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Abstract

With the development of information technology, Python has been widely used in the teaching of
statistics courses. Traditional teaching methods often fail to intuitively help students understand
abstract statistical concepts, while Python’s visualization tools can enhance students’ understand-
ing of key concepts such as data statistics, probability distributions, and parameter estimation
through graphical representation. This paper explores the application of Python data visualization
in statistics education, analyzes its advantages in deepening students’ understanding of key concepts,
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problem analysis, and programming skills, and demonstrates its application scenarios through spe-
cific teaching cases. The research indicates that Python data visualization can significantly im-
prove students’ learning outcomes and contribute to the reform of statistics education.
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Matplotlib: Matplotlib /& Python " I EIFE 2 —, ReMELfl &M —4EE%, Wk, IR
B, BT R B, AMESEL RS, S T EARREEE T K

Seaborn: Seaborn ;LT Matplotlib HIm= gL rTHIAGEE, $EHL T B INSE AN 5 F I R 224 Dhse, o
HIGE GG ot WO Bl FELE. 2 mESE.

Plotly: Plotly & —/MHaIEKE, o4 s BAMEIE, &M T R KIS EEE 1 2%

Pandas: Pandas ANM& Python HH i A AL A0S 2, it 7 —Sefj s n M4 Th e, RefE 5B
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Figure 1. Visualization result of Case 1
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import matplotlib.pyplot as plt

import pandas as pd

df =pd.read csv('data/tablel.csv')

a. HRFEHE

Ak B H A

df = df.sort_values(by=""1#f', ascending=False)
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p = 100*df]"+ #5'].cumsum()/df] #5'].sum()

dif' &t B ' =p

2

fig, ax = plt.subplots(figsize = (10,7))

ax.bar(dfT"¥# = A", df"H#8"], color="steelblue")

ax.set_ylabel(" \#}',size=12); ax.set xlabel(J#i & &' ,size=12)

plt.xticks(range(5),df[i#% &= & '] rotation=30)

ax2 = ax.twinx()

ax2.plot(dfV# & '], p, color="C1", marker="D", ms=7)

ax2.set_ylabel(' R 1T H 77 (%), size=12)

for a,b in zip(dfT "W = E'],dfT R 1HE 2 ')

plt.text(a,b+1,'%.0f%b,ha='center’,va="bottom',color="black’,fontsize=12)

plt.title("HH 5 Hb X 3 = R A IH R IE, size=15);plt.show()

b. GHE

pl=plt.pie(df'PH '], labels=df[ il & £, autopct="%1.2%%")

plt.title(" PG b DX 5 B2 D ' size=13)

c. FFIFHE

df.plot(kind="bar',stacked=False,width=0.8)

plt.xlabel("Ji#i = &' ,size=12); plt.ylabel(' \ %' size=12)

plt.xticks(range(8),df[' 3 tH 13 H '], rotation=30)

plt.title('(a) F 5126 K", fontsize=13,color="black")

plt.tight layout(); plt.show()
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Figure 2. Parameter estimation simulation of sample mean and standard deviation
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MR Xof AN [F) il ) OB AR B B T S80S HSHE LL L. FIR%W'S python bR = I ASEAD)
—ANEIEDN 20, FRAEZEDY 100 HYIEAS I3 o = YRR R B BBl RE AN B020 350 9 [N = 10,000,
n=10], [N=10,000,n=20], [N=100,000,n=100]. &7k 5552 = DA IIREA I EARFEA bR
HEFERIAZ B LIRS L, Ul AR A A BSOS BoRs Sl 45 SR K 20

L B0 B S R simul_fun, BB EE —F 4 DSE: 0 (BRI RREA KD,
N (HEERI R E), loc (FlIFEHYIEAS AT BIME,  BRIMEDN 0)H1 scale (FIFE R IEZS AT OFRIEER, BRIMEN
1. BRBOREMEAMAFIZR: BT IMEN loc, IR#EZEN scale BIIEAS /AR HEAT N AR I (E 51 R A HR
HEZEF .

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

def simul_fun(n,N,loc=0,scale=1):

x,v=[L1l
for i in range(N):
d = np.random.normal(loc=loc,scale=scale,size=n)
x.append(np.mean(d))
v.append(np.std(d))
return X, v

B B LKA plot dis, HIAE df: 45 €1 DataFrame £(##; ax: 221 axes X %; xlabel:
IR x BlFR2E44 . o df $s 10 B 5 B R A% 3 BRI 1E axes X R FIRE title.

def plot_dis(df, ax, xlabel):

df.plot(bins=20, kind="hist', density=True, ax=ax, legend=False)
df.plot(kind='density', linewidth=2, ax=ax, legend=False)
ax.set_xlabel(xlabel); ax.set_title(xlabel + B4l 53 7"

B0 B

locl, scalel =20, 100

nl, N1 =10, 10000; n2, N2 =20, 10000; n3, N3 = 50, 100000

x1, vl =simul_fun(nl,N1,locl,scalel)

x2, v2 = simul_fun(n2,N2,loc1,scalel)

x3, v3 = simul_fun(n3,N3,locl,scalel)

plt.subplots(1, 2, figsize=(8, 3.5)); ax1 = plt.subplot(121)

pd.DataFrame(x1).plot(kind='density',linewidth=2,ax=ax1)

pd.DataFrame(x2).plot(kind='density',linewidth=2,ax=ax1)
pd.DataFrame(x3).plot(kind='density',linewidth=2,ax=ax1)

axl.legend(['n="tstr(n1)+',N="+str(N 1), n="tstr(n2)+',N="+str(N2), n="+str(n3)+',N="+str(N3)])

axl.set_xlabel("FEAL(ERERL"); ax1.set_xlim(-70, 100)

ax2 = plt.subplot(122)

pd.DataFrame(v1).plot(kind='density',linewidth=2,ax=ax2)

pd.DataFrame(v2).plot(kind='density',linewidth=2,ax=ax2)
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pd.DataFrame(v3).plot(kind='density',linewidth=2 ,ax=ax2)

ax2.legend(['n="tstr(n1)+',N="+str(N1),'n="tstr(n2)+', N="+str(N2),'n="+str(n3)+',N="+str(N3)])

ax2.set_xlabel("FEAAREZBHIL"); ax2.set_x1im(40, 160)

plt.tight layout(); plt.show()
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Figure 3. Probability density plot of the chi-square distribution with different degrees of freedom
E 3 TRIBEHRETRA S HRMEREE

g 0 WMEREBOTHE R AR EREL MAE x TR E MR BN A, df N
R AR B . S ENTE x R E BN df R TT AT L .
from scipy.special import gamma
def chi2_fun(x, df):
up = x**(df/2-1) * np.exp(-x/2)
down = gamma(df/2) * 2**(df/2)
return up/down
% 0. matlibplot WA EIE, e L EIXIE[0, 40], XFIXTAIEEZELI5r 200 A5, 43l
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SRS AEANF R R R 77 0 A O % B8, FH] matplotlib. pyplot #E4T AT #LAL .

import matplotlib.pyplot as plt

n=200; x =np.linspace(0,40,n)

plt.figure(figsize=(8,6))

plt.plot(x, chi2_fun(x,5)); plt.plot(x, chi2_fun(x,8)); plt.plot(x, chi2_fun(x,15)); plt.plot(x, chi2_fun(x,20))

plt.title(" H B df IR 75 70 A1 (= L 1)

plt.legend(["df=5","df=8","df=15","df=20"]); plt.show()
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