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

=W N

lpga.info()

[ <class 'pandas.core.frame.DataFrame'>
0 to 156

RangeIndex: 157 entries,
Data columns (total 9 columns):

golfer 157
drive 157
fairway 157
green 157
putting 157
sand_no 157
sand_save 157
money 157
play no 157

dtypes: float64(6),
memory usage: 11.

inplace=True : &9l

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

1+ KB

object
float64
float64
float64
float64
float64
float64
int64
int64

int64(2), object(1l)

lpga.columns=[ 'golfer', 'drive’', 'fairway', 'green', 'putting', 'sand no', 'sand save', 'money', 'play no']

1 lpga[ 'Name' ]=1lpga[ 'golfer'].str.split(',',n=1, expand=True)[0]

https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true
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2019.10. 12.
2 lpga.set index( 'Name',inplace=True)

3 lpga.head(3)

I golfer
Name
61.2 27.44

Ahn Ahn, ShiHyun  249.4 64.6
Alfredsson, o3 g 627 682

Alfredsson
Helen

Ammarranane

[2712 w4 M (67H) Ames)]

| 2] R () SR A (+)

H|0{9J|0| OtaHE- S 20| B (+)

lpga ds=lpga.iloc[:,1:7]
lpga_ds.head(3)

https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true

sand_save money play no

drive fairway green putting sand_no

29.36
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drive fairway green putting sand_no sand_save

Name
Ahn 249.4 64.6 61.2 27.44 110 345
Alfredsson 253.8 62.7 68.2 29.36 0.66 38.8
Ammaccapane 246.3 70.2 64.6 30.20 0.74 40.5
[AzEA]
ATl W 5

1  1lpga_cor=lpga_ds.corr()
2 lpga cor
I drive fairway green putting sand_no sand_save
drive 1.000000 -0.420938 0.491466 -0.187990  -0.13521M -0.054246
fairway  -0.420938 1000000 0.309193 0.169564 -0.272891 0.100932
green 0.491466  0.309193 1.000000 0.018413 -0.568446 0.016672
putting -0.187990 0.169564 0.018413 1.000000 0.168191 -0.180729
sand_no -0.135211  -0.272891 -0.568446 0.168191 1.000000 0.064363

sand_save -0.054246 0.100932 0.016672 -0.180729 0.064363 1.000000

1 lpga_cor.style.background gradient(cmap='coolwarm').set precision(3)

3
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drive fairway green putting sand_no sand_save

drive 1 -0.421 0.491 -0.188 -0.135 -0.0542
fairway -0.421 1 0.309 0.17 -0.273 0.101
green 0.491 0309 1 0.0184 -0.568 0.0167
putting -0.188 0.17 0.0184 1 0.168  -0.181
sand_no -0.135 -0.273 -0568 0.168 | 0.0644

sand_save -0.0542 0.101 0.0167 -0.181 0.0644 1

import seaborn as sns

import numpy as np

import matplotlib.pyplot as plt

f, ax = plt.subplots(figsize=(10,6))

sns.heatmap(lpga cor, mask=np.zeros like(lpga cor, dtype=np.bool),cmap=sns.diverging palette(220, 10, as_cmap=True),

A U W N

square=True, ax=ax)

[» <matplotlib.axes._subplots.AxesSubplot at 0x7feafbba0080>
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mask = np.zeros_ like(lpga cor)

mask[np.triu indices_ from(mask)] = True

=W N

plt.title('Correlation matrix')

> Text(0.5, 1.0, 'Correlation matrix')

Corralation matrix

drive -
0.30
fairway
-0.15
green
-0.00
putting -
--0.15
sand_no -
-0.30
sand_save -
e
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import seaborn as sns
2 sns.pairplot(lpga_ds,kind="reg")

https://colab.research.google.com/drive/| GK2LOFRVUwiDPmmySNIum99XWYsTLiMn#printMode=true
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sns.heatmap(lpga _cor, cmap='Spectral r', mask=mask, square=True, vmin=-.4, vmax=.4)
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<seaborn.axisgrid.PairGrid at 0x7feafc7e0eb8>
280 - 1 1 1 1 1
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sand no
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drive fairway green

1 import numpy as np

2 from scipy import linalg as LA

3 R=np.array(lpga cor) # convert data frame into np array
4 evals,evecs = LA.eig(R) #calculate eigen values & vectors

https://colab.research.google.com/drive/| GK2LOFRVUwiDPmmySNIum99XWYsTLiMn#printMode=true
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5 print(evals, '\n eigen vectors',6evecs)

[> [1.87795135+0.3 0.15370758+0.3j 1.53519219+0.3 0.43463014+0.

0.83616231+0.5 1.16235643+0.7]

eigen vectors [[ 0.39975916 -0.57669906 0.5793062 -0.2121922  0.32099987 -0.15475365]
[ 0.19523174 -0.42096839 -0.70654334 -0.52026017 -0.00979766 0.12124377]

[ 0.66578713 0.64891553 -0.07056682 -0.20821986 0.2775736 -0.10126124]

[-0.14477905 -0.11316769 -0.35862226 0.37376702 0.58261661 -0.59873055]

[-0.5812382  0.23363429 0.16982566 -0.65343314 0.38792043 -0.03576712]

[-0.0024199 =-0.04147932 -0.05263538 0.27252827 0.57436191 0.76898625]]

# Standardizing the features
from sklearn.preprocessing import StandardScaler
lpga_s=StandardScaler().fit transform(lpga_ds)

=W N

print(type(lpga_s),lpga_s.shape)

[ <class 'numpy.ndarray'> (157, 6)

from sklearn.decomposition import PCA
pca=PCA(n_components=4) #80% rule pca=PCA(0.8)
lpga pca=pca.fit transform(lpga s) #PC variables
lpga _pca[:3]

=S w N

[> array([[ 0.45181825, 1.31677005, -0.60221069, 0.97600909],
[-2.01474762, 0.58154419, 0.3075384 , -0.09412126]7,
[-0.96582636, -0.96322842, 0.27668786, -0.341618881]1)

1 pca.explained variance ratio  #explained ratio

[> array([0.31299189, 0.25586536, 0.19372607, 0.13936039])

1 sum(pca.explained variance ratio ) #cumulative of expalined ratio

https://colab.research.google.com/drive/1GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true 8/17
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[> 0.9019437133221455

1 lpga_loading=pd.DataFrame(pca.components .T,columns=['I2(-)"', '&Et+)"', 7[&2|(-)', 'PCa'])

lpga loading.set index(lpga cor.index, inplace=True)
lpga_loading

g o (-)  HEh+) 7IREI(-) pC4
drive -0.399759 0.579306 0.154754 -0.321000

fairway -0.195232 -0.706543 -0.121244  0.009798

green -0.665787 -0.070567 0.101261 -0.277574

putting 0.144779 -0.358622 0.598731 -0.582617
sand_no 0.581238 0.169826 0.035767 -0.387920

sand_save 0.002420 -0.052635 -0.768986 -0.574362

FHUZ H 0|5 B0, 20 0|52 & QHA = phSACHL 2™ M2 BHS0] LEE 12|7| #H

1 lpga_pca df=pd.DataFrame(lpga pca,columns=[ 'I2(-)"', "HEf(+)"', '@I7|1&2(-)", 'PCa'])
2 lpga_pca df.set_index(lpga_ds.index,inplace=True)

3 lpga pca plt=lpga pca_df.reset index()

4 lpga_pca plt.head(3)

[

https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true

#loading values
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Name o2 (-) EEH(+) S71R2[(-) PC4
1 import plotly.express as px
2 fig = px.scatter(lpga pca plt,x="I2(-)",y="=El(+)",text="Name")
3 fig.update_ traces(textposition='top center')
4 fig.update layout(
5 height=800,
6 title text='GDP and Life Expectancy (Americas, 2007)'
7 )
8 fig.show()
S
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GDP and Life Expectancy (Americas, 2007)
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-2 0 2 4 6

oe(-)

ZEFRL : Lincicome, Davis, Gutafson

It2 53 : Creamer, Ochoa
[FHE 835171

AHO|E+F 4= At &7

1 lpga pca all=pd.concat([lpga,lpga pca df],axis=1)
2 lpga_pca_all.info()
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<class
Index:
Data columns
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1 lpga _pca_all.sort values(by='IL2(-)').head(5)

G

golfer

Name
Creamer,

Creamer
Paula
Ochoa Ochoa,
Lorena
Choi Choi, Na
Yeon
Tseng
Tsen '
g Yani
Yoo Yoo, Sun
Young

HL

OF 24 4

I}

=
2

'pandas.core.frame.DataFrame'>
157 entries, Ahn to Yoo
(total 13 columns):

drive fairway green

246.3

269.3

2574

266.1

254.3

73.6

66.4

68.5

62.3

67.2

70.5

71.6

68.5

68.3

66.6

putting

28.38

28.31

28.43

28.51

28.44

MDA_PCA.ipynb - Colaboratory

sand_no sand_save
0.58 471 20727
0.94 50.0 40635
0.74 455 14808
0.79 37.3 20613
0.62 34.0 8106

1 lpga pca_all.sort values(by='%El(+)', ascending=False).head(5)

https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true

money play_ no

88

68

74

85

85

2 (-)

-2.848630

-2.598664

-2.281733

-2.235302

-2.181009

HEL(+)

-1.049189

1.580993

0.441918

1.815389

0.400680

21712
=)

-1.354845

-1.038730

-0.903611

0.195912

0.0920M

0.161

-1.663¢

-0.350¢

-0.219¢

0.953¢
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) . ) = H g7z
golfer drive fairway green putting sand no sand_save money play_no o2 (-) HEL(+) (-)
Name

Davies Di\;frsé 2528 502  57.0 2719 1.21 453 2130 53 1829193 3.490813 -1493059 0.26
.. Lincicome,

Lincicome “"LE 2685 541 608 28.88 1.27 303 2211 52 0.819893 3478670 1188690 -0.55

Gustafson,

Gustafson coptie 2688 503 638 28.02 110 388 10595 61 -0.547059 2.886654 -0.174833 -0.5C
McKay MMCE;{. 246.9 52.2 551 2756 1.09 375 1228 66 1988533 2723089 -0.753762 1.0
Park Gprzrc'; 2581 581 556 27.90 113 409 1409 39 1407866 2577784 -0.796979 0.28:

3|HEM

1 import statsmodels.api as sm

2 y=lpga pca_all[ 'money']

3  X=sm.add constant(lpga pca all[['Lt2(-)"', '&El(+)"', '?I7I&2[(-)", 'PCd ' 1])
4 model=sm.OLS(y, X).fit()

5 model.summary ()

[
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/usr/local/lib/python3.6/dist-packages/numpy/core/fromnumeric.py:2389: FutureWarning:
Method .ptp is deprecated and will be removed in a future version. Use numpy.ptp instead.

OLS Regression Results

Dep. Variable: money R-squared: 0.469
Model: oLS Adj. R-squared: 0.455
Method: Least Squares F-statistic: 33.61
Date: Sun, 06 Oct 2019 Prob (F-statistic): 4.48e-20
Time: 05:17:48 Log-Likelihood: -1524.4
No. Observations: 157 AIC: 3059.
Df Residuals: 152 BIC: 3074.
Df Model: 4

Covariance Type: nonrobust
coef std err t P>|t| [0.025 0.975]
const 4863.8854 323.265 15.046 0.000 4225.213 5502.557
oh2(-) -2233.2254 235.894 -9.467 0.000 -2699.279 -1767.172
FEK+) 959.8501 260.902 3.679 0.000 444.388 1475.312
217132|(-) -1672.3524 299.839 -5.577 0.000 -2264.743 -1079.962
PC4  -142.2827 353519 -0.402 0.688 -840.728 556.163
Omnibus:  110.976 Durbin-Watson: 2.044
Prob(Omnibus): 0.000 Jarque-Bera (JB): 1071.075
Skew: 2.458 Prob(JB): 2.62e-233
Kurtosis: 14.814 Cond. No. 1.50

Warnings:

ra1 ~. [ 1 P . .o oo . 1 e

1 model.predict(X) #prediction

https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true
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Name

Ahn
Alfredsson
Ammaccapane
Bader

Bae

Baena
Bastel
Blasberg
Blomgvist
Bowie Young
Bunch
Burks
Burton
Castrale
Cavalleri
Cho

Choi

Choi

Chung
Coutu
Creamer
Dahllof
D'Alessio
Daly-Donofrio
Davies
Delasin
Diaz
Doolan
Downey
Duncan

Rankin
Rawson
Redman
Retamoza
Rosales
Scranton
Sergas
Sharp
Simon
Sjodin

5987.
9420.
5682.
3292.
5714.
2518.
-1459.
5258.
7537.
6359.
3334.
1448.
2585.
5830.
575.
5713.
5471.
11944.
4049.
4405.
12461.
1254.
3698.
5997.
6588.
3498.
9681.
6732.
4706.
5841.

6314.
3780.
5788.
-10564.
2452.
570.
6204.
3766.
-978.
5406.
https://colab research.google.com/drive/1 GK2LOFRVUwiDPmmySNIum99XW YsTLiMn#printMode=true

014409
545325
125306
898744
380064
100105
552360
894983
203928
088301
498265
824775
141196
030396
288911
997976
372751
731384
754463
027497
299013
731170
483253
638959
214515
933314
631112
763959
752449
006831

692846
287538
735850
135702
688549
463774
875633
724257
421633
433788
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