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Application of independence testing in a singing competition

Tingyu Qu

College of Mathematics and Information Science, Hebei University,
Baoding 071002, China

Jian Shi

College of Mathematics and Information Science, Hebei University,
Baoding 071002, China

Abstract

In this paper, we shall prove that in a Chinese female singing competition, whether a
Top 100 contestant could enter the Top 20 group is irrelevant to the region she is
from, through the test of independence.
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1. Introduction:

Traditionally, we tend to consider that the regions of the contestants would affect the
result of the competition significantly. Mostly because of the fact that Sichuan and
Hunan contestants are likely to get a higher ranking in this competition, like Chris Li,
or Jane Zhang etc.

Definition 1-1(Test of independence, [1]): A test of the independence of the
frequency data which are classified by two or more characters.

In this paper, we shall prove that the regions of the contestants would not affect
the result of Top 20 contestants list.

2. Main Result:

In this section, we shall prove that the regions of the contestants would not affect
the result of Top 20 contestants list, through the test of independence.

The null hypothesis (Hp) states that the regions contestants come from have no
effects on the Top20 (Non-Top20) list. While the alternative hypothesis (H1) states
that the regions contestants come from do affect the Top20 (Non-Top20) list. We will
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use the alpha level of .05 in this paper.

According to the information we could find from [2] and [3], we divide the Top 100
contestants into 23 groups by regions, including all the regions that contain
contestants in China or overseas. The data are recorded in the Table2-1 below.

Regio | Hun | Guang | Heilong | Jiang | Liao | Hubei | Xinji | Hena | Fuji Beijing | Chong | Sich

n an dong jiang su ning ang n an qing uan
Top20 3 2 1 2 1 0 0 0 0 1 0 3
Non-T 12 3 2 3 4 4 1 2 2 8 1 9
op20

Regio | Tian | Shanxi | Yunnan | Shan | Hebe | Shand | Anh | Zheji | Jian | HK/Ma Overs | Total

n jin ghai i ong ui ang gxi cao/Tai eas
wan
Top20 1 1 1 1 0 0 1 1 0 0 1 20
Non-T 8 2 3 2 1 3 0 3 1 1 5 80
op20

Table2-1 Regional data about Top100 contestants

And under the circumstances that the null hypothesis is true, we can obtain the

MLE of every parameters (' and  represent different proportions that different

p.; Pi

parameters hold). The results are recorded in the Table2-2 below.

Regio | Hun | Guang | Heilong | Jiang | Liao | Hubei | Xinji | Hena | Fujia Beijing Chong | Sich
n an dong jiang su ning ang n n qing uan
Top20 3 1 0.6 1 1 0.8 0.2 0.4 0.4 1.8 0.2 2.4
Non-T | 12 4 2.4 4 4 3.2 0.8 1.6 1.6 7.2 0.8 9.6
op20
~ 0.15 0.05 0.03 0.05 | 0.05 0.04 0.01 | 0.02 | 0.02 0.09 0.01 0.12
p.j
Regio | Tian | Shanxi | Yunnan | Shan | Hebe | Shand | Anh | Zheji | Jiang | HK/Maca | Overs A
n jin ghai i ong ui ang Xi o/Taiwan eas pi.
Top20 | 1.8 0.6 0.8 0.6 0.2 0.6 0.2 0.8 0.2 0.2 1.2 0.2
Non-T | 7.2 2.4 3.2 2.4 0.8 2.4 0.8 3.2 0.8 0.8 4.8 0.8
op20
A 0.09 0.03 0.04 0.03 | 0.01 0.03 0.01 | 0.04 | 0.01 0.01 0.06
P.;

Table2-2 The results of all the n p;;

Based on Table2-2, the test can be turned into a distribution fitting test. The test
statistic would be

2 2B (n.—n A.. 2
= oy =np) (2.1)

AN

i=l j=1 np,
i

Thus, based on the data from two tables above, we have
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7° =12.7433 (2.2)
According to the given alpha level (0.05), the critical region is
W={x"> y,05 (22)} = {x* >33.9244} (2.3)

Clearly we can see, 12.7433<33.9244. So the null hypothesis would be rejected,
leading to the fact that the regions of contestants would not affect the result of Top
20 contestants list.
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