
The Five Number Summary

Thefive numbersummaryof asetof observationsona singlevariableconsistsof thefollowing statistics:

Maximum (max) – thelargestobservation

Upper Quartile (Q3) – avaluethatseparatesthelargest25%of theobservationsfrom thesmallest75%

Median (M) – a valuethatseparatesthelargest50%of theobservationsfrom thesmallest50%

Lower Quartile (Q1) – avaluethatseparatesthelargest75%of theobservationsfrom thesmallest25%.

Minimum (min) – thesmallestobservation

We typically will useacomputerto calculatethefive numbersummary, but it is goodto know how to compute
thesummaryby hand.To doso...

1. Arrangetheobservationsin orderfrom smalleston theleft to largeston theright.

2. Recordtheminimumandmaximum.

3. Themedianis themiddlenumberin thelist if thereareanoddnumberof observationsandtheaverage
of thetwo middlenumbersif thereareanevennumberof observations.

4. If thenumberof observationsminusoneis evenly divisibleby four, theupperquartileis themedianof
the observationsstartingwith the medianandincluding all observationsto the right. If the numberof
observationsminusoneisnotevenlydivisibleby four, theupperquartileis themedianof theobservations
to theright of thelocationof theoverallmedian.

5. If the numberof observationsminusone is evenly divisible by four, the lower quartile is the median
of theobservationsstartingwith themedianandincludingall observationsto theleft. If thenumberof
observationsminusoneis notevenlydivisibleby four, thelowerquartileis themedianof theobservations
to theleft of thelocationof theoverall median.

For example,supposewewish to computethefive numbersummaryfor thefollowing observations:
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1. Weordertheobservations.
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2. Theminimumandmaximumare3 and24,respectively.

3. Themedianis � �������������������	�
because11and13arethetwo observationsin themiddleof thelist.

4. Thenumberof observationsminusone � ������������� is notevenlydivisibleby four � ��������������
�� , sothe
upperquartileis themedianof theobservationsto theright of 12, i.e.,
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The medianof theseobservationsis 19 because19 is the middle numberin this list. Thus, the upper
quartileis 19.

5. Likewisethelowerquartileis themedianof theobservationsto theleft of 12, i.e.,
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Thefirst 10 in thelist is themedianof theseobservations,sothelowerquartileis 10.



Now supposewe wish to computethefivenumbersummaryfor thefollowing observations:
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1. Weordertheobservations. !  % "	# "	$ "�$ !�! !� !�$

2. Themin andmaxare2 and28, respectively.

3. Thefirst 18 to appearin thelist is themedianbecausetherearefour numbersin thelist to eithersideof
thefirst 18, i.e., thefirst 18 is themiddlenumber.

4. Thereare9 observations.Thenumberof observationsminusone(
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) is evenlydivisibleby four
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). Thus,theupperquartileis themedianof theobservations
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becausetheseare the observationsthat includethe overall medianandall numbersto the right. The
middlenumberin this list of numbersis 22,so22 is theupperquartile.

5. Thelowerquartileis themedianof theobservations
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becausethesearetheobservationsthat includetheoverall medianandall observationsto theleft. Thus
thelowerquartileis 9 – themiddlenumberin thelist.

Pleaseverify thatthefive numbersummaryfor thedataset
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is min=2,Q1=5,M=11.5,Q3=21,max=29.


