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Biostatistics

Introduction

Some Basie Concepts: Statistics, Biostatistics, Variable, Quantitative

Variables, Qualitative Variables, Random Variable, Discrete Random
Variable vs Continuous Random Variable, Population, Sample.

. Measures of Central Tendenecv: the mean. the median, the mode

I1. Measures of dispersion: the range, the variance, standard deviation
(SD), coefficient of variation (CV).

Probability
Some basic probability concepts

Elementary properties of probability
Factorials: permutations, combinations
The union of two conjoint sets

The union of two disjoints sets

" Venn diagram

Marginal probabilities, Joint probabilities, Additive Law, Multiplicative
Law, Independent events, Conditional probability, Bayes' Theorem.

Probability Distributions
The probability distribution of discrete variables

" Cumulative probability distribution

The Binomial distribution
Bernoulli Trials

The Poisson distribution

The Normal Distribution
Approximately Normally Distributed Data
Continuous Probability Distribution

The t Distribution: Student's ¢ tests
Student's t test for a single small sample
Student's t test for independent samples

Student's t test for Paired samples



-

Contingency Table and Degrees of Freedom

The Chi-Square Distribution: The Chi-Square tests
Test of goodness of fit

Test of Independence

Test of Homogeneity

Hvpothesis Testing

Nine Steps of Hvpothesis testing: Data, Assumptions, Hypothesis (the
null and the alternative hypothesis), Test Statistic (normal Z, Normal t,

-Chi-Square Test), Distribution of the test statistic, Decision Rule
" (acceptance region, and rejection region)

Tvpes of errors in hyvpothesis testing (Alpha error, Beta error), Power
of the test (1-Beta), Level of significance (Alpha), P- value

Testing the difference between two population means

Sampling from normally distributed populations, population
variances known (M=0, G=1)

Sampling from normallv distributed populations, population
variances unknown

Sampling from a population that is not normallv distributed (Central
Limit Theorem)

Correlation analvsis: correlation definition, correlation coefficients

‘(Pearson correlation coetticient, Spearman correlation coetficient)

Regression Analysis: regression definition, regression coetticients,
regression model, linear regression, the best fit regression line, R-Square,
Dependent variable and independent variable.
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) TaBLE 1.4.1
Ages (ln Years) of Patients Admitted to a Chronic Disease Hospital
During a Certain Month
Number Age Number Age Number Age Number Age

1 10 26 48 51 63 76 53

2 22 27 39 52 53 b 33 .

3 24 28 6 53 88 - 18 3

4 42 29 72 54 48 79 85

5 37 30 14 55 52 80 g

6 77 31 36 56 87 81 51

7 g9 32 69 57 71 82 60

8 85 - 33 40 58 51 83 58

9 28 34 61 59 52 24 9
10 63 35 12 60 33 85 14
11 9 36 21 61 46 86 74
12 10 37 54 62 33 87 24
13 7 38 53 63 85 88 87
14 51 39 58 64 22 89 7
15 2 40 32 65 5 90 g1
16 1 41 27 66 87 91 30
17 52 42 33 67 28 92 76
18 7 43 1 68 2 93 7
19 48 44 25 69 85 94 é 6
20 54 45 22 70 61 95 27
21 32 46 6 71 16 96 18
22 29 47 81 72 42 97 17
23 2 48 11 73 69 98 53
24 15 49 56 74 7 99 70
25 46 50 5 75 10 100 49
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_ TABLE 14.2

An Ordered Array of the Ages of Patients
Admitted to a Chronic Disease Hospital

During a Certain Month
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14
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22
24
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25
27
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32
32
33
33
33
33
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39
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42
42
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48
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33
54
54
56
58
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61
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63
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69
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76
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Table 3-1, Calculating the Age Variance for Five Individuals

Mean Deviation Deviation

Case Age Age from the from the Age
Number (years) (years) Mean Mean Squared Squared

1 17 20 ~3 9 289

2 18 20 -2 4 324

3 18 20 -2 4 324

4 21 20 + 1 1 441

5 - 26 20 +6 36 676

Total 100 o 0 54 2054
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