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Estimation

Population parameters Sample
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ABO Blood Type Distribution
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ABO Blood Type Distribution In COVID-19 Patients

The ABO blood group distribution in 1,775 COVID-19 patients from Wuhan

Jinyintan Hospital:

Total A B AB O

Number 1, 775 670 469 178 458

Proportion 1 0.38 0.26 0.1 0.26
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ABO Blood Type Distribution

• Question 1: what is the proportion of blood type AB in the COVID-19 patients ?

󰃀 Estimations from the random sample: point (0.1) and interval (95% CI:

0.083− 0.117).

• Question 2: ask questions by incorporating the previous knowledge.

From “ABO blood types distribution in

Han Chinese” by Deren Peng in 1992.

Data from Hubei:

Total A B AB O

1 0.32 0.25 0.09 0.34 0.1
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Blood Type AB In COVID-19 Patients

• Question 2: is the proportion of blood type AB in the COVID-19 patients

different from 0.09?

󰃀 If the proportion of blood type AB in the COVID-19 patients were 0.09, the

probability of observing the proportion of blood type AB in 1, 775 COVID-19

patients is 0.1 would be ... ?

• Using binomial probability (n = 1775, p = 0.09):

P (X = 178) =

󰀕
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0.091780.911597 = 0.01

• Using the sampling distribution of the proportion:

Z =
p− π
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µP = 0.09, σP = 0.008
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Correct Answers In Multiple-Choice Questions

A hypothetical sample (n = 374):

A (74, 0.198), B (142, 0.380), C (102, 0.273), D (56, 0.150)
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Option B As The Correct Answer

• Question 1: what is the proportion of MCQs with B as the correct answer ?

󰃀 Estimations from the random sample: point (0.380) and interval (95% CI:

0.331− 0.429).

• Question 2: ask questions by incorporating the previous knowledge.

From senior students and more experi-

enced examinees: “If you do not know

which one is the correct answer, choose

B!” – P (B is the correct answer) >

0.25.
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Option B As The Correct Answer

• Question 2: is the proportion of MCQs with B as the correct answer higher than

0.25?

󰃀 If the proportion of MCQs with B as the correct answer were less or equal to 0.25,

the probability of observing 38% of 374 MCQs whose correct answer is B would

be ... ?

• Using the sampling distribution of the proportion:

Z =
p− π

󰁴
π(1−π)

n

󰃍
0.38− 0.25
󰁴

0.25×0.75
374

= 5.8

5.8σP1.64σP

µP = 0.25, σP = 0.022
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Measuring Body Temperature
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Human Body Temperature

In 1868: the German physician Carl Reinhold August Wunderlich concluded that the

average body temperature of normal people was 37.0 ◦C (1 million readings from

around 25, 000 people).

• How is the body temperature measured?

- In the rectum (rectal temperature)

- In the mouth (oral temperature)

- Under the arm (axillary temperature)

- In the ear (tympanic temperature)

- On the skin of the forehead over the temporal artery

• In 1992, Mackowiak et al. JAMA (36.8 ◦C).
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Human Body Temperature

• Question 1: what is the mean body temperature of normal people ?

󰃀 Estimations from a random sample: point and interval.

• Question 2: is the mean body temperature of normal people really 37 ◦C ?

󰃀 If the mean body temperature of normal people were 37 ◦C, then we would expect

to see ... with a probability of ...
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Human Body Temperature

• Mackowiak et al. JAMA

268: 1578 - 80.

- A random sample with 700

temperature readings.

- Mean: 36.8 ◦C.

- Standard deviation: 0.4 ◦C.

How to assess: If the mean body temperature of normal people were 37 ◦C (µ), the

probability of observing 700 temperature readings with a mean of 36.8 ◦C (x̄) or more

extreme is ?
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Human Body Temperature
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Probability vs. Statistics

Probability

Population Sample

Statistics
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