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71& HX EDA, HIO|EHE

EDAZ?

« Exploratory data analysis (EfA4
« Ol=2| SAHE}, & JF717H &2

b

o

. CiYet AlZ=tet 29 84 S

EtMSH = AlCEH
45 §|0|E| £A)

Data Quality

* Missing Values

Data Spread

Mean

Non Variable Standard Deviation

Median

Data type

Duplicates

Variable Realtionships
« Pearson Correlation

* Spearman Rank Correlation
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= : =
Variable width Table or tables with Bar chart horizontal Bar chart vertical Circular area chart Line chart Bar chart vertical Line chart
chart embedded charts
—
dm -7 E- Nt =
I I I I
Two variables Many Cyclical data Non-cyclical data Single or few categories Many categories
per item categories
‘ Few categories Many periods Few periods
] | J
| T
One variable per item Over time
T
Among items
| Bar histogram
Few data
l points
Scatterpiot 7, Comparison ,
variables Single
¢ g0 variable
P
o0 ¢ PP Line histogram
. - What would you oo
Relationship : n Distribution —— _
Scatter plot like to show? Moy
bubble size P
. [ ]
Three t
LX) . ’ variables e T Scatter plot
Composition valables P
S, 0
| l o0 gy
Changing :
over time Static
Few periods I Many periods
I I l ]
. Accumulation to
Only relative Relative and absolute Only relative Relative and absolute Simple share Accumulation or Components of total & absolute
differences matter differences matter differences matter differences matter of total subtractioln to total compolnen’ts difference matters
1 | 1 | 1 1
Stacked 100% Stacked Stacked 100% Stacked area chart Pie chart Waterfall chart Stacked 100% bar chart
bar chart bar chart area chart w/subcomponents

Source: ©A. Abela, 2010. www.ExtremePresentation.com
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EDA in python, 0 2t0|B2{2| &

HIOIE] AlZt=}

seabe@rn

Matplotlib, Statsmodels 20| 22{2| 7| &t
-

Cretst MAH D2t SH XHE S 7Is= F7t

matplstlib

pythonO|AM AFESt= HIOIE AlZtst 2102212
Lineplot, Piechart, Histogram, Scatter plot =

HIOE{ AlZt=t 2t01E 22

Cret XIES X|H

10
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pandas

=

[

?

{=
©
0
®

Go gle pandas

R ZHAY MolZAE

QFH @ooxl ®ws ESIY M=AM  :HEY =3

P oy
endangered giant endangg baby panda facts python panda's thumb “ >

giant panda | Facts, Habitat, Population, & Diet | Bri...
britannica.com

Pandas Are No Longer Endangered. But Their Ha... New Insights into pandas, nature's most adorable pre... Giant Pandas | Live Science
nytimes.com crosstalk.cell.com livescience.com
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pandaszt?

pandas h%f

Python Data Analysis Library
HO|E 24401 Sat=l Ijo|M 2H0| 2212

http://pandas.pydata.orqg/

latest version 1.5.0

$ conda install pandas

$ pip install pandas

>>> import pandas as pd

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 13


http://pandas.pydata.org/

pandasOiM && 7Isst Xlg X

Series DataFrame
XM B E Xtg = 2K At: f& (AEA|EQF HIX
total_bill tip sex smoker day time size
total_bill 16.99 0 16.99 1.01 Female No Sun Dinner 2
tip 1.01 1 10.34 1.66 Male No Mon  Dinner 3
sex Female
2 21.01 3.50 Male Yes Mon Lunch 3

smoker No
day Sun 3 23.68 3.31 Male No Thu Lunch 2
time Dinner 4 24.59 3.61 Female No The Dinner &
size 2

5 25.29 4.71 Male Yes Wed Dinner 4
Name: 0, dtype: object

6 8.77 2.00 Male Yes Wed Dinner 2
7 26.88 3.12 Male No Sat Dinner 4
8 15.04 1.96 Male No Sun Dinner 2
9 14.78 3.23 Male No Sun Dinner 2

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 14



DataFrame 2

In [10]: df2 =

In [11]: df2

Out[1l1l]:

A B
0 1 2013-01-02
1 1 2013-01-02
2 1 2013-01-02
3 1 2013-01-02

oAl

=0

wwwwo

pd.DataFrame( {

E
test
train
test
train

A e
'B' : pd.Timestamp('20130102"'),
'C' : pd.Series(1l,index=list(range(4)),dtype="float32
'D' : np.array([3) * 4,dtype='int32'),
'E' : pd.Categorical(["test","train","test","train"]) j- l%I1I-O'IIE,
'F' :+ '"foo' })
» DataFrame.from_dict
» DataFrame.from_items
F
foo » DataFrame.from_records
foo
foo

foo

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 15



DataFrame 2 {2 A| 2t = USN?

The default for read_csv is to create a DataFrame with simple numbered rows:

In [2]): pd.read csv('foo.csv')

Out[2]:
date
0 20090101
1 20090102
2 20090103

A
a
b
c

- W=

v N0

In the case of indexed data, you can pass the column number or column name you wish to use as the

index:

In [3]: pd.read_csv('foo.csv', index_col=0)

Out[3]:

A
date
20090101 a
20090102 b

20090103

Q

B

Cc

- N

read_ csv 21T,

* read_excel
* read_pickle
* read_json

* read_html

(© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.
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DataFrame =™ MM3H S712?

10| Dictionary Xt2H & 0|85}0] DataFrame ZiX|S MAs= ubHe ctgat 2o},

v #Pandas DataFrame &4tg
import pandas
vdata = {
'coll': [1, 2, 3, 4],
'col2': [5, 6, 7, 8],
'col3': [9, 10, 11, 12],
}
df = pandas.DataFrame(data, index=['A', 'B', 'C', 'D'])
df

Last executed 2017-02-10 15:51:56 in 14ms

coll col2 col3
Al 5 9
B 2 6 10
Cc 3 7 11
D 4 8 12

© 2022 INSILICOGEN, INC. ALL RIGHTS RESER1ED7 17



DataFrame X

O| = A| M=l pataFrame Z
'coll’, 'col2’, 'col3'2t= M| 7H 2] series Z

ZAH[2] LH & -'rl"" ChS HE Ct.
AH = S ECE

DataFrame "df"

Series (‘col1’)

Series('col2’)

Series(’col3’)

Index Value Value Value
A 1 5 9
B 2 6 10
C 3 / 11
D 4 8 12

© 2022 INSILICOGEN, INC. ALL RIGHTS RESER1E8 18




DataFrame ™2

DataFrame Z4X| = M| 72| SeriesZHH| 2 LD E|0 Qe O Z
x4

'coll’, 'col2', 'col3'El= keyE S0l valuell| Sl TSt = SeriesZi X O] %

oF A
o+ 9tk

DataFrame "df"

‘coll’

‘col?2’

‘col3’

Series ('coll') Series ('col2') Series (‘col3’)
Index Value Index Value Index Value
A 1 A 5 A 9
B 2 B 6 B 10
C 3 C 7 C 11
D 4 D 8 D 12

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 19



DataFrame 2154 - column
DataFrame 2| £ # & 2| 212 Dictionary2} HISHA| “df[columB]” 2 &2 7IHE 4 UL},
print(type(df[ ‘'coll’']))
coll col2 col3 df[ 'coll']

al 1 5 9 executed in 5ms, finished 14:12:11 2022-10-06
<class 'pandas.core.series.Series'>

Bl 2 6 10
A 1

Cc 3 7 11 B 2
C 3

Dl 4 8 12 D 4

Name: coll, dtype: inté64

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 20



DataFrame QIEIA - row

DataFrame?2| £3 row?| 22 71X 27| YSHME .iloc, loc 8= AFEE £ UL}
=4 a9
.iloc integer positionS Sall 2| &= 3= 5 UL
Joc labelS S35l &2| S &S o UL
df.iloc[0]
coll col2 col3 df.loc[ 'A']
A1l 5 9 executed in 5ms, finished 14:16:10 2022-10-06
B 2 6 10 coll 1
C 3 7 11 col2 5
col3 9

D 4 8 12 Name: A, dtype: inté64

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 21



DataFrame QIEIA - EX HA 715 27|

DataFrame2| 5 Y| ZUS 7IH 7| f6iM=
.iloc, Ioc-’-.'> 1S AI2e £~ QULY.
df.loc[:,['C','D']]

df.loc['2017-01-01', 'A']

B C D

2017-01-01 | ©.076535 —0.018221'-0.331995 -0.173992

2017-01-02 -0.415428 -0.9300380.077538 -1.320647

2017-27-03. 0.189890 -0.904644 0.170228 -0.530013

2017-01-04 1.558447 2.029711 |1.502928 1.637293

2017-01-05 1.315939 1.111351 [1.970968 1.233480

df.iloc[1:3,0:2] |
2017-01-06 -1.681652 0.199139 0.473296 0.366716

df.iloc[[4, 5], [0, 1, 3]]

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 22



DataFrame Q18| - Boolean indexing

=
ZISS ol Al

- O

o
It

2 Qi

o
9.'—'
rr

DataFrameOf]l ZE| ZZHS FH, XA &

df ®A| 7|1=> 2 df [‘col1’]17|& > 2

df[df > 2]

executed in 11ms, finished 15:13:24 2022-10-06 df[df[ 'coll’] > 2]

executed in 6ms, finished 15:13:00 2022-10-06

coll col2 col3

coll col2 col3

A NN 5 9
B NaN 6 10 ¢c 3 7 1N
cC 30 7 11 4 8 12
D 40 8 12

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 23



df.loc['E']=[2, 4, 6, 8]

df
executed in 9ms, finished 23:05:21 2022-10-06

coll col2 col3 col4

A 1 5 9 1

B 2 6 10 3

(& 3 7 11 5
D 4 8 12 7
E 2 4 6 8

| =<2 =M DataFrame L}

df['cold'] = [1, 3, 5, 7]

df
executed in 7ms, finished 23:06:54 2022-1(

colli col2 col3 col4

A 1 5 9 1
B 2 6 10 3
C 3 7 11 5
D 4 8 12 7

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.
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‘A’ 2l AL ‘coli’ AK|

df.drop('A', axis=0) df.drop( 'coll’', axis=1l)
executed in 9ms, finished 15:39:21 2022-10-06 executed in 7ms, finished 15:39:38 2022-10-06
colli col2 col3 col2 col3
B 2 6 10 A 5 9
Cc 3 7 M B 6 10
D 4 8 12 C 7 1M
D 8 12

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 25



DataFrame @S2 - 0| E | St

t2{H O EA| sHOF &t7}?

MZ CI2 Hlo|E Ty US 85
df1 df2
coll col2 col3 coll cola
A 1 5 9 A 1 AR
B 2 6 10 + B 5 uf
C 3 7 11 c 3 2t
D 4 8 12 D 5 @

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 26



DataFrame S 3 - HI0|E 2| E& (concat, merge)

Concat() 2t merge() HIAEE E&35}10{ GI0|E Z US S&He & UL
concat() merge()
CIO[E =S HE & OlO[EHE | = 5t=
RS 7IEe= Het
pd.concat([dfl, df2], axis=1) pd.merge(dfl, df2, on='coll', how='outer')
executed in 8ms, finished 18:26:02 2022-10-06 executed in 11ms, finished 18:28:41 2022-10-06

coll col2 col3 col4
coll col2 col3 coll cold

0 1 50 9.0 AR
1 5 9 1 ARt =

1 2 6.0 100 bR

3 70 11.0 4

A

B 2 6 10 2 BR
Cc 3 7 N 3 4
D

2

3 4 80 12.0 NaN
4 8 12 5 @7 :
4

5 NaN NaN 7|

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 27



A

DataFrame HAE - 2,
Pandas= DataFrame& Ct& &+ U= CiE st HIAESE MSSHLL.
= . HIOIE 2| ZEE Qo SHZ 240l
AtOl 571 O] S =& = =
.head() S9 5702 &l = .describe() (count, mean, std, min, max, IQR)
tail() 5t9I 574l & &3 -min(),
.max(),
.mean(), HIO|E Q| SAHIZ ALt
o = 3 _ .median(),
.shape HOIH X &3 (™, 8 37| =9)
.columns CiO|E{e] ZHEH =40l .value_counts() CIO|E{S 7HE & W 2t i
_ I:IZIE XI7:”3|'E SkA
i HIO|E 2| QUEIA S0l group == =T
.index 4|0/ E{ 2 =l .groupby() mean(), sum(), count() &HA 7=
ClO|Eo MutXN Ol HH ol 2 s
.info() I0IE4=] = = corr() H0IEfo] 22 7ol AR A4 Eol
(shape, columns, count, dtype)
(© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.
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DataFrame H|AE

Pandas= DataFrameS C}

E - missing, duplicated

2 4 Qe ot

Zst jAESS HSSCl.
.isna(), RN fﬁ%m bool &40 2 B3t duplicated() ZEG|= 20| Y= HHS 201540
.isnull() (B2 True, ¥4 : False) b [ LSS bool &4lo 2 B35}
-notna() ZAZ0| ot HEHE io_orm bool Ao 2 Hist . ZEC|= 72t ALK
.notnuli() (M&2t: True, 2= : False) -drop_duplicates() (keep = first/last/false)
.dropna() A= 20| A= &l AK| (axis=0) .replace(A, B) AE BE HX|5HE gt
fillna() A= US Hote dez HE

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED
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DataFrame H| A E - A| 2t S}

Pandas= DataFrame0i|= matplotlibE 7|HIC 2

o
=
1
toi
=
P>
In
i
=

.plot.hist() Histogram AlZts}

Pie chart A|Zts}

mass

venus s Mercury
mmm \enus
B Earth

Mercury

Earth

.plot(kind=‘box’) Boxplot Al 2t}

.plot(kind=‘scatter')

Scatterplot A|Zts}

— TH

1L

225
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matplotlib Hi & AlCH



matplotlib 0| 2t?

matplstlib

Visualization with Python
AlZt3tH0l| E3tE IO 2to| 22l 2|

https://matplotlib.org/stable/

latest version 3.6.0

$ conda install matplotlib

$ pip install matplotlib

>>> import matplotlib.pyplot as plt

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED. 32


https://matplotlib.org/stable/

|J

I H plot2 18 2727?

Ito|M matplotlib2

import matplotlib.pyplot as plt

28 [1l 2’ 3’ 4’ 5]
y =I[1, 4, 9, 16, 25]

[ lineplotE 12|&= WH2 Ct3 1t ZCt

plt.plot(x, y, color='green', marker='o', alpha=0.5, linewidth=2)

plt.title("joohee's lineplot")
plt.xlabel("x example")
plt.ylabel("y example")
plt.show()

executed in 119ms, finished 23:44:45 2022-10-06

joohee's lineplot

25 1

t

y example

—
o

10

T T T T T T T

15 20 25 30 35 40 45 5.0
x example

(© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.
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Plot2 2| 7]0f A,
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3

plote| &

HIOE|LL, 2A WEof el 28 plotS M ST}

050
20 survived 0.077 0.035 0082 026 0.2
08
045
15 pclass - 0.34 0094 014
040
10 age - 0.077 028 02 -04
035
5 sibsp -0.035 0.25
030 00
o parch - 0.082 035
; - - - + + - - - 0200 0225 0250 0300 0325 0350
1 2 3 4 5 6 7 8 9
fare - 0.26 04
200
. 8
o
] ) 50 .o adult_male l 0094 0.
254
al [ N
204
Lol
0 s . . 50 n
b 0
10 4 " @
o
51 -50 o
04 & ]
T T T T T T -100 °
20 40 60 80 100 120
o7 o
@
€0
40
2
-
Banana »
10
o
Thr Fn Sat Sun
Sk KT FA MM KA =0 S8 16 Melon day
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plote| /£ =

Plot2 1% ff GO|E{E oH X2 EJE HQX|E MESHC},

.2t 32z Lol oi2] Hio|E = 2Lt

X = np.linspace(0, 2*np.pi, 50)
fig = plt.figure(figsize=(8, 5))
# plt.plot(x, np.sin(x), x, np.cos(x)) # 8 plotlf GIOIEE FI7lf= &

plt.plot(x, np.sin(x))
plt.plot(x, np.cos(x))

100

plt.show() 0.75 1
executed in 133ms, finished 02:08:18 2022-10-07 050 1

0.25 1
0.00 1
-0.25
-0.50 -

-0.75 4

-1.00 A
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plote| /£ =

Plot2 13 mjf HIO|E{E of'H =2 53T AQUX| S HEHstCt

2. subplotZ & 3str}.

fig plt.figure(figsize=(8, 5))

axl = fig.add subplot(2, 2, 1)
axl.plot(x, np.sin(x))

ax2 = fig.add subplot(2, 2, 2)
ax2.plot(x, np.cos(x), color='orange')
ax3 = fig.add subplot(2, 2, 3)

) - 10 10
ax3.hist(np.sin(x))
ax4 = fig.add subplot(2, 2, 4) 05 1 05 1
ax4.hist(np.cos(x), color='orange') 0.0 - 0.0 -
-0.5 - -0.5 1
plt.show()
H 211 . . _10 1 T T T T _10 L T T T T
executed in 295ms, finished 03:06:11 2022-10-07 0 3 2 & 0 3 2 5
8- 10.0 -
6 - 75 1
4 5.0
2 25
0 0.0 L5 T . : .
-10 -05 0.0 05 10 -10 -05 0.0 05 10
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plote] &M

Plote] S48 ATt of2fo HHL X ¢

[

Analy of a figure

@

Major tick

D

Minor tick

|
<
Major tick label

5 label

Y axis label

Title | == Bl al
| = Re il

Legend

Line

(line plot) :
o] |
o o) I
[e] |
o d ;. o o !
6 097 UG S0
o ° o o
Soo o ® 3 /o
0o O o AR
o o o Markers
o o o % (scatter plot)

o

Q Spines
Line ~~
- Axes (line plot)
o T T I T T T l T T T T T T
0.2% 2.75 1 1.25 1.50 1~ 2.25 2.50 2.75 3.25 3.50 3.75

Minor tick label

|
2 3 4
s label
Made with http://matplotlib.org

X axis label

™ A

o

MS Solfl €A 28 + ALt

Google

matplotlib Legend /x| HA
matplotlib Title & X

matplotlib scatter plot markers 4
seaborn heatmap X axis tick 7+ HA

seaborn Grid &dX

(© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.
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H&= AlCH

o

Ct, 21 EDA



Ol Z=2 & A ZCt, & EDA dli=AlCH

index | H38 | &2 BHE He dE
1 age L}O| range : 29~77
a .
HeartDisease Dataset.csv 2 sex S M = male; F = female
. . . IIEEZ 0 = typical angina; 1 = atypical angina; 2
From UCI Machine Learning Repository 3 cp b = non-anginal pain; 3 = asymptomatic
303 rows x 14 columns 4 frestops | Inmm Hg / range : 94~200
5 chol ZYAHZ2 in mg/dl/ range : 126~564
= et 1 = true; 0 = false (fasting blood sugar >
6 152 = 120 mg/dl)
7 restecg AHE 0 =normal; 1 = having ST-T wave

abnormality; 2 = showing probable or
definite left ventricular hypertrophy by
Estes’ criteria

8 thalach =|CH AlZEEE &~ range : 71~202
9 exang 25 72 SdS 1=yes; 0=no
10 oldpeak STR2Z range : 0~6.2
11 slope ST segment 7| & 0 = upsloping; 1 = flat; 2 = downsloping
7|
12 ca =R e (O
13 thal HISE &2 3 = normal; 6 = fixed defect; 7 =
reversable defect
14 target AlEEIS E 0= normal; 1 = heartdisease
HOIE =X :

https://archive.ics.uci.edu/ml/datasets/heart+disease

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.  4()
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