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Abstract

In the teaching process of mathematical statistics course, R software is used to realize visualiza-
tion teaching and help students to establish statistical thinking. Taking the teaching content of
maximum likelihood estimation as an example, this paper uses R software to draw the image of
the log-likelihood function, and visualization teaching examples of the consistency and asymptotic
normality of likelihood estimation, so as to intuitively explain the meaning of likelihood function
and understand the statistical properties of maximum likelihood estimation. The results show
that visualization teaching can help students to grasp the theoretical methods of mathematical
statistics more deeply and quickly, and improve their learning efficiency.
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Figure 1. Graphs of the likelihood function and the log-likelihood function
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Figure 2. Maximum likelihood estimation results of 0-1 distribution parameters
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Figure 3. Relative frequency histogram of maximum likelihood estimates for 0-1 distribution parameters
& 3. 0-1 D SHHHER RGBS E
n=20 n=50
[
< =
o0
B =
juna] — \°
= =
B K o
< T T T T T T 1 e f T T 1
2.8 3.0 32 34 3.6 38 4.0 34 3.6 3.8 4.0
O IR AR T O S AN BLSAAT T
n=100 n=200
< (=
- o
N e
&2 =9
S T
W o o=
%v = =
~ wv
(=) - (=]
3.65 370 375 380 385 390 395 4.00 3.85 3.90 395 4.00
O BRI T BN IR KAUIA AT
Figure 4. Frequency histogram of maximum likelihood estimation for uniformly distributed parameters
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