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import matplotlib.pyplot as plt

import numpy as np
import pandas as pd
t LUESDDSA TS YN 3FEDHEE]

Data=pd. read_csv(

Data

“D:2022_%4¥R#f st /StatData/StatData02_2. csv”,
skiprows=1, # 1{T7E &#MRIL3

names=['mid (x)', "final (y)']) # A5 L& (EEMN/FELLY)
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plt. figure(figsize=(5,5))
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plt.ylabel ( Final-exam’)

Text (0, 0.5, 'Final-exam’)
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55 1

P ROKES (6,4 NTFIAIE
plt. scatter (Data[ mid (x)'1],Data[ final (y)'1,c="blue")
plt. xlabel (' Mid-exam’)
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In [4]:

BARNRHRTEDTE

# AAHE (1)

t HETEIRATESLSIZHEEICLRIEDITTEL

size=len(Datal' mid (x)'1)
Mid_mean=np. mean(Data[ mid (x)'1) # 2
Mid_var=np. var Data[ mid (x)']) # 2
Mid_std=np. std (Data[ mid (x)'1]) # 2
print(size, Mid_mean, Mid_var, Mid std)

# f 204X

E mid (x) OFHE
mid (x) D78
mid (x) DFRERFE

10 51.2 55.36 7.4404300950953095

In [6]: # EX#HEHE 2

# Z‘d’)):'C*%IFﬁ'G%ZDJ:5'%&51‘%(:%%%’)(#'(
Final_mean=np. mean (Data[ final (y)'1) # %
Final_var=np. var Data[ final (y)']) i Z%
Final_std=np. std(Data[ final (y)'1) t &=
print (Final_mean, Final_var, Final_std)

zb<

2 mid (x) OFHIE
mid (x) D5ER
mid (x) DFFERFE

67.0 83.2 9.121403400793104

In [6]: # EX#KFE Q) HoEREHEBERE
MF_cov=Data[ mid (x) 1.cov(Datal final (y)']1, ddof=0)
MF_corr=Data[ mid (x)'].corr (Data[ final (y)'])

print (MF_cov, MF_corr)

# ddof=0 ZE&E¥ ., T 74/l ~F ddof=1 (FfR%

32.0 0.4715093122829988

In [7]: # EXHHAEDFTE LD

print (
[ FEi9fE, Mid_mean, Final_mean],
[ /&%, Mid_var, Final_var],
[#ZE#{EE", Mid_std, Final_std],
[ #4580, MF_covl,
[' }8R81%%% , MF_corr],
4R, sizel

)

[ F#fE', 51.2, 67.0] [ 8K,
[ 35 “ﬁ*ﬂl', 32.0] [ +ERAfR%E,

55.36, 83.2] ['#E#({RE", 7.4404300950953095, 9.121403400793104]
0.4715093122829988] [ #4 X', 10]



In [8]: # EEKICRUVMIERTEBET S L
StatSummary=pd. DataFrame ([
[ Fi9{E, np. round(Mid_mean, 2), np.round(Final_mean, 2)]
[' 488, np.round(Mid_var, 2), np.round(Final_var,2)]
[ ZE{FZE", np.round Mid_std, 2), np.round(Final_std, 2)],
[ &£58C, np.round (MF_cov, 2)]
[ tBES{%%L, np. round MF_corr, 2)]
[ T—42%, size]
D
StatSummary=StatSummary. rename (columns={0:" #kst="1)
StatSummary=StatSummary. rename (columns={1:" Mid-exam'})
StatSummary=StatSummary. rename (columns={2:" Final-exam'})

StatSummary
Out[8]:

#5t&2 Mid-exam Final-exam
0 B 51.20 67.00
1 oal:1 55.36 83.20
2 BERE 7.44 9.12
3 HOEE 32.00 NaN
4 #RBAGREK 0.47 NaN
5 F—# 10.00 NaN

RE(CLU TR Z <

In [9]: # 1Z#E{ L TERRZER <
NX= (Data['mid (x)' 1-Mid_mean)/Mid_std # Z& mid (x) DIE#1L

In [10]: NY=(Data[ final (y)']-Final_mean)/Final_std #f Z& Final (y) MDi&#1t
Data[’ x_normalized ]=NX
Data[’ y_normalized ]=NY

Data
Out[10]:

mid (x) final (y) x_normalized y_normalized
0 50 68 -0.161281 0.109632
1 58 83 0.913926 1.754116
2 52 74 0.107521 0.767426
3 52 80 0.107521 1.425219
4 43 63 -1.102087 -0.438529
5 47 55 -0.564483 -1.315587
6 52 60 0.107521 -0.767426
7 69 67 2.392335 0.000000
8 47 65 -0.564483 -0.219265

9 42 55 -1.236488 -1.315587



In [11]:

Out[11]:

In[1:

plt. figure(figsize=(5,5)) # ROXK=x (6,4 BT+ E
plt. scatter (Data[’ x_normalized ],Data[ y_normalized ], c="red )
plt. xlabel (' normalized mid-exam')

plt.ylabel ( normalized final-exam')

plt.hlines(0,-3,3) # B yv=0 & -3x<8 THE®
plt.vlines(0,-3,3) # ER =0 # -Xy<B TRE

<matplotlib.collections.LineCollection at 0x2147d2de370>
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