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hotel id accom_type country

21894
21897
21901
21902
21903

Apartment
Hotel
Hotel
Hotel
Hotel

Austria
Austria
Austria
Austria
Austria

city
Vienna
Vienna
Vienna
Vienna
Vienna

city actual

Vienna
Vienna
Vienna
Vienna
Vienna

dist
2.7
1.7
1.4
1.7
1.2

stars

B~ W b

rating
4.4
3.9
3.7
4
3.9

price
81
81
85
83
82
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hotel id accom_type country city  city _actual dist stars rating price
21894 Apartment Austria  Vienna Vienna 2.7 4 4.4 81
21897 Hotel Austria  Vienna Vienna 1.7 4 3.9 81
21901 Hotel Austria  Vienna Vienna 1.4 4 3.7 85
21902 Hotel Austria  Vienna Vienna 1.7 3 4 83
21903 Hotel Austria  Vienna Vienna 1.2 4 3.9 82
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0 [Y YsxpUDPp ®3p I«
A BitsE{eAmE (simple random sampling)
A ZEHE (systematic sampling)
A Bt LI (stratified multistage sampling)
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H{/EA}
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i (S2ALTTUD)
A Vs BEAER T LN

CC

i [Y YsxpUN3Ppd3pIx
A 77 Z2&Z—Hid (cluster sampling)
YU TIVEMES T RZICLTHAIR b ZEIRE

K- .@;; _ =Y P J Y SRERE AT

2R §o g AELEERE
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BRI ER
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EELOT VA EES

UD UTu. nXny »MT1p ©
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Gentlemen, you need to put more armour-plate
where the holes aren't because that's where the holes
were on the airplanes that didn't return - Abraham
wald 1942.
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Y=l

Um B.un g s OAC. S/OPKOxXxbpOw” /H. P X

NI =2

07 IV EE

P—EX

-EASy =L L TIRMGH
- GUI ToOBIEAIERENTWS
- 518

- Excel (EH®Y —/ILTlE7ZW)
- SPSS

- SAS

- DataRobot 7% &

- a7 I IERE
A =T —R
- (g

- R

- Python (74 77V %
B0)

- Julia

- Octave % &

F5A4 v THBTAEAY—EX
FERS T A RT T Ty Ry o
ZBOH—EREHY . EFEHINLE
B1E EE

Microsoft Azure Machine Learning
Amazon Machine Learning

IBM Cloud + Watson

Google Prediction APl 7z &

H 8 - BB RIS - KIBERN [REPythonTHE.S [RER]

T—2Y A T X &IEMFE [BmRETR] J

(FffraPamst. 20214)

78



v — b

| R&Python | Python AFST

VORI

0

m Bb. wun g s Excel/SPSS’ SAS/R’ Python X
Ny = TR IVIERE
Excel SPSS - SAS7Tt & R - Python
A A Microsoft IBM, SAS7: & F—7 v
BLWORSS (REHEZE) C) g 3 TRTZIVIHNBE
ZH B8 BB \
ZZ5F & (FEOHRME) PR E AY z nNnbo~ Y Q0~ Om
7Ot XDHEIR - EIE PR 2 r .
T — AEEDERE R r r
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REPYTHONOD LEER

U ¢602 Ypruo(Qgc«
A R-E - EFE - £YOMRE
A Python = ITZ>> =7, AI®PWebD A7-H

U ¢amATI s
ZIETIE. RERIX [#5T] o—F—. PythonKlZz7os o7 ivoefka—+——I1lH b
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REPYTHONOD LEER

0

2.Rp Pythonx m O pxoYxs3

R Python
UpEn’ “ 0 g 1Z# (base) NumPy. SciPy
N. KTn. 3 1Z# (base) pandas
m o 0° T (stats) StatsModels
m cOXTuApI T (graphics) Matplotlib
R OXTuApI ggplot? Seaborn
Or [~ caret scikit-learn

HE  BERIC - KIBERN TREPythonTHES [EEA] 7 — 2894 T X &EMFE UEMHWGETAR] 1| ifTamt. 20214)

KMEDHEEICIZTEELH Y . IFITERICHINT HH D TIE AW
— RIFEINHLWVWAWNWAA-TA, PythonldBEHD TEBMT DL
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REPYTHONOD LEER

( U ow"
R: 4 <CERS, EREAZ W
Python : StatsModels7a: &% AN EH V)

i O[] ow”
Python : scikit-learn?'& - 5 x {EF] |
R:caretih &¥H BT EL &£ - & EMNLE ?
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REPYTHONOD LEER

U0 »MUBN
R #ACT—2Z2WLHDNEE
Python : 7’87 7 2 > 7o HDOEAL L

E>H%H C¥Java L YEAPI LWL
7877 1> 7¥i0%FE — R F Python 1 F OK<

N3
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PYTHON A P9

U 2 0
5477 UNEE
A pandas : RDOT—%XIKZ B
A NumPy : HOFEDBE
A scikit-learn : &t =E £ OK
A TensorFlow : 74 =72 —=2> 74 T&E%

84



v —JL | R&Python | Python AFS

| PYTHON A P9

Cne s .) %%ﬁc:&ﬁi%m@m!]

‘n

1. Anaconda ANACONDA
A PythonZ&fk + T[Jupyter Notebook] %> [Spyder]

A L7ty b
| IQUREF N |

2. Google Colab ( TColaboratory] )  Google
A Yxj Tl ECETTES
Aeé Y
A FIE(C

@
Ve
jupyter

[ _
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GOOGLE COLAB

GO gle google colab

o colab.google S
https://colab.google 3

Google Colab

Colab is a hosted Jupyter Notebook . at requires no setup to use and provides free access to
computing resources, including GPUs anc . PUs.

Go gle Blog Release Notes Notebooks Resources Open Colab New Notebook Sign Up

Google Colaboratory

Colab is a hosted Jupyter Notebook service that requires no setup to use

and provides free access to computing resources, including GPUs and
TPUs. Colab is especigll suited to machine learning, data science, and
<

education.

Open Colab New Notebo
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| R& Python

| Python AP9

CO Colab~&k> 2%

771 RBE KR BA Y14
Q Av >R + J—F + 7*XAk > 9
‘J ColabN& > % o= M X
Sr1 @E wm BA Sveqn w—| = 27T
Q aAvv Rk +3—F + TEXL >§“r\“10)t9/v. C B Q\
= Bx ) t;zazzhb PIKFyFO—F
@ Colabn&k> 2% H o
e |Fileg 7w I TED!
<S> (=475 G(
O
ez Ge
o | e 5 k.
ZOftDY Y —2R >4
(1]
y . « Google Al Studio £ 7% £ A L. Google Ay hTOYT Y LET.
e AP X¥—ZERLET,
+ I3y

e Python D7 Ay 7 AR5 —h&FERATDH. curl ZfEALTRESTAPI ZIFOHE L E T,

Gemini DEELGEEEZER TS

e TEANEEBRERAICHAEDLELN S, Gemini OYILFE—FILHA%ERAT,
o YILFE—FJL Live APl DFH (TEIFZIED),

» Gemini Zf#H L THKRZ

EENDOFPATL%Z

dEA%E BDIREHD).

kE i/ Gemini ETIICF V7 EATEE Y, Gemini EFNIRVILFE—YILZ=
BEDOHEIEDETY—LLXIC

WMTEET,
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| GOOGLE COLAB

Google

rtype a URL

il L 3. 04
Gmail Images 34 @
5o0gle apps

N
FileC %72 <. Folder

J

YouTub Gemini Map

S B & W7y T LT=WLWD Ty
Search Calendar New : Z_ 75\ l;D 7 \\/ 70

& 0 K

Phot Meet Translate
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GOOGLE COLAB

L Drive Q  Ssearchin Drive
\\ -
+  New My Drive ~
» B My Drive \
g ¢ - Name 4 3 New folder ~C then F
»[CO Computers
B HamEy w2 File upload ~C then U HEERFE 55
2. Shared with me
(1 Folder upload ~C then |
© Recent
Y¢ Starred B Google Docs }[ fOIderSET“J jl:l_ '{
Google Sheets »
Google Slides »
3 Google Vids
B Google Forms »
More >
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GOOGLE COLAB

L Drive Q  Searchin Drive
: A [ BN >
+ New My Drive > #RIEHRF EE -~
@ Home v Ask Gemini
My Drive
42 J = Explore these files i=*  Ask about this folder =
» [0 Computers
2, Shared with me | Type ~ ‘ ‘ People ~ ‘ ‘ Modified ~ ‘ ‘ Source ~ )
© Recent
Name 1
Y% Starred
@ hands-on
() Spam
M Trash | =usE
¢ Storage

AN
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GOOGLE COLAB

L Drive

Python AF9

Q_  Search in Drive

-+ New

My Drive > fRIERT _EE

>

hands-on

4

@ Home
»[8] My Drive

» [0 Computers

(]
-

Shared with me

D

Recent

Starred

Spam

Trash

D e %0

Storage

712.1 MB of 2 TB used

Get more storage

v Ask Gemini

+

Explore these files

= Ask about this folder

-

Type ~ \H/ People ~ \H/ Modified - \H/ Source ~
\ AN AN AN

~

J

=t

List highs and lows of
each file

Name
E sample.csv
B ERipynb
B #iflipynb

ipynb <
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PYTHON A P9

0

In[1]:

m o pO. Kisng’ " print’ 31 E° Dg AnpEpR33
# BINER

print(3+2) # A i

print(3 - 2) # = > 6

print(3*2) # | 3'5

print(3/2) # ] 9

print(3** 2) # HE (NE) o

print(3**2)  # ANR=—R|FELLTHLW
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PYTHON A P9

In[2]:

m o pO. Kisng’ " print’ 31 E°

Dg [OAup€pN33X

# KAIRIE (Assignment )

a=1 #1 & a |[ZHRHN
A=2 #2 & A TR
b=a+A #a+A % b [T

print(b) #b TR

S 3
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PYTHON A P9

In[ 3]:

m o pO. Kisng’ " print’ 31 E°
# print() DEWNTT
print(  "hello!™ )
a=1,A=2
print(a, A)
print(ta=",a,",A=", A" ¥n --- and a+A =", atA

#" ¥n" THITEIEA
C YD THRI7HIEA

Dg AOup€p33X

hello!
12

a=1,A=2
> --- and a+tA =3
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In[ 4]

Python AFH

0 m 9] pO. Kisng’ " print’ 31 E° Dg Onp€p33x
# list() BA# L range() B
a=[1,?2, 3] # (1, 2, 3) % alZi&
print("a is", a) #alxl X b ais[1, 2, 3]
X = [15, " abC", 2] # jﬁgbi\-ﬁ-t‘: %gibi\é\i *LT W :E) J: LY X IS [15’ ! abC" 2]
print("x is", X) :
jl> Ais range(4, 7)
A =range(4, 7) # (4, 5, 6) % ALCHEH

print("A is", A)

A = list(A)
print("A is", A)

print(" atA is",a+ A)

# A lZrange object

HAZY X PMZZE R
#AITYU Xk

#"+" TYURMEEES (BLETIEARW)

Ais[4,5, 6]
atAis|[1, 2, 3,4,5, 6]
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PYTHON A P9

0 m 9] pO. Kisng’ " print’ 31 E° Dg Onp€p33x
In[ 5]: |# UXb~DF TV 7 kDEM

fr1 = "apple" # X F5
fr2 = ["orange”, "lemon"] # XFiaeBHRESTHY R
fr2 .insert(0, frl) # .insert(0, FR) SCEEICEN
print("inserted ->" fr2)
fr2 .append(frl) # .append ( E3%) IRRICERZEMN
print("appended  -3>", fr2) —

V

inserted ->['apple’, ‘'orange’, 'lemon’]
appended - > ['‘apple’, 'orange’, 'lemon’, ‘apple']
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0 m o pO. Kisng’ " print’ 31 E° D AupPpER3I3

In[6]: | # B/EFE(LLBUEEH)

bool list =[ 2>=0.5,2<1+1, "pen"=="apple", "pen"!="apple" ]

¢

[True, False, False, True]

print( bool list )

True / False 7 —J/L{E (bool#!)
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0

In[ 7]

m o pO. Kisng’ " print’ 31 E°

# A7 bOBIFESR

POET Os 2 AEbypme( &l12))
POET Os 2 &0 ket
POET Os2t ket O
POEI Os 2ttt ek 2}

POET 0524 00Ak 24

#type() THREZFRR XFF
OUDPAs AOf & & UX
UPAstet b #%ﬁE:
OUPAs et ot & # FHK
OUPAs 400Asy —IL

oy

Dg AOup€p33X

frl : <class 'str'>

fr2 : <class 'list'>

3 :<class'int>
3.3 :<class 'float'>

True: <class 'bool™>
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In[8]:

0] p,ﬂlx KTSD-)

print° 3|1 E° Dg AOup€p33X

['apple’, 'orange’, 'lemon’]
0, 2: apple lemon

# UXPOERYHEL
print(fr2)

print("  ¥n")
POET Osedzt f ket
POET As 2f ket ADH2

print("  ¥n")
PDOET Os2&01 i1 o O
DOEIT Os 20EA 0O

-1,

- 2: kiwi lemon

from O to 3: ['apple’, 'orange’, 'lemon’]
the 1st ...: orange

EOY I dzt + # EDP-IEYR D4

-2])

| ket
1t ket

# REN DA D

EOHIS@R G % €
FECHDID dakntd FolEEEESS
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ya ~

PYTHON A P9

U m o] pA. Ki sDg’ " print’ 31 E° Dg [OAXpENSI3X

In[ 9]: |# ¥« 2> 3+ (Dictionary )
# F—CEOXNTERIND

# D#&r—e k{B} : ZERATHIICF —, BIEZZR (Z 2 TIH4DDERZIEN)

Price= {"Short" : 2.45, "Tall ": 2.85, "Grand": 3.25,"Venti": 3.65 }
print("Price of Tall :", Price['Tall']) # - zEE L TSR
print("  ¥n")  #3T

print("keys= ". Price .keys ()) # F—D—F

print("values=", Price .values () ) # 1EO—%&

Price of Tall :2.85 J\/L

keys= dict keys sl A3ET OOAt A4A1 1 A+ K' OAT AR p6AT OEA+¢%
values= dict values ([2.45, 2.85, 3.25, 3.65])
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o cndédE}{ Learn - Practice - Build Community

PYTHON A P9

||ij| Welcome back, @jessie-T Let's get it
GameLE UL D !

https://www.codedex.ilhom Jump back in

A 1 1%

COURSE

Python

Next exercise: Pythagorean

View course

101
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PYTHON A P9

o ﬂndédex Learn -~ Practice

RECOMMENDED

Python
Learn the basics of programming with
beginner-friendly exercises.

HTML
Create your first website with HTML, the
building block of the web.

Build Community

DATA SCIENCE
Python
Intermediate Python
NumPy

SQL

Gen Al

Pandas

Machine Learning cLUB

WEB DEVELOPMENT
HTML

CSss

JavaScript

Intermediate JavaScript
React

Node.js cLuB

p5.js
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u d oR

# WRZA7 7Y
import sys #sys DTl

import

# BAMOTEE
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( Python
& import pandas as pd

import matplotlib.pyplot as plt

CSV e X DF = pd.read_csv (" sample.csv ")

S Gr ot display( DF.head(6))

A G G t print(type(DF))print( DF.shape)

GY M~ 1 Man t display( DF.describe ())

varA varB 20 L 1 1 id=DF[" varA"[**2 +DF[" varB"J*2< 1

ID I §  lightblue " DF["IDY ¥ ’lightblue

id TRUE +~  "darkblue" MU DF.loc [id==True," ID"]=" darkblue "

ID 4 DF["ID"]. value_counts ()

1 4 Gr ot display( DF.head(6))
plt.scatter  (DF[" varA"], DF[" varB"],

X e — c=DF[" ID"], alpha= 0.6, s= 70)
plt.show ()
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R
library(ggplot2)
DF <- read.table ("sample.csv",
sep =")", header =T)
head(DF)
str(DF)
summary(DF)

id < - DF$varA"2 + DF$varB"2 < 1

DF$ID <- "steelblue"

DF$ID[id==T] < - “darkblue”

table(DF$ID)
head(DF)

ggplot ()
+geom_point (aes( DF$varA,

DF$varB),color=DF$ID,
alpha=0.6, size=4)

Python

import pandas as pd

import matplotlib.pyplot as plt

DF = pd.read _csv (" sample.csv ")

display( DF.head(6))
print(type(DF))print(
display( DF.describe ())
id = DF[" varA"]*2 +
DF["varB"[**2< 1

DF.shape)

DF["ID"] =" steelblue

DF.loc [id==True, "
"darkblue "

DF["ID"]. value_counts ()
display( DF.head(6))

D" =

plt.scatter
DF[" varB"],c=DF["
alpha= 0.6 , s= 70)
plt.show ()

(DF[" varA™M,
ID"],
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