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import pandas as pd
df=pd.read csv('http://wolfpack.hnu.ac.kr/Stat Notes/example data/lpga2008.csv')

df.columns=[ 'golfer', 'drive', 'fairway', 'green', 'putting', 'sand no', 'sand save', 'money', 'play no']
df.info()

S w N

[» <class 'pandas.core.frame.DataFrame'>
RangeIndex: 157 entries, 0 to 156
Data columns (total 9 columns):

golfer 157 non-null object
drive 157 non-null float64
fairway 157 non-null floaté64
green 157 non-null floaté64
putting 157 non-null floaté64
sand no 157 non-null floaté64
sand_save 157 non-null floaté64
money 157 non-null inté64

play no 157 non-null inté64

dtypes: float64(6), int64(2), object(1l)
memory usage: 11.1+ KB
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1 df[ 'Name' ]=df[ 'golfer'].str.split(',',n=1, expand=True)[0]
2 df.set_index('Name',inplace=True)
3  df.head(3)
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golfer drive fairway green putting sand_no sand_save money play_no

Name
Ahn Ahn, ShiHyun  249.4 64.6 612 27.44 110 345 6063 50
Alfredsson A'fredjzloe”r; 253.8 627 682 29.36 0.66 38.8 19343 74

Ammarcanane

1 df[ 'rank' ]=df[ 'money'].rank(method="'min',ascending=False)
2 df[ 'group']=[ 'up' if x<=40 else 'dn' for x in df['rank']]
3 df.head(3)

B golfer drive fairway green putting sand_no sand_save money play no rank group
Name
Ahn Ahn, Shi Hyun 2494 64.6 61.2 27.44 1.10 345 6063 50 49.0 dn
Alfredsson A'fredjinr; 253.8 627 682 29.36 0.66 388 19343 74 50 up
Ammarranane

Aozt SEM ESH AB
DA SUSHH M3 THEEA, 0|2 MO|H O[RHEHEEA AlA|

1 import rpy2
2 $load_ext rpy2.ipython
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[ The rpy2.ipython extension is already loaded. To reload it, use:
$reload ext rpy2.ipython

1 3R

2 lpga<-read.csv('http://wolfpack.hnu.ac.kr/Stat Notes/example data/lpga2008.csv',fileEncoding="utf-8")

3 1lpga$id=2TE[rank(-lpgasia)<=40]<-"24"

4 1lpgasdE2IE[rank(-1lpgasia)>40]<-"5}"'

5 head(1lpga)

S = "7 H|AZ| mojlol_orxtg Jgl MEE "e mHEs
1 Ahn, Shi Hyun 249.4 64.6 61.2 27.44
2 Alfredsson, Helen 253.8 62.7 68.2 29.36
3 Ammaccapane, Dina 246.3 70.2 64.6 30.20
4 Bader, Beth 249.1 64.1 61.2 29.78
5 Bae, Kyeong 244.0 62.4 60.7 28.38
6 Baena, Marisa 254.2 64.7 60.9 29.21

ME 3|+ ME MolE A3 &7t 2REs A308

1 1.10 34.5 6063 50 St
2 0.66 38.8 19343 74 2
3 0.74 40.5 1873 50 St
4 1.12 41.1 1212 65 Els
5 1.02 43.9 2555 65 5t
6 1.27 33.3 2282 52 Els

1 23R

2 #install.packages( 'heplots')

3 library(heplots)

4 boxM(1lpgal[,2:7],lpgasH21E)

S

Box's M-test for Homogeneity of Covariance Matrices

data: 1lpga[, 2:7]
Chi-Sqg (approx.) = 59.804, df = 21, p-value = 1.367e-05

on

=4 7PY0| BEESEX| gJ0t OfR HEEME MESNOHE=EF HIE0| =3

—
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off J2X| Lot 7| 9I5104 MY HEEME MASIRAC,

v Scatter plot(ZH'dti <) by Group

1 dfo=df.iloc[:,[1,2,3,4,5,6,7,10]] #EEHLl XChH0E sybset
2 df0.head(3)

I drive fairway green putting sand_no sand_save money group
Name

Ahn 249.4 64.6 61.2 27.44 110 34.5 6063 dn

Alfredsson 253.8 62.7 68.2 29.36 0.66 38.8 19343 up

Ammaccapane 246.3 70.2 64.6 30.20 0.74 40.5 1873 dn

1 import seaborn as sns
2 sns.pairplot(df0, hue='group')
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<seaborn.axisgrid.PairGrid at 0x7£f560682b898>
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~ Fisher Qurdratic Discriminant analysis [Z|A 2X} EHE 2 M]

QDA() ==0i 2lafi MY EEEA A7t MY EICt
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1 import numpy as np

2 from sklearn.discriminant analysis import QuadraticDiscriminantAnalysis as QDA
3 X=df0.iloc[:,1:7].values

4 y=df0.iloc[:,7].values

5  gda=QDA()

6 X lda=qgda.fit(X, y)

ASI=
ot A%EE

1 gda.predict proba(X)[0:3] #Estimate probability

[> array([[5.71105788e-01, 4.28894212e-01],
[7.43414964e-45, 1.00000000e+001],
[9.99975694e-01, 2.43062683e-05]])

b

# M= Ahn, Shi Hyun : DN(ZIfH & HA LtE) Mt £ &t = 57.1%, UPHTH £ 218 42.9%
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HrZl0]| 2|§t ZE A= |da.predict(X)oll MEEO AZ

FYEEYC H|O|E{ =Y : EHEO|ZZ k= np.array YA 2 ML A0 HIO[H =Yoo= HEkstn 2 QA= P H|0|E{2] fRIHA[M4 O|F]S 7IMRUS.

1 y_pred=pd.DataFrame(gda.predict (X)) #Predict class labels for samples in X.
2 y_pred.columns=[ 'group qgda']

3 y_pred.set_index(df0.index, inplace=True)

4 y_pred.head(3)

3
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group_gda

Name
Ahn dn
Alfredsson up
Ammaccapane dn

v [ACIOIE|+ZEFTH §xI7| - Y27 axt=

df gda=pd.concat([df0,y pred],axis=1)

df gda[ 'DA_result']=df gda.group+'-'+df gda.group gda
gda_table=pd.crosstab(df gda.group,df gda.group gda)
gda table

=W N

T group _gda dn up

group
dn 109 8
up 0 40

1 qgda table.apply(lambda r: r/r.sum(), axis=1) #J=EF

MDA_DA_Fisher_Ipga.ipynb - Colaboratory

B group_qgda dn up
group
dn 0.931624 0.068376
up 0.000000 1.000000
O My tEAE HEF - dnlH 2T 93.2%, upTH E2F 100%= 2teist
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o MA mhHis
v MZE2 M4 T s
1 new=pd.DataFrame([260,70,65,28,1.5,40]).T
new_X=new.values

print ('FHXHEE",gda.predict proba(new X), ' FYTHHECH  gda.predict(new X))

o> FEEUEE [[1. 0.]] FHEEHL ['dn']

H|7121=260, HIORU0|=70%, ..., MEAIO|E1=40% 91 ML dn(AH2 519]) M43 BHE(dnoll 43 B2 712] 100%2)

~ Fisher Linear Discriminant (£f11.8)

8 27

el
EH

HH  dn HEF 100%0|Lt up B HER HIE2 75%= {2

1 import numpy as np

2 from sklearn.discriminant analysis import LinearDiscriminantAnalysis as LDA
3 X=df0.iloc[:,1:7].values

4 y=df0.iloc[:,7].values

5 gda=LDA()

6 X gda=lda.fit(X, y)

7 y_pred2=pd.DataFrame(lda.predict (X)) #Predict class labels for samples in X.
8 y_pred2.columns=[ 'group_ lda']

9 y_pred2.set index(df0.index,inplace=True)

10 df lda=pd.concat([df0,y pred2],axis=1)

11 df lda[ 'DA_result']=df lda.group+'-'+df lda.group lda
12 lda_table=pd.crosstab(df lda.group,df lda.group lda)
13
14 lda_table.apply(lambda r: r/r.sum(), axis=1) #JER

»

https://colab.research.google.com/drive/ WbZnOQE6GbcqOKBvO2Ba609yuC6pS3oE#printMode=true 9/16



2019. 10. 12.

MDA_DA_Fisher_Ipga.ipynb - Colaboratory
group_lda dn

up
group

dn 1.000 0.000

up 0.225 0.775

1 import seaborn as sns
2 sns.pairplot(df _gda, hue='DA result')
[
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drive fairway green putting sand_no
v ErEa (W, EEURL) by ErE D}
1 df gda.groupby([ 'DA result']).mean()
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L drive fairway green putting sand_no sand_save money
DA_result
dn-dn 244454128 67.5000  61.715596 29533211  1.003119 36.840367 2093.137615
dn-up 248.812500 68.1875 63.562500 28.352500 0.951250  39.925000 6299.625000
up-up 252.440000 67.6675 66.102500 28.440000 0.887250 40.592500 12127.025000
v FY2 88 EEnn 2|

1 # Standardizing the features

2 from sklearn.preprocessing import StandardScaler

3 df s=StandardScaler().fit transform(df gda.iloc[:,0:6])

4 # PCA

5 from sklearn.decomposition import PCA

6 pca=PCA(0.8) #80% rule pca=PCA(0.8)

7 df pca=pca.fit transform(df s) #PC variables

df loading=pd.DataFrame(pca.components .T) #loading values
2 df_loading

I 0 1 2 3
0 -0.399759 0579306  0.154754 -0.321000
1 -0.195232 -0.706543 -0.121244 0.009798
2 -0.665787 -0.070567  0.101261 -0.277574
3 0144779 -0.358622 0598731 -0.582617
4 0581238 0169826 0.035767 -0.387920
5 0002420 -0.052635 -0.768986 -0.574362

1 df pca=pd.DataFrame(df pca,columns=[ 'ParOn(-)', 'Power(+)', 'RiskManage(-)','PC4'])
https://colab.research.google.com/drive/1WbZnOQE6GbcqOKBvO2Ba609yuC6pS3oE#printMode=true 13/16
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df pca.set index(df gda.index,inplace=True)

pca_df=pd.concat([df gda,df pca],axis=1)

pca_df.info()

[» <class 'pandas.core.frame.DataFrame'>
Index: 157 entries, Ahn to Yoo
Data columns (total 14 columns):

drive 157
fairway 157
green 157
putting 157
sand no 157
sand_save 157
money 157
group 157
group_gda 157
DA result 157
ParOn(-) 157
Power (+) 157
RiskManage(-) 157

PC4 157
dtypes: float64(10),

non-null floaté64
non-null floaté64
non-null floaté64
non-null floaté64
non-null float64
non-null floaté64
non-null inté64
non-null object
non-null object
non-null object
non-null floaté64
non-null floaté64
non-null float64
non-null floaté64
int64 (1), object(3)

memory usage: 23.4+ KB

pca_dfO=pca_df.iloc[:,[9,10,11,12,13]]

import seaborn as sns

sns.pairplot(pca_df0, hue='DA result')
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