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Broad Categories of Statistics

❑ Statistics can broadly be split into two categories 
Descriptive Statistics and Inferential Statistics:

1. Descriptive statistics deals with the meaningful 
presentation of data such that its characteristics 
can be effectively observed.

2. Inferential statistics on other hand, deals with 
drawing inferences and taking decision by 
studying a subset or sample from the population.
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Descriptive Statistics

1. Frequency Distribution.

2. Measure of Central Tendency.

3. Measure of Dispersion.
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Frequency Distribution

• Two simple ways of representing data, which 

are: Tables , Graphics.

• A frequency distribution is a tabular summary of 

data showing the frequency (or number) of items 

in each of several non-overlapping classes.

• The objective is to provide insights about the data 

that cannot be quickly obtained by looking only at 

the original data.
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Frequency Distribution…

Patient 

Age

Patient 

Name

Patient 

Age

Patient 

Name

Patient 

Age

Patient 

Name

501013051501

471026652202

251032853133

………………

19150351007050

5



6



Frequency Distribution ….

• Freq. Dist. Is a table shows the 
way in which the variable values 
are distributed among the 
specified class intervals.

Frequency Distribution

Frequencyclass intervals

410-19

6620-29

4730-39

3640-49

1250-59

460-69

169Total
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Frequency Distribution…

Frequency, Cumulative Frequency, Relative Frequency, and 

Cumulative Relative Frequency Distribution

C. R. F.Relative FCumu. F.Frequencyclass intervals

.0237.02374410-19

.4142.3905706620-29

.6923.27811174730-39

.9053.21301533640-49

.9763.07101651250-59

1.00.0237169460-69

169Total
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Frequency Distribution…
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Measures of Location (Center)

▪ It is a property of the data that they tend to be 
clustered about a center point. 

▪ Measures of central tendency (i.e., central location) help 
find the approximate center of the dataset. 

▪ Researchers usually do not use the term average, because 

there are three alternative types of average:

➢ These include the mean, the median, and the mode.
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Measures of central tendency

1.Mean ( الوسط الحسابي)

2.Median (الوسيط)

3.Mode (المنوال)
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Mean

• It is the arithmetic mean and is also known as 
average.

• It is calculated by totaling the results of all 

observations and dividing by the total number 

of observations.

▪ Example: height of 6 girls are as follow: 

➢ 160, 168, 160, 177, 155, 169 cm

➢Total is 989

➢Mean is 989/6=165cm
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Why do we measure the mean?

▪ In order to be able to use only one number for 

representing the data.

▪ If we have many data, the mean can give us an 

indication about the data using one value.
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▪ If the data are from a sample , the mean is 

denoted by x ̅.
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▪ If the data are from a population , the mean is 

denoted by µ.
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Notes on Sample Mean

▪ Also called sample average or arithmetic mean

__

▪ Mean for the sample = X.

▪ Mean for population = mew (μ).

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

▪ N =Population, n = sample.

▪ Simplicity: The mean is easy to calculate.

▪ Sensitive or highly affected by extreme values. 
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The Median

▪ The median is the middle value of the ordered data.

▪ It is the value divides the distribution into equal halves.

➢ 50% of the data lies above the median.

➢ 50% of the data lies below the median.

▪ To get the median, there is two steps: 

1. Rearrange the data into an ordered array (in ascending or 
descending order).

➢ List all observation from lowest value to the highest value.

1. l

2. Determine the position of the median by using this equation 
(n+1)/2

( where n= the number of values).
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The Median….

• Example 1: *Odd number of values 

• Weights of 7 boys are as follow:

➢ 47,42,44,40,43,72,41 kg.

1. Sort first 40,41,42,43,44,47,72 kg.

2. The position of the median is (7+1)/2=4 (n is odd).

( the 4th one, which is 43).

▪ Median is less or not affected by extreme values.

▪ In this case , it is the best measure of central tendency.

▪ 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. 20



The Median….

• Example 2: *Even number of values 

• Find the median of the following data set::

➢ 12     18    16     21     10      13     17    19

1. Sort first 10,12,13,16,17,18,19,21

2. The position of the median is 4.5th value, so we take 
the 4th and 5th values ( 16+17)/2=16.5.

▪ For odd number of data we have one median.

▪ For even number of data we have 2 median , then we 
take their average.
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The Mode

▪ The Mode is the value of the data that occurs with 
the greatest frequency. It is the most frequently 
occurring value in a set of observation.

▪ Its useful for categorized data. 

• Example: Weight of 7 girls are as follow:

➢ 47,44,44,40,43,72,44 kg 

➢ Sort first 40, 43,44,44,44,47,72 kg 

➢The Mode is 44

▪ The mode is not affected by extreme values.
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The Mode…

▪ Unstable index: values of modes tend to fluctuate from 

one sample to another drawn from the same population.

▪ Example 1:  1, 1, 1, 2, 3, 4, 5 

➢ The mode is 1 since it occurs three times. The other 

values each appear only once in the data set.

➢

▪ Example 2: 5, 5, 5, 6, 8, 10, 10, 10. 

➢ The mode is: 5, 10. 

➢ There are two modes. This is a bi-modal dataset. 
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The Mode
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The Mode…

❑ The mode is different from the mean and the median in that 
those measures always exist and are always unique. For 
any numeric data set there will be one mean and one 
median. 

▪ The mode may not exist. 

➢ Data: 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 

➢ Here you have 10 observations and they are all different. 

▪ The mode may not be unique. 

➢ Data: 0, 1, 1, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7 

➢ Mode = 1, 2, 3, 4, 5, and 6. There are six modes. 
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Comparison of the Mode, the Median, and the Mean

▪ In a normal distribution, the mode , the median, and the 

mean have the same value.

▪ The mean is the widely reported index of central tendency 

for variables measured on an interval and ratio scale. 

▪ The mean takes each and every score into account.

▪ It also the most stable index of central tendency and thus 

yields the most reliable estimate of the central tendency of 

the population. 

28



Comparison of the Mode, the Median, and the Mean

• The mean is always pulled in the direction of the long tail, that is, in 
the direction of the extreme scores. 

▪ For the variables that positively skewed (like income), the mean is 
higher than the mode or the median.

▪ For negatively skewed variables (like age at death) the mean is 
lower. 

▪ When there are extreme values in the distribution (even if it is 

approximately normal), researchers sometimes report means that 

have been adjusted for outliers.

▪ To adjust means one must discard a fixed percentage (5%) of the 

extreme values from either end of the distribution. 
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Distribution Characteristics

• Mode: Peak(s) 

• Median: Equal areas point 

• Mean: Balancing point 

30



Shapes of Distributions

• Symmetric (Right and left sides are mirror 
images) 

▪ Left tail looks like right tail 

▪ Mean = Median = Mode 
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Shapes of Distributions

❑ Right skewed (positively skewed) 

▪ Long right tail 

▪ Mean > Median 
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Shapes of Distributions

❑ Left skewed (negatively skewed) 

▪ Long left tail 

▪ Mean < Median 
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Quantiles

▪ Measures of non-central location used to 

summarize a set of data.

▪ Examples of commonly used quantiles: 

- Quartiles 

- Quintiles 

- Deciles 

- Percentiles 
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Quartiles

❑ Quartiles split a set of ordered data into four parts. 

▪ Imagine cutting a chocolate bar into four equal pieces… 
How many cuts would you make? (yes, 3!). 

▪ 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 Q3and 25% of 
the observations are larger. 
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Quartiles
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Exercise 
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Other Quantiles

▪ Similar to what we just learned about quartiles, where 

3 quartiles split the data into 4 equal parts, 

▪ There are 9 deciles dividing the distribution into 10 

equal portions (tenths).

▪ There are four quintiles dividing the population into 

5 equal portions and 99 percentiles.

▪ In all these cases, the convention is the same.

▪ The point, be it a quartile, decile, or percentile, takes 

the value of one of the observations or it has a value 

halfway between two adjacent observations. 
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Exercise
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Exercise: #  absences 

❑ Data – number of absences (n=13) : 

• 0, 5, 3, 2, 1, 2, 4, 3, 1, 0, 0, 6, 12 

➢Compute the mean, median, mode, quartiles. 

Answer. First order the data: 

• 0, 0, 0,┋ 1, 1, 2,   2  , 3, 3, 4,┋ 5, 6, 12 

▪ Mean = 39/13 = 3.0 absences

▪ Median = 2 absences

▪ Mode = 0 absences 

▪ Q1 = .5 absences 

▪ Q3 = 4.5 absences 
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Exercise: Reading Level
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