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Structured Data @) Unstructured Data

Can be displayed
in rows, col and
relational databases

Cannot be displayed
inrows, columns and
relational databases

Images, audio, video,
word processing files,
e-mails, spreadsheets

Numbers, dates
and strings

Estimated 20% of 80% Estimated 80% of
enterprise data (Gartner) Y enterprise data (Gartner)

Requires less storage Requires more storage

Easier to manage More difficult to
and protect with manage and protect
legacy solutions with legacy solutions
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Data Engineering
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Analytic Data Store (ADS)

Immutable Data Stores (IDS)

Extract, Load, & Transform : Visualization & Reporting

Analytic Base Table (ABT)

Modeling
& Scoring

EH:
https://www.elderresearch.com/solutions/services/analy
tics-delivery/data-engineering/

Data Science
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CllolE| g8t

ATZEQ0] 7|2 E7st 8IG|0|E| Infrastructure
H1H|0|E] A2y EAX 2| 7|& (Hadoop, Spark)
EH[QIX|Al ZAAIARY C|O|E{R{2| Pipeline
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1. Excel : HIO|Ef AfO[A

2.R:SA B8 Z22Y A0 I X E 28 HIo[H Al2tst SO RE0| FEHES 7t 1 US
3. Python (THO| W) : T2 24 0. ROl H|oH B{R 7| &1 CHEZC| Cl0|E M2|7t ege.

*IDLE (O}O|E) : Python® 7|& X3 ofCIH.
* Jupyter (iPython) : Python OC|Ef. Notebook HEHE ZAHSHAH REE EHE. 023 20 K&,
* Pycharm (ItO| &) : Python OICIE. 7t&2HE / Django 59| 7|s€ MasHX|EH Y& 7|50 R 2.
* Sublime Text 3 : Python OIC|E. Linux / OS X/ WindowsOlA 25F AtS
“Anaconda : Python T{Z|X| 2t2|Xte| il vz E, 2to|E2{2| FItE & & s
)

4. SQL : Ho|E{H|o| A9 XtZ Ma|g = d2fY 0], (Ex. Oracle, MySQL

IOIE st 20 0IA AtE R = 4=

[Python Library]
Pandas : CIO|Ef X2|/&M. R1t RAISHA EIO| S WE 0| 2/t HIOIE Y XIEY
. Matplotlib (S =2t 8 ‘Jefm/A|Zf5t. MATLABY T2 7|51t RAte
. Numpy (&mol) : AL EA/HE S

1.
2
3
4. Scipy (Mpolmol)
5
6.

. TensorFlow : 4124
Pytorch (I}O|EX]) :
=
7. Scikit-learn (MO[Z121) : A2\,
8. Keras: t132 2t Hlg{d. 2E £A0|H, TensorFlow
* Django (&) : Pythong & AE{/@Z A A ¢ majQ)

* Flask : Python? Ot0|3 2 2| 3. Djangoo H|dH 7
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Python ‘ Jupyter ‘ Python Libraries

Google Colab

https://colab.research.google.com/
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drive.mount

Google EEI0|EE OI2E35I2{H 0| M2 Aldli5}

ML.

» B sample_data

° from google.colab import drive
content/drive')

=




(o from google.colab import drive
drive.mount('/content/drive', force_remount=True)

Go to this URL in a browser: https://accounts.google.com/o/oauth2/auth?client id=947318989803-

Enter your authorization code:
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Untitled0.ipynb

[13] cd "study data"

/content/drive/My Drive/study data
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Markdown Preview

**bold text** bold text
*italicized text* OF italicized text italicized text
“Monospace™ Monospace
~~strikethrough~~ strikethrough
[A link](https://www.google.com) A link

![An image] (https://www.google.com/images/rss.png)
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9 @ Xl https://orangedatamining.com/

orange

Data Mining
Fruitful and Fun

Open source machine learning and data
visualization.

Build data analysis workflows visually, with a
large, diverse toolbox.

Download Orange

=1
=9

Windows

Download the latest version for Windows

Download Orange 3.29.3 % 1—:'/_‘"

Standalone installer (default)

Orange3-3.29.3-Miniconda-x86_64.exe (64 bit)
Can be used without administrative priviledges.

macOS
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CSV File

File Datasets SQL Table
Import

i

Data Table  Paint Data Data Info

File

Data
Sampler

srzi=="0 WA

JU e

Source
O File:  iristab - i@ Reload
URL: (-]
s =]
Iris flower dataset =2 7
Classical dataset with 150 instances of Iris setosa, Iris virginica and Iris versicolor.
150 instance(s)
4 feature(s) (no missing values)
Classification; categorical class with 3 values (no missing values)
0 meta attribute(s)
Columns (Double click to edit)
Name Type Role Values
1 sepal length numeric feature
2 sepal width numeric feature
3 petal length numeric feature
4 petal width numeric feature
:
Reset Apply
Browse documentation datasets

2B |Bwso




Qe #E UH(ZEF)

o

Favorites < = v % = = o|xlatzlgl e Q
@ Recents

2 Applicati... Name Date Modified v Size

B Google &+ B BA0E_0IZE F2_B% s 20204 128 32 10:51
@© Downloads E: A0S _0|ZIE XY _HE.xlIs 20204 122 3¥ 10:51
iCloud /\_] EH

— 1
& iCloud Dri...

[3 Documents

[=] Desktop

Locations

1 heback’s...

Tags
All readable files (*basket *.bsk *....

Media

J7 Music

S New Folder Options Cancel

Source

O File:  ZEAolE_o| =g Z|2_IF xis 0 =. @' Reload
URL: (]

Info

1460 instance(s)
27 feature(s) (no missing values)
Data has no target variable.

0 meta attribute(s)

(@)
0 tﬂ 740 target 2 =
Columns (Double click to edit)

Name Type Nale Val is

~
<

2 Lto| 0 numeric feature

3 AHg categorical feature = 044

4 Az categorical feature Z&,0/& 02

5 & categorical feature TE, HEAL AA RCHE, BHAL

6 MIZ categorical feature S8, 7|EH ObAIE), A DL 8L o| 8t oIAL 2|
7 2M categorical 4 ~ 0477 71kE od0d oA}

=]
Reset =

Browse documentation datasets

?2B ‘Eoueo




CN2 Rule Calibrated

(BLTSTEIE Induction Learner

Random Gradient
Forest Boosting

Network  Gradient D...

-

ColEi2t 2as H&

kNN

Tree s SVM

i
25
X

)
O]
0
Llnea( LOgIStlF Naive AdaBa0t
Regression  Regression Bayes
’ ",?
Neural Stochastic

Stacking Save Model

Random Forest

52‘15

Random Forest

SVM

=

Neural Network




Data \ Data
1

\
|
l Visualize

&
&7
‘ \f’ .!f
' Model Ay
| s/ / Testand Score
X cf /
s/
¢¢s Evaluate g/
~ | }V
v x L |
vienm /e ’\:;
o) x/me / |
3
Testand ..o o Confusion ROC /
Score Matrix Analysis /
/Ij
5 Calibration
Lift Curve Plot
Neural Network
v ised
22 | Unsupervise

® ® Test and Score
Q|
— O Cross validation Model v | AUC cA F1 Precision Recall
Number of foids: (EEED SVM 0772 0.827 0.824 0.821  0.827
Random Forest ~ 0.780 0.861 0.834 0.841  0.861
@ stratified Neural Network  0.808 0.866 0.858 0.854  0.866

Random sampling

Repeat trainftest: 10

®

Training set size: 66 %

Stratified Model Comparison by AUC

Leave one out SVM Random Forest Neural Network

Test on train data SVM 0.450 0.088

Test on test data
Random Forest 0.550 0.071

Target Class
Neural Network 0.912 0.929

(Average over classes) (]

Model Comparison

Area under ROC curve

Negligible difference:
Table shows probabilities that the score for the model in the row is higher than that of the model in the
column.Small numbers show the probability that the difference is negligible.

2 B | 410 [ 1460
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Traditional programming

Input —

[Computation] — » Results
Program ——»

Machine learning

Input ——

Desired _| Computatlon — » Program
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https://www.2e.co.kr/news/articleView.html?idxno=205168
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import pandas as pd

import matplotlib.pyplot as plt

df = pd.read_csv(2019_03_Daegu_Sunshine_Cloudiness.csv’, encoding =
“cp949”)
plt.scatter(df[ ‘B T2 (1/10) ], df[ &A L= AlZK(hr)’])
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import pandas as pd

df=pd.read_csv(€2019_03_Daegu_Sunshine_Cloudiness.csv’, encoding=“cp949”)
print(“L|0{Z& &&AlIs:>, df[ ‘BT T2E(1/10)°].corr(df[ “BfA LZ= AlZt(hr)’ ],
method="“pearson®))

print(“AL|{Zt AL, df[ ‘BF H22(1/10)° 1. corr(df[ ‘& Y=
AlZH(hr)’ ], method=“spearman®))

print(“ZE dEtAL :», df[ ‘B M2 (1/10)° ].corr(df[ ‘A LYXE AIZH(hr)’ ],
method="“kendall”))

A A0t
- goj& A -0.7876136446325478

o 23j0)ut AAAG -0.8190716614835573
o G ABAG -0.6543493722829523
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import pandas as pd

import matplotlib.pyplot as plt

import numpy as np

from sklearn.linear_model import LinearRegression

df = pd.read_csv(2019_03_Daegu_Sunshine_Cloudiness.csv’, encoding = “cp949”)

np.array(df[ ‘G T22F(1/10)°]).reshape(-1, 1)
np.array(df[ ‘& Lx A|ZH(hr)?’ 1) .reshape(-1, 1)

model = LinearRegression().fit(x, y)
print(“7|27| :”, model.coef , “AM :”, model.intercept )
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« 71€7]: [[-0837377931]
« 23 [11.58804862]




import pandas as pd

import matplotlib.pyplot as plt

import numpy as np

from sklearn.linear_model import LinearRegression

df = pd.read_csv(€2019 03 Daegu_Sunshine_Cloudiness.csv’, encoding = “cp949”)

x
[}

np.array(df[ ‘"®a M22F(1/10)°]).reshape(-1, 1)
np.array (df[ “&AH L=X A|lZt(hr)?’]).reshape(-1, 1)

<
1]

model = LinearRegression().fit(x, y)

cloudy = 3

bo = model.intercept_[0]

bl = model.coef_[0][0]

print( ‘" MR2F :°, cloudy, “LX A[ZF :?, bO + bl * cloudy)

print (‘G MR2F :’, cloudy, “YUX A|Zt :’, model.predict([[cloudy]]))
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import pandas as pd
from sklearn.linear_model import LinearRegression
from sklearn.metrics import mean_squared_error

from sklearn.metrics import r2_score

df = pd.read_csv(2019_03_Daegu_Sunshine_Cloudiness.csv’, encoding =
“cp949”)

X = np.array(df[ ‘“Gd M22F(1/10)° ]).reshape(-1, 1)
y = np.array(df[ ‘&A Y= A|Zt(hr)’]).reshape(-1, 1)

model = LinearRegression().fit(x, y)

print (“GZX[Z2Xt:”’, mean_squared_error(y, model.predict(x)))

print (“Z&AI%:”, r2_score(y, model.predict(x)))
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import pandas as pd

import matplotlib.pyplot as plt

from sklearn.linear model import LinearRegression
import numpy as np

#3lHEs ZES 7| 2I§ HlolH

dfl = pd.read csv('2019_03 Daegu_Sunshine Cloudiness.csv', encoding
X = np.array(dfl['d7 T2 (1/10)']).reshape(-1, 1)

y = np.array(dfi[ ' &4 2= AlZt(hr)']).reshape(-1, 1)

#EHAEE ojolH

df2 = pd.read csv('2019 05_Daegu Sunshine Cloudiness.csv', encoding

X_test = np.array(df2['%+# 22 (1/10)']).reshape(-1, 1)

y _test = np.array(df2[ &4 X AlZt(hr)']).reshape(-1, 1)

model = LinearRegression().fit(x, y) #37=EN 22

plt.scatter(model.predict(x), model.predict(x)-y)

plt.scatter(model.predict(x_test), model.predict(x_test)-y_ test,
c='orange', marker='s')

#EIAE& Co|Efo] 7|ES =Y HE

plt.hlines(y=0, xmin=2, xmax=13, color='red')

'cp949"')

'cp949')

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.linear_model import LinearRegression
from sklearn.model_selection import KFold

from sklearn.model selection import cross_val_score

dfl = pd.read_csv('2019_03_Daegu_Sunshine_Cloudiness.csv', encoding = "cp949")
x = np.array(dfl['@7 M2 (1/10)']).reshape(-1, 1)
9 y = np.array(dfl[ &4 LZ AlZt(hr)']).reshape(-1, 1)

W N oUW N

11 df2 = pd.read_csv('2019_05 Daegu_ Sunshine Cloudiness.csv', encoding = "cp949")
12 x_test = np.array(df2['¥7# M2 (1/10)']).reshape(-1, 1)
13 y_test = np.array(df2[ &7 2X AlZf(hr)']).reshape(-1, 1)

15 model = LinearRegression().fit(x, y)

17 plt.scatter(model.predict(x), model.predict(x)-y)
18 plt.scatter(model.predict(x_test), model.predict(x_test)-y_test,

19 c='orange', marker='s')

20 plt.hlines(y=0, xmin=2, xmax=13, color='red')

2.5

22 print ("H#MZ A :", mean_squared_error(y, model.predict(x)))

23 print ("Z8A+ :", r2_score(y, model.predict(x)))

24

25 print ("HAEE HO|E0| CHgt HHRZ2A :", mean_squared_error(y_test,

26 model.predict(x_test)))
27 print ("HAEE HO|E{0f Chgt ZHA 4 :", r2_score(y_test, model.predict(x_test)))
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ol¢} 22 EFANS nigo g Fold dlolHE Hug 83l ¢ £2 2dS
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cross-validation)©]C}.
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.linear model import LinearRegression
from sklearn.model_selection import KFold

from sklearn.model selection import cross_val score

dfl = pd.read csv('2019 03 Daegu Sunshine Cloudiness.csv', encoding = "cp949")
df2 = pd.read csv('2019 05 Daegu_Sunshine Cloudiness.csv', encoding = "cp949")
df = pd.concat([dfl, df2])

#print (df)

model = LinearRegression()

X = np.array(df[ &7 ™22 (1/10)']).reshape(-1, 1)
y = np.array(df['&4 €Z AlZt(hr)']).reshape(-1, 1)

score = cross_val score(model, x, y, scoring="r2", cv=2)

cvl = KFold(2, shuffle=True)

score2 = cross_val_ score(model, x, y, scoring="r2", cv=cvl)

print("&=A 1Y 2&0 ZE ZEAS :", score, " ZHAL TWF :", score.mean())
print("&=A |EH 2&0| M2 ZEAS :", score2, " ZAFHL HF :", score2.mean())
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