (khéng thay déi S) Co khi 1349
print(S.apply(Tang)) dtype: inte4
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Phan 4

Lam viéc vo1 dataframe

TRUONG XUAN NAM

19



Kho1 tao dataframe

= Cu phap chung:
pandas.DataFrame(data, index, columns, dtype, copy)
" Trong do:
= ‘data’ s& nhan gia trj tir nhiéu kiéu khac nhau nhu list,
dictionary, ndarray, series,... va ca cac DataFrame khac
= ‘index’ 1a nhan chi muc hang cua dataframe
= ‘columns’ 1a nhan chi muc cdt cua dataframe
= ‘dtype’ 1a kiéu di¥ liéu cho moi cot
= ‘copy’ nhan gid tri True/False dé chi rd dit liéu cd duwoc
copy sang vung nhd ma&i khdong, mac dinh la False
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Tao dataframe tu list

import pandas as pd

names = [ 'MIT',"Stanford", "DHTL" ]
df = pd.DataFrame(names)
print(df)

names rank = [['MIT',1],["Stanford",2],["DHTL",200]]

df = pd.DataFrame(names_rank)
print(df)

TRUONG XUAN NAM

0
5 MIT
1 Stanford
2 DHTL

5 1
(%] MIT 1
1 Stanford 2
2 DHTL 200
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Tao dataframe tu dictionary cac list

crimes rates = {

"Year":[1960,1961,1962,1963,1964 ],

"Population:[179323175,182992000,185771000,188483000,191141009 | ,
"Total":[3384200, 3488000, 3752200,4109500,4564600 ] ,

"Violent":[288460,289390, 301510, 316970,364220]

¥

crimes_dataframe = pd.DataFrame(crimes_rates)

print(crimes_dataframe)

Population
179323175
182992000
185771000
188483000
191141000

w NN RO

N

Total
3384200
3488000
3752200
4109500
4564600

Violent
288460
289390
301510
316970
364220

Year
1960
1961
1962
1963
1964

TRUONG XUAN NAM
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Tao dataframe tu list cac dictionaryie[&

data = [
{'MIT': 5000, 'Stanford': 4500, "DHTL":15000},
{'MIT': 1, 'Stanford': 2, "DHTL":200}

df = pd.DataFrame(data, index=['NumOfStudents', "ranking"])
print(df)
print(df.DHTL.dtype)

DHTL MIT Stanford
NumOfStudents 15000 5000 4500
ranking 200 1 2
dtype('inte4')
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Tao dataframe tu dictionary serias M-Lﬁ

data = {

"one": pd.Series([1,23,45], index = [1,2,3]),

"two": pd.Series([1000,2400,1132,3434], index = [1,2,3,4])
}
df = pd.DataFrame(data)

print(df) one two
1.0 16000

23.0 2490
45.0 1132
NaN 3434

A w N R
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Poc dir licu tu file .csv

= NOi dung cua file brics.csv:
= SO liéu vé cac quoc gia thudc khoi BRICS
= S¢r dung diu phay dé ngan giira cac dit liéu
= MOi dit liéu trén 1 dong
= DOng dau tién la tén cac cot

,country,population,area,capital
BR,Brazil,200,8515767,Brasilia
RU,Russia,144,17098242 ,Moscow
IN,India,1252,3287590,New Delhi
CH,China,1357,9596961,Beijing
SA,South Africa,55,1221037,Pretoria

TRUONG XUAN NAM
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Poc dir licu tu file .csv

import pandas as pd

d = pd.read_csv("brics.csv")

print(d)

Unnamed: © country population area capital
5 BR Brazil 200 8515767 Brasilia
1 RU Russia 144 17098242 Moscow
2 IN India 1252 3287590 New Delhi
3 CH China 1357 9596961 Beijing
4 SA South Africa 55 1221037 Pretoria
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Poc dir licu tu file .csv

import pandas as pd
# doc dir 1iéu va quy dinh c6t @ dung lam chi s6 dong

d = pd.read csv("brics.csv", index col = 9)

print(d)

country population area capital
BR Brazil 200 8515767 Brasilia
RU Russia 144 17098242 Moscow
IN India 1252 3287590 New Delhi
CH China 1357 9596961 Beijing
SA South Africa 55 1221037 Pretoria
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Truy cap theo tung cot

= Sir dung tén cot lam chi s6 hodc dung ludn tén cot

= \Viéc truy cap nay tra vé tham chiéu dén dit liéu, vi
vay ¢ thé sir dung phép gan dé cip nhat dir liéu
theo coOt

print(brics["country"]) print(brics.country)

BR Brazil BR Brazil

RU Russia RU Russia

IN India IN India

CH China CH China

SA South Africa SA South Africa

Name: country, dtype: object Name: country, dtype: object
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Thém mot cot (1) N

= Bang cach st dung mot cot mdi chua cd

brics["on earth"] = [True, True, True, True, True]
print(brics)

country population area capital on _earth
BR Brazil 200 8515767 Brasilia True
RU Russia 144 17098242 Moscow True
IN India 1252 3287590 New Delhi True
CH China 1357 9596961 Beijing True
SA South Africa 55 1221037 Pretoria True
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Thém mot cot (2)

= Bang cach sir dung mot cdt mdi chuwa cd va thiét 1ap
cong thirc phu hop

brics["density"] = brics["population"] / brics["area"] * 1000000

print(brics)

country population

BR Brazil
RU Russia
IN India
CH China

SA South Africa

200
144
1252
1357
55

area capital on earth

8515767 Brasilia
17098242 Moscow
3287590 New Delhi
9596961 Beijing
1221037 Pretoria

True
True
True
True

True

density
23.485847
8.421918
380.826076
141.398928
45.043680

TRUONG XUAN NAM
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Truy cap dong dung loc

= Bang cach sir dung mot cdt mdi chuwa cd va thiét 1ap

cong thirc phu hop

print(brics.loc["BR"])

country Brazil
population 200
area 8515767
capital Brasilia
density 23.48585
on earth True

Name: BR, dtype: object

TRUONG XUAN NAM
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Truy cap vao tung 0 trén dataframe=+

= Bang cach két hop chi muc dong va cot

print(brics.loc["CH","capital"])
Beijing
print(brics["capital”].loc["CH"])
Beijing
print(brics.loc["CH"]["capital”])

Beijing

TRUONG XUAN NAM
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Xoa dong hoic cdt bang drop LL

# tao ra dataframe méi bang cach xda 2 cot
print(d.drop(["area", "population"], axis=1))

# truong hop muén xdéa trén d, thém tham sé inplace=True
d.drop(["area", "population"], axis=1, inplace=True)

print(d)

country capital
BR Brazil Brasilia
RU Russia Moscow
IN India New Delhi
CH China Beijing

SA South Africa Pretoria
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Tinh tong va tong tich liiy S

# tinh tong cla cot population, tra vé tong
print(d.population.sum())
# tinh téng cla cdt population, trd vé cac téng trong qua trinh cong

print(d.population.cumsum())

3008

BR 200

RU 344

IN 1596

CH 2953

SA 3008

Name: population, dtype: int64
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Chuyén vi dataframe

print(d.T)

BR RU IN CH SA
country Brazil Russia India China South Africa
population 200 144 1252 1357 55
area 8515767 17098242 3287590 9596961 1221037
capital Brasilia Moscow New Delhi Beijing Pretoria

TRUONG XUAN NAM
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Xem ludt qua vé dit lidu

import pandas as pd

import matplotlib.pyplot as plt
d = pd.read csv("brics.csv", index col = 9)

d.describe()

count
mean
std
min
257%
50%
75%
max

population

5. 000000
601 . 600000
644 . 806495
55 . 000000
144 . 0900000
200 . 000000

1252 .000009
1357 .000009

= W 00 W KKk O N U

ared

. 009000e+0
.943919e+06
.199591e+06
.221037e+06
. 287590e+06
.515767e+06
.596961e+06
. 709824e+07

TRUONG XUAN NAM
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Két hop giita pandas va matplotlib LL

import pandas as pd

import matplotlib.pyplot as plt
d = pd.read csv("brics.csv", index col = 9)
d.area.plot(kind="bar") le7

plt.show() 16
1.4 1
1.2 4
1.0
0.8 ~
0.6 -
0.4 -
0.2
0.0 -
5 2
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Phan 5

Bai tap
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Bai tap

Nhap dir liéu tw file k59.csv (file kem v&i bai giang)

1.

2.

In d liéu ra man hinh

In 5 dong dau tién va 5 dong cudi cung cua di liéu ra
man hinh

Thong ké xem 1ép ¢6 bao nhiéu ban diém loai gidi
(diém ttr 8 trd 1én)

Thong ké xem 1&p c6 bao nhiéu ban trreot moén (diém
dwdi 4 hoac khong c6 diém)

Vé d6 thi histogram minh hoa phan b6 diém s6 cta 16p
(truc gia tri ttr o dén 10, khéng c6 diém tinh la o)



