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Compare two proportions
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ABO Blood Types And The COVID-19

Clinical Infectious Diseases
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2019 (COVID-19) Susceptibility

Jiao Zhao,'” Yan Yang,>® Hanping Huang,* Dong Li,"* Dongfeng Gu,' Xiangfeng Lu,’
Zheng Zhang,? Lei Liu,? Ting Liu,® Yukun Liu,® Yunjiao He,' Bin Sun,' Meilan Wei,'
Guangyu Yang,”® Xinghuan Wang,®” Li Zhang,*® Xiaoyang Zhou,*” Mingzhao Xing,"*
and Peng George Wang'"

'School of Medicine, The Southern University of Science and Technology, Shenzhen,

2/10



Type A blood in normal people and COVID-19 patients
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Strategy 1: Use One-sample Hypothesis Testing 77

Two choices: Two anwsers:
e Hy: m =0.38 e z=-75
Hi: m #0.38 p=6.4x10"14
e Hy: m =0.32 e =44
Hy: m #0.32 p=11x10"°
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Strategy 2: Figure Out The Sampling Distribution of The Difference

e Let the random variable P; represnt the proportion of blood type A in a sample

(n1 = 3694) drawn from normal people.
e Let the random variable Py represnt the proportion of blood type A in a sample

(ng = 1775) drawn from COVID-19 patients.
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Sampling Distribution of The Difference of The Sample Proportion
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e D =P; — Py and d = p; — po are the point estimator/estimate of §

p1(1—p1) N p2(1 — p2)
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e 95% Cl: (p1 —p2) £ 1.96\/

6/10



Type A blood in normal people and COVID-19 patients
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Two-sample Hypothesis Testing For Proportion

Hy: 6=m —m =0 if Hy
Hi:6=m—7m#0 were true D~N (o, i+i (1 — )
(=) ma(l— ) ny N
DNN Ty — T2,
ni n2

1. What we observe is: d = p1 — ps
2. What is the probability of observing d or more extreme?

(p1 — p2) — (M1 — m2) p1— P2

\/(%4-”%)#(1—@ \/<nll+n%>7r(1—7r)

What is the best estimate for 77?
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Two-sample Hypothesis Testing For Proportion

Sample size: bigger is always better:

a+b nip1 + ngpe

| Normal COVID-19 B e
A a b
Non-A c d The test statistic:
Total ‘ nq 12 D1 — P2
2y =

1 1
\/(n_1 + n—Q)p(l —p)
The test statistic:

1188 + 670 0.32 - 0.38

= =034, 2= =—44
3694 + 1775 \/(ﬁ + 125) % 0.34 x 0.66

p
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Example: Two-sample Hypothesis Testing For Proportion

Myopia: Researchers suspect that myopia, or nearsightedness, is becoming more
common over time. A study from the year 2000 showed 139 cases of myopia in 420
randomly selected people. A separate study from 2015 showed 228 cases in 600
randomly selected people. Perform a hypothesis testing to see if the researchers’

suspicion is true or not.

Sample statistics: n; = 420, p; = % = 0.33, ny = 600, py = 600 = 0.38
. 139 + 228
Pooled estimate for 7: p = 120 1600 — 0.36
P1 — D2 0.33 —0.38

The test statistics: z = =
1 1
\/<—n11 + —n12> p(1—p) \/(420 600) x 0.36 x 0.64
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