
Descriptive Biostatistics 
-The best way to work with data is to 
summarize and organize them

-Numbers that have not been 
summarized and organized are called 
raw data (Raw data is the data collected)

-Organize data is data organized either 
in ascending, descending or in a 
grouped data.

The mean

-takes each & every score into account

-Uniqueness: For a given set of data 
there is one and only one mean.

-Simplicity: The mean is easy to 
calculate.

-Sensitive to extreme values

-the most stable index of central tendency 
and thus yields the most reliable estimate of 
the central tendency of the population.

(How to solve the problem of sensitivity to extreme 
values? Use the median)

-In a symmetric distribution 
(normal), the mode, the median, and 
the mean have the same value

-For the variables that are positively 
skewed (right), the mean is higher 
than the mode or the median. For 
negatively skewed (left) variables, 
the mean is lower

B)Quantiles 
Measures of non-central location used to 
summarize a set of data


Note:

-The first point/observation: lower limit 

-The last point/observation: upper limit 

Examples on quantiles: 

1.Measures of Location 
-It is a property of the data that they 
tend to be clustered about a center 
point.

A)Measures of central tendency (i.e., 
central location) help find the 
approximate center of the dataset, 
they include the mean, the median, 
and the mode. In a perfect world, they 
would be the same.

-mean (generally not part of the data set) 

-median (may be part of the data set)

-mode (always part of the data set)

Symmetric (Right and left sides are 
mirror images)

Left tail looks like right tail

Mean = Median = Mode

1.Quartiles split a set of ordered data into 4 
equal parts. (3 quartiles)

-Q1 is the First Quartile (25% of the 
observations are smaller than Q1 and 75% 
of the observations are larger)

-Q2 is the Second Quartile (50% of the 
observations are smaller than Q2 and 50% 
of the observations are larger. Same as the 
Median. It is also the 50th percentile)

-Q3 is the Third Quartile (75% of the 
observations are smaller than Q3 and 25% 
of the observations are larger)

2.Median 

-is the middle value of the ordered data 
(half of the observations are larger and 
half are smaller & It is also the 50th 
percentile)

-To get the median, we must first 
rearrange the data into an ordered array 
(in ascending or descending order). 
(Always, order the data from the lowest value 
to the highest value) (Don’t forget to arrange)

-If n is odd, the median is the middle 
observation of the ordered array. If n is even, 
it is midway between the two central 
observations (Sum the two central then divide by 2)

-the median is unique for a given set of 
data. 

-Unlike the mean, the median is not 
affected by extreme values

Right skewed (positively skewed)

Long right tail

Mean > Median

x̅   sample mean (M) 
s   sample standard deviation

s²  sample variance

2.Deciles divide the distribution into 10 
equal portions (tenths) (9 deciles)

μ   population mean 
σ   population standard deviation

σ²  population variance

3.Quintiles divide the population into 5 
equal portions (4 quintiles)

1.Mean (average)

-sample mean (arithmetic mean) is the 
sum of all observations (Σxi) divided by 
the number of observations (n)


-population mean


N = population size  

3.Mode 
-is the value of the data that occurs with 
the greatest frequency

-It may not exist, or it may have one 
value or two values (bi-modal) or more 
(so the mode may not be unique)

-Unstable index: values of modes tend to 
fluctuate from one sample to another drawn 
from the same population

-The mode is different from the mean and 
the median in that those measures always 
exist and are always unique.

Left skewed (negatively skewed)

Long left tail

Mean < Median 

4.Percentiles divide the sample into 100 
equal portions (99 percentiles)


20th percentile = 2nd decile(D2) = 1st quintile(Qn1)

50th percentile = median = Q2(1st Quartile) = 5th decile(D5)

80th percentile = 8th decile(D8) = 4th quintile(Qn4)


-The point, whether it’s a quartile, decile, or percentile, 
takes the value of one of the observations or it has a 
value halfway between two adjacent observations.

Mode: Peak(s)

Median: Equal areas point


Mean: Balancing point

Descriptive Statistics



2.Measures of Dispersion 
-It refers to how spread out the scores are

-how similar or different participants are from one 
another on the variable. It is either homogeneous 
or heterogeneous sample.

2.Standard Deviation 

-Measures a kind of average deviation about the mean 


But this equation will give you a zero, 

So this is the equation & formula for s


(The doctor will not ask us to calculate the standard deviation, just 
understand where the equation came from)

-The smaller the standard deviation, the better is the 
mean as the summary of a typical score.

5.Interquartile Range (IQR) 
-is the score at the 75th percentile or 3rd quartile (Q3) 
minus the score at the 25th percentile or first quartile (Q1)

-the most used to define outliers.

-is not sensitive to extreme values


How to find Q1 & Q3?

You find the median (Q2) & then divide the sample to 2 
samples based on the median, then find the median for 
the 2 new samples, your answer equals Q1 & Q3 (the 1st 
half gives you Q1 & the 2nd half gives you Q3)

(Check the video (48:30) if you didn’t understand)


    IQR = Q3 - Q1

-basically IQR is the range of the central 50% of the 
observations in the distribution.

-Problem: The Interquartile range does not take into 
account the variability of the total data (only the central 
50%). We are “throwing out” half of the data

Examples on measures of dispersion:

1.Range 

-the simplest measure of variability

-is the difference between the highest score and 
the lowest score in the distribution

    Range = Largest value - Smallest value

 


-provides a quick summary of a distribution’s 
variability.

-provides useful information about a distribution 
when there are extreme values.

-The range has two values, it is highly unstable

-Pros: Easy to calculate 

-Cons: Value of range is only determined by two 
values, The interpretation of the range is difficult, 
& it is influenced by extreme values at either end

3.Variance 
-is the standard deviation squared

-we’ll use it in t test

4.Coefficient of Variation (CV) 
-It indicates the variation/variability/dispersion among 
the sample members

                                     %


-is in terms of a percent

-it links the the s & x
̅
-helps you compare different samples together

-Is it a good thing or a bad thing to have a big CV & Is it good or 
bad to have a small CV? (Important) 
CV = 200% there’s a huge variability which is bad 

CV = 50% there’s less variability which is good 

CV = 100% indicates that the sample mean is equal to the sample 
standard deviation, & this demonstrates that there’s a great deal of 
variability in the data.

-We prefer low variability (the less diversity you have, the better your 
mean represents all the other values in the sample)

-The more dispersion, it’s worse, but the larger the sample the less dispersion.

6.Relative Standing

Five number summary:

Smallest (lower) | Q1 | Median (Q2) | Q3 | Largest (upper)

-When examining a distribution for shape, the five number 
summary is useful

-Symmetric or right skewed or left skewed?

Look at the difference between the median & the lower 
limit, is it equal or smaller or bigger than the difference 
between the median & the upper limit?

If the difference between the median & the lower limit is smaller 
than the difference between the median & the upper, then it’s 
right skewed.If bigger, then it’s left skewed. & if equal, it’s 
symmetric.

Or if the distance from Q3 to the largest value is greater 
that the distance from the smallest value to Q1, then it’s 
right skewed.

(Check the video at 56:11 if you didn’t understand, the 5 no. summary is important)

To solve the problem of the range (only determined by 
2 values & influenced by extreme values), use the 
standard deviation 
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