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*Please refer back to the slides* 

*at the beginning, the doctor mentioned another way by which we can check our 

calculations of quartiles: (Quartiles are discussed in the previous sheet) 

 Always write the numbers in ascending order ترتيب تصاعدي-  

 Calculate the median, the way we’ve learnt 

Remember: 50% of data are larger and 50% are smaller than the median. Pretend that 

to the right of the median you’ve got a new sample, and to the left there’s another 

sample. 

-Now calculate the median for the sample that is to the RIGHT of the original median. 

This is Q3. 

-Calculate the median for the sample that is to the LEFT of the original median. This is 

Q1. 

*If you calculate Q3-Q1, you’ll obtain a value that is called: Interquartile Range (IQR). 

This will move us to the topic of this lecture.   

REMEBER: In descriptive statistics, we have MEASURES OF LOCATION (central 

tendency and non-central tendency) & MEASURES OF DISPERSION. 

 

 Measures of dispersion try to assess sample members tendency to be located away 

from the center & away from each other. ت
ّ
 مقاييس التشت

 

 *Regarding measures of dispersion, you’ll read many terms that reflect the fact that the 

values are away from each other.)Variance, Variability, dispersion, deviation, width, 

range) or in Arabic (ساع – انحراف
ّ
ت – ات

ّ
 .(تباعد- تشت

 

 It is never enough in any research study to put only the mean of something without 

putting another value next to it. The value that is always accompanied with the mean 

is the standard deviation. 

 

**Now take this example that emphasizes why the mean isn’t enough alone to 

represent a sample: 

we have two sections in the university. In their biostatistics exam that is out of 30, the 

average of the 1st section was 23. The average of the 2nd section was also 23. 

*In this lecture, we’re going to discuss the measures of dispersion* 
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When you hear this for a while, you may imagine that both samples are distributed 

similarly. Actually, this is not true because the mean alone isn’t considered enough to 

give a full description of a sample. 

 Let’s continue with our example- After checking the students’ marks in both sections 

that have the same average, we observed that: 

 

 In section one: The highest mark (MAX) was 30/30.The lowest one (MIN) was 5/30. 

 In section two: The (MAX( was 27/30, THE  ) MIN( WAS 19/30. 

*Notice the difference! Although the mean is the same for both sections, the 

values (marks) are more dispersed in section 1* 

 )العالماث متباعدة عن بعضها في الّشعبت اآلولى بالمقارنت مع الشعبت األخرى)

In our example regarding section, we can calculate the standard deviation for both 

sections and determine how wide the distribution was in both of them or how many 

students with marks away from the center we have. We’ll be discussing the standard 

deviation very soon during the lecture. 

 

Measures of Dispersion 

 
Range vs. Interquartile Range (IQR) 

 

*Range:  (THE UPPER LIMIT – THE LOWER LIMIT)   
 الحد األعىل ناقص الحد األدن 

*Interquartile Range (IQR):  Q3-Q1  , this will confine ( )يحرص   the middle 

50%. 

Important: *The range is wider than the IQR.  

                     *IQR is always within the range. 

Range IQR Variance 

STDV CV 



3 | P a g e  
 

*Standard deviation: The most important, useful and meaningful measure 

of dispersion. In simple words, it is the average distance between every 

individual value and the mean. 

Note: Although the range gives us an indication of the width, it is similar to the 

mean by their sensitivity to extreme values. They're both influenced. 

E.g.: If the marks of the majority of students in a class were between25-30 out of 30. 
Unfortunately, we have a student that was asleep during biostatistics lectures and got 
5/30. Now if we calculate the range: MAX-MIN, it’ll be 30-5=25! This gives an indication 
that the students’ marks are so dispersed and away from each other but this is not the 
case. We conclude from this example that the range was highly influenced only by a 
single extreme value. Thus, we calculate the standard deviation in order to solve this 
problem. 
*In order to calculate the standard deviation, we use a mathematical equation. The 
doctor said that we’re not required to do the long calculations of STDV. during the 
exam, but for your own knowledge please refer back to the slides and take a look. Dear 
students, please note that it is written in the beginning of this sheet that we have to 
refer to the slides since I am only writing what was explained and discussed by the 
doctor during the lecture. 

*we use n-1 in calculations regarding the sample, and N in the calculations 
of the population. This is explained briefly in one of the slides so refer to it! 

*Very Important: In statistics, we always prefer to have low variability among values 

or low dispersion because this implies that our calculated mean is a good representative 

of the sample. Moreover, the implications of this appear in inferential statistics by 

which it’s very unlikely to find significance when the values are very far-away of each 

other. In contrast, it’s very likely to find significance when the values are close to each 

other. 

 Remember that the normal distribution is when we have the mean, median & mode 

all located at the same point in the center. There’s a very useful implication for this:  

-When we say that a certain population is normally distributed, we conclude that 

most of the people in this population will be located around the center (the middle). 

-E.g.: Assuming that the height of Jordanian Males is normally distributed, what is 

the chance that you may find someone whose height is lower than 1 meter? It’s very 

little. Also, the chance of finding another one whose height is more than 2 meter is 

very little. But the chance of finding someone whose height is 1.70 would be very 

possible! i.e. highly likely.  
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-Moreover, If we calculate the standard deviation of the people’s heights, there’s a 

beautiful fact that implies the following: 

 Within ONE standard deviation to the right & 1 STDV to the left: 68% of the people 

will be contained/confined within this area. 

Regarding our heights example: Take the mean 170cm , Standard deviation 

(STDV)=10>>> we conclude that Jordanian Males whose heights are between 160 & 180 

cm. who are one STDV Away from the mean are 68% of the population, i.e. of the 

Jordanian Males.  

 Within TWO standard deviations to the right & 2 standard deviations to the left: 95% 

of Jordanian males whose heights are between 150 & 190 cm will be confined. 

 Within 2.5 standard deviations to the right & 2.5 standard deviations to the left: 99% 

of Jordanian Males whose heights are between 145 &195 cm will be confined. 

 Within 3 standard deviations to the right & 3 standard deviations to the left: 99.7% of 

people are confined.  

 Within 4 standard deviations to the right & 4 standard deviations to the left: 99.99%.  

 let’s discuss other measures of dispersion: 

*Variance: it’s the square of the standard deviation. 

*Coefficient of Variation (CV):(Standard deviation ÷ Mean)× 100%. 

This percentage(CV) could be one of the following: 

 Percentage <100% **  when the standard deviation is lower (which is good & 

preferred). 

 =100%**  when the standard deviation = the mean 

 100%< percentage** when the standard deviation is higher than the mean 

(there’s a high dispersion and it’s not  desired in statistics). 

Sometimes, the CV Might be 200%! , i.e. the STDV is two times higher than the mean 

& this is even worse. (The higher the CV, The worst for our statistical implications)  
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More examples on the previous idea: 

 

-The Five Number Summary: A useful way to represent (MIN, Q1, median, Q3, 

MAX). 

*The five number summary is very important, and for exam purposes we may be asked 

various questions depending on it. E.g. we may be asked to calculate the IQR (we know 

the values of Q1 & Q3 from the summary). 

Another very important thing we may be asked about is the symmetry of the 

distribution. How to answer this from the five number summary? 

- If the distances between the values are approximately equal, it seems to be 

symmetric. But if we have a very long distance between the values due to a far-

away value, it’ll be skewed. To the right or to the left? It depends on the location 

of the value. 

- Another way to assure that it’s symmetric. Subtract the lower limit from the 

median. And substrate the median from the upper limit. If they’re similar or 

identical (which is preferred), your answer will be certainly correct. 

  

 CV FOR X: 

APPROXIMATELY 

1.5/3*100%= 50%. 

 

 FOR Y: 

APPROXIMATELY 

4.5/3*100%= 150% 

 

 

 ASSUME ANOTHER ONE 

Z WITH STDEV=6 AND 

MEAN =3. CV FOR Z= 

6/3*100%= 200%! THIS IS 

THE WORST! 
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Now, we’re going to discuss the z-score & this takes us to the next chapter 

(Probability). 

*We can convert any distribution into a normal one by standardization* 

*Standardization results in unit-less numbers, and speaks the language of 

standard deviation, i.e. how many standard deviations away from the mean. 

If we calculate the x for any distribution, standardization makes it normal! 

That’s perfect! 

 

*E.g.>> The salary of Jordanians isn’t normally distributed, rather it’s skewed 

for sure. But if we take the values and calculate the Z-scores for them, i.e., we 

standardize them, then plot them again, we’ll find that the distribution becomes 

normal!  

 

*Standardization makes any variable normal. This is proved by the central 

limit theorem. You may refer to the slides for this. 

 

* REMEMBER: 
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SCORE?-*HOW TO COMPUTE Z 
' 

  

 

 

*EXAMPLE: (IMPORTANT) 

 

score for calculating probabilities*-*We use the z 
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  *THE TABLE OF THE NORMAL CURVE IS DIVIDED INTO 

POSITIVE & NEGATIVE SECTIONS. IT’LL BE GIVEN IN THE 

EXAM BUT WE HAVE TO KNOW HOW TO USE IT* 
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*EXAMPLES ON CALCULATIONS (VERY IMPORTANT): 
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 The only problem is that the z-table works only on continuous variables. 
 

 When we have a discrete variable, taking into consideration that discrete 

variables are either 2 categories (dichotomous) or more than 2 categories, 

we have these tables or distributions: 

 For discrete variables with 2 categories: we use the binomial table 

 For discrete variables with 3 or more categories: we use the Poisson table 

 

mial and the Poisson tables aren’t required in this course.The Bino 

************************************ 

THE END 

MAY GOD BLESS YOU ALL 

 


