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Second Crew
Passengerld Survived Pclass  Name Sex Age SibSp Parch

1 0 3 Braund, Mr. Qvmale 22 1 0
2 1 1 Cumings, Mrs. female 38 1 0
3 1 3 Heikkinen, Mis:female 26 0 0
4 i1 1 Futrelle, Mrs. Jifemale 35 1 0
5 0 3 Allen, Mr. Willizmale 35 0 0
6 0 3 Moran, Mr. Janmale 0 0
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o Al2l &(Series):

11 713 53 27 52 65 74 98 13 72

o OlIOIE =g (DataFrame):

0 =IETPN 19 Male 3.45

[ 1 21 5| 22 Female 41— oW
2 210 % 20 Male 3.9
3 Z|AH 26 Female 4.5
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0 UM% 19 Male 3.45
1 29 5| 22 Female 4.1
2 43+ 20 Male 3.9
3 Elp iR 26 Female 4.5
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Passengerld Survived Pclass Name Sex Age SibSp Parch
1 0 3 Braund, Mr. Ovmale 22 1 0
2 1 1 Cumings, Mrs. female 38 1 0
3 1 3 Heikkinen, Mis:female 26 0 0
4 1 1 Futrelle, Mrs. Jifemale 35 1 0
5 0 3 Allen, Mr. Williemale 35 0 0
6 0 3 Moran, Mr. Janmale 0 0
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>>> import pandas as pd

>>> titanic = pd.read_csv("d:\\titanic.csv")

>>> titanic

Passengerld Survived Pclass ...

A W N P O

886
887
888
889
890

1

o B~ W DN

887
888
889
890
891

0

O Bk, K

w Kk W w

[891 rows x 12 columns]

W kR, W RPN

7.2500 NaN

. 71.2833 C85

7.9250 NaN

. 93.1000 C123

8.0500 NaN

7.7500 NaN

. 13.0000 NaN
. 30.0000 BA42

. 23.4500 NaN
. 30.0000 C148

Fare Cabin Embarked

S

C

S
S

S

S
S
S

C
Q
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>> titanic["Age"]

0 220
1 38.0
2 26.0
3 350
4 350

Name: Age, Length: 891, dtype: float64
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>>> titanic["Age"].max()
80.0
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>>> titanic.describe()
Passengerld Survived  Pclass ... SibSp Parch Fare

count 891.000000 891.000000 891.000000 ...
446.000000 0.383838 2.308642 ...
257.353842 0.486592 0.836071 ...

1.000000 0.000000 1.000000 ...

2.000000 ...
3.000000 ...
3.000000 ...
3.000000 ...

mean

std
min
25%
50%
75%
max

[8 rows x 7 columns]

223.500000
446.000000
668.500000
891.000000

0.000000
0.000000
1.000000
1.000000

891.000000 891.000000 891.000000
0.523008 0.381594 32.204208

0.000000
0.000000
1.000000
8.000000

0.000000
0.000000
0.000000
6.000000

1.102743 0.806057 49.693429
0.000000 0.000000 0.000000

7.910400
14.454200
31.000000

512.329200
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>>> data = ['Kim', 'Park’, 'Lee’, 'Choi']
>>> ser = pd.Series(data)

>>> ser

0 Kim

1 Park
2 Lee
3 Choi
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>>> data = {'Name".['Kim', '‘Park’, 'Lee’, 'Choi],
'‘Age':[20, 23, 21, 26]}
>>> df = pd.DataFrame(data)
>>> df
Name Age
0 Kim 20
1 Park 23
2 Lee 21
3 Choi 26
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>>> df = pd.DataFrame(data, index=["&t& 1", "
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titanic = pd.read_csv("d:\\titanic.csv")

>>> titanic.dtypes

Survived int64
Pclass int64
Name object
Sex object
Age float64

Siblings/Spouses Aboard  int64
Parents/Children Aboard int64
Fare float64
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>>> titanic = pd.read_csv('d://titanic.csV', index_col=0)
>>> titanic

Survived Pclass ... Cabin Embarked
Passengerld

1 0 3 ... NaN S
2 1 1 .. C85 C
3 1 3 ... NaN S
4 1 1 .. C123 S
5 0 3 ... NaN S
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>>> titanic.head(8)

Passengerld Survived Pclass ... Fare Cabin Embarked
0 1 0 3 ... 7.2500 NaN S
1 2 1 1 ... 71.2833 C85 C
2 3 1 3 ... 7.9250 NaN S
3 4 1 1 ... 53.1000 C123 S
4 5 0 3 ... 8.0500 NaN S
5 6 0 3 ... 8.4583 NaN Q
6 7 0 1 ... 51.8625 E46 S
7 8 0 3 ... 21.0750 NaN S

[8 rows x 12 columns]
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>>> titanic.to_excel('titanic.xIsx', sheet_name='passengers’, index=False)

#O0IE2H M&et A4 IE = LAl 1248 LSt £0] etlh.

>>> titanic = pd.read_excel('titanic.xIsx', sheet _name='passengers’)




LEa2 CIOIE TE[O] A2
L 0

>>> df = pd.DataFrame(np.random.randint(0, 100, size=(5, 4)), columns=list('ABCD"))
>>> df
A B CD

0 59 71 53 19

192 13 88 3

2 69 89 9 77

3 71 47 54 9

4 44 45 90 68
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>>> import pandas as pd
>>> countries = pd.read_csv('d://countries.csV')

>>> countries

code country area capital population

0O KR Korea 98480 Seoul 48422644

1 US USA 9629091 Washington 310232863
2 JP Japan 377835 Tokyo 127288000

3 CN China 9596960 Beijing 1330044000
4 RU Russia 17100000 Moscow 140702000
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Passengerld Survived Pclass  Name Sex Age SibSp Parch Age
1 0 3 Braund, Mr. Ovmale 22 1 0 22
2 1 1 Cumings, Mrs. female 38 1 0 38
2 1 3 Heikkinen, Mis:female 26 0 o W) 26
4 1 1 Futrelle, Mrs. Jifemale 35 1 0 35
5 0 3 Allen, Mr. Willic male 35 0 0 35
6 0 3 Moran, Mr. Jan male 0 0

>>> ages = titanic["Age"]
>>> ages.head()

0 220
1 38.0
2 26.0
3 35.0
4 35.0

Name: Age, dtype: float64
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>>> titanic[['Name", "Age", "Sex"]]

Name Age Sex
Braund, Mr. Owen Harris 22.0 male
Cumings, Mrs. John Bradley (Florence Briggs Th... 38.0 female
Heikkinen, Miss. Laina 26.0 female
Futrelle, Mrs. Jacques Heath (Lily May Peel) 35.0 female
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>>> pelow_20 = titanic[titanic["'Age"] < 20]
>>> pbelow_20.head()
Passengerld Survived Pclass ... Fare Cabin Embarked

8 0 3 ... 21.0750 NaN S
10 1 2 ... 30.0708 NaN C

10 11 1 3 ... 16.7000 G6 S

14 15 0 3 ... 7.8542 NaN S

16 17 0 3 ... 29.1250 NaN Q

[5 rows x 12 columns]
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>>> titanic[titanic['Pclass"].isin([1, 2])]
Passengerld Survived Pclass ... Fare Cabin Embarked

1 2 1 1 .. 71.2833 C85 C

3 4 1 1 ... 53.1000 C123 S

6 7 0 1 ... 51.8625 E46 S

9 10 1 2 ... 30.0708 NaN C

[400 rows x 12 columns]
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>>> titanic.loc[titanic["Age"] < 20, "Name"]
7 Palsson, Master. Gosta Leonard
9 Nasser, Mrs. Nicholas (Adele Achem)
10 Sandstrom, Miss. Marguerite Rut

14 Vestrom, Miss. Hulda Amanda Adolfina
16 Rice, Master. Eugene

Name: Name, Length: 164, dtype: object
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>>> titanic.iloc[20:23, 5:7]
Age SibSp

20 350 O

21 340 O

22 150 O

s

ooy =

e g g9

df locl20:23, §17]




Ci|0| =12 A2 of

rir

J&
O H

>>> titanic.sort_values(by="Age").head()

Passengerld Survived Pclass ...

803
755
644
469
78

804
756
645
470
79

1

1
1
1

3 ... 8.5167 NaN

2 ... 14.5000 NaN
3 ... 19.2583 NaN
3 ... 19.2583 NaN

2 ... 29.0000 NaN

Fare Cabin Embarked

C
S
C
C

S
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>>> titanic.sort_values(by=['Pclass', 'Age'], ascending=False).head()

Passengerld Survived Pclass ... Fare Cabin Embarked
851 852 0 3 ... 7.7750 NaN S
116 117 0 3 ... 7.7500 NaN Q
280 281 0 3 ... 7.7500 NaN Q
483 484 1 3 ... 9.5875 NaN S
326 327 0 3 ... 6.2375 NaN S
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>>> countries = pd.read csv("d:\\countries.csv")

>>> countries["density"] =
countries["population"]/countries["area"]

>>> countries

code country area capital population
0 KR Korea 98480 Seoul 48422644
1 Uus USA 9629091 Washington 310232863
2 JP Japan 377835 Tokyo 127288000
3 CN China 9596960 Beijing 1330044000
4 RU Russia 17100000 Moscow 140702000

/rdensity\\

491.700284
32.218292
336.887795
138.590137
8.228187

\
N _/




>>> df = pd.DataFrame ({"code":["CA"], "country":["Canada"],

"area":[9984670], "capital":["Ottawa"],
"population":[34300000]})

>>> df2 = countries.append(df, ignore index = True)
>>> df2
code country area capital population
0 KR Korea 98480 Seoul 48422044
1 Us USA 9629091 Washington 310232863
2 JP Japan 377835 Tokyo 127288000
3 CN China 9596960 Beijing 1330044000
4 RU Russia 17100000 Moscow 140702000
5 CA Canada 9984670 Ottawa 34300000

) N
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>>> countries.drop(index=2, axis=0, 1nplace = True)
code country area capital ©population

0 KR Korea 98480 Seoul 48422644

1 UsS USA 9629091 Washington 310232863

3 CN China 9596960 Beijing 1330044000

4 RU Russia 17100000 Moscow 140702000
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>>> countries.drop(["capital™], axis=1, inplace = True)
code country area population
KR Korea 98480 48422644
Us USA 9629091 310232863

JP Japan 377835 127288000
CN China 9596900 1330044000
RU Russia 17100000 140702000

s w NP O
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>>> titanic["Age"] .mean ()
29.069911764705882

rio
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>>> titanic[["Age", "Fare"]].median|()
Age 28.0000
Fare 14.4542
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>>> titanic[["Sex", "Age"]].groupby ("Sex") .mean ()
Age

Sex

female 27.915709

male 30.726645

oz|9| ]EAI!IE '|£ Alulg niE o:|_510|gg ’ri’ranic[["Sex", "Age"]]oll o|8} %4
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Sex

female

male

Pclass

106.

1

2 21
3

1 6’/
2

3

12

>>> titanic.groupby (["Sex",

125798

.970121
l6.

118810

.2261277
19.

741782

.661633

"Pclass"]) ["Fare"]

.mean ()
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>>> titanic["Pclass"].value counts()
3 491
1 216

2 184
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import matplotlib.pyplot as plt
import pandas as pd

df = pd.DataFrame({
‘name’:['Kim','Lee’, Park’,’Choi’,'Hong’,'Chung’,' Jang’],
‘age':[22,26,78,17,46,32,21],
‘city’:['Seoul’,'Busan’, Seoul’,'Busan’,'Seoul’,'Daejun’,'Daejun],
‘children’:[2,3,0,1,3,4,3],
'pets’:[0,1,0,2,2,0,3]




df.plot(kind="line’, x="name’, y="pets’, color="red’)
plt.show()

3.0

2.5

2.0

1.5

1.0 -

0.5 1

0.0 1

Kim Lee Park Choi Hong

name

Chung Jang
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ax = plt.gca()

df.plot(kind="line’,x="name’,y="children’,ax=ax)
df.plot(kind="line’,x="name’,y="pets’, color=red’, ax=ax)

plt.show()

4.0 1 —— children
3.5 1
3.0 1
2.5 1
2.0 1
1.5
1.0

0.5 1

0.0 1

T T T T T
Kim Lee Park Choi Hong Chung Jang
name
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df.plot(kind='bar’,x="name’,y="age’)

plt.show()

807 I age
70
60

50 1

20 4
30 -
20 -
0- .

Park
Ch0|
Hong
“hung
Jang
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df.plot(kind='scatter’,x="children’,y="pets’,color="red’)

plt.show()

3.0 4 .

2.5 4

0.5

004 = ® ®

T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
children
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df.groupby(‘city’)['name’].nunique().plot(kind="bar’)

plt.show()

3.0 ~

2.5~

2.0

1.5 1

1.0~

0.5

0.0 -

Busan
laejun
Seoul
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df[['age]].plot(kind="hist’, bins=[0, 20, 40, 60, 80, 100], rwidth=0.8)
plt.show()

Frequency
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>>> titanic.drop(['Passengerld’, Ticket','Name'], inplace=True, axis=1)

>>> titanic.head()

Survived Pclass Sex Age SibSp Parch  Fare Cabin Embarked
0 3 male 22.0 1 0 7.2500 NaN S

1 female 38.0 1 0 71.2833 (85 C

3 female 26.0 0 0 7.9250 NaN S

1 female 35.0 1 0 53.1000 C123 S

3 male 35,0 0 O 8.0500 NaN S

A W N -~ O
QO =) A -
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>>> table = pd.pivot_table(data=titanic, index=['Sex])

Age Fare Parch Pclass SibSp Survived
Sex
female 27.915709 44.479818 0.649682 2.159236 0.694268 0.742038
male 30.726645 25.523893 0.235702 2.389948 0.429809 0.188908

>>> table.plot(kind="bar")

Il Age
N Fare
I Parch
I Pclass
B Sibsp
I Survived

20 +

10 A

w w
[1+]
£ £



>>> table = pd.pivot_table(titanic, index=['Sex’,'Pclass’])
Age Fare Parch  SibSp Survived
Sex Pclass
female 1 34.611765 106.125798 0.457447 0.553191 0.968085
2 28.722973 21.970121 0.605263 0.486842 0.921053
3 21.750000 16.118810 0.798611 0.895833 0.500000
male 1 41.281386 67.226127 0.278689 0.311475 0.368852
2 30.740707 19.741782 0.222222 0.342593 0.157407
26.507589 12.661633 0.224784 0.498559 0.135447




- 1M
2
-
HU
M
-
rin
2
-
Cr
e
1>
a2
OFO

>>> table = pd.pivot_table(titanic ,index=['Sex’,'Pclass’],
aggfunc={'Age":np.mean, 'Survived':np.sum})
Age Survived
Sex Pclass
female 1 34.611765 91
2 28.722973 70
3 21.750000 72
male 1 41.281386 45
2 30.740707 17
26.507589 47
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>>> table=pd.pivot_table(titanic, index=['Sex’, 'PclassT],
values=['Survived], aggfunc=np.mean)
Survived
Sex Pclass
female 1 0.968085
= Survived

1.0 A

2 0.921053
3 0.500000
male 1 0.368852
2 0.157407 |
3 0.135447
>>> table.plot(kind='bar’) - I . l

ale, 1)
ale, 3)

ale, 1)
ale, 2)
ale, 3)
ale, 2)
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>>> table = pd.pivot_table(titanic ,index=['Sex],

columns=['Pclass’],values=['Survived’],aggfunc=np.sum)

Survived
Pclass 1 2 3
Sex
female 91 70 72 None,Pclass
I (Survived, 1)
male 45 17 47 80 e (Survived, 2)

I (Survived, 3)

5

60

>>> table.plot(kind="bar’)
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merge()

o merge()2 AFZ5H HI0IE HI01 A 2] X0l(join) X AHS & 4= QLY.
employee  department employee age employee  department age
(4] Kim Accounting (4] Kim 27 4] Kim Accounting 27
1 Lee Engineering —|— 1 Lee 34 | — 1 Lee Engineering 34
2 Park HR 2 Park 26 2 Park HR 26
3 Choi Engineering 3 Choi 29 3 Choi Engineering 29




merge()

>>> df1 = pd.DataFrame({'employee’: ['Kim', 'Lee’, 'Park’, 'Choi’],
‘department’: ['"Accounting’, 'Engineering’, 'HR', 'Engineering’]})

>>> df2 = pd.DataFrame({'employee’: ['Kim', 'Lee’, 'Park’, ‘Choi’],
‘age’: [27, 34, 26, 29]})

>>> df3 = pd.merge(df1, df2)
>>> df3

employee department age
0 Kim Accounting 27

1 Lee Engineering 34

2  Park HR 26

3 Choi Engineering 29
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© countrieslecsv

code, country,area,capital,population
KR,Korea,98480,5eoul , 48422644
US,USA,9629091,Washington, 310232863
1P, Japan, 377835, Tokyo, 127288000
CN,China,9596960,Beijing, 1330044000
RU,Russia,17100000,Moscow, 140702000

IN,India,,New Delhi,1368737513 -
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>>> import pandas as pd
>>> df = pd.read_csv('d:/countries1.csv', index_col=0)

>>> df.dropna(how="all")
country area capital population

KR Korea 98480.0 Seoul 48422644
US USA 9629091.0 Washington 310232863
JP Japan 377835.0 Tokyo 127288000
CN China 9596960.0 Beijing 1330044000
RU Russia 17100000.0  Moscow 140702000
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>>> df_0 = df.fillna(0)
country area capital population

KR Korea 98480.0 Seoul 48422644
US USA 9629091.0 Washington 310232863
JP Japan 377835.0 Tokyo 127288000
CN China 9596960.0 Beijing 1330044000
RU Russia 17100000.0  Moscow 140702000
IN India 0.0 New Delhi 1368737513
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>>> df.fillna(df.mean()['area’])
country area capital population

KR Korea 98480.0 Seoul 48422644
US USA 9629091.0 Washington 310232863
JP Japan 377835.0 Tokyo 127288000
CN China 9596960.0 Beijing 1330044000
RU Russia 17100000.0  Moscow 140702000
IN India 7360473.2 New Delhi 1368737513




Q& A




