The Five Number Summary

Thefive numbersummaryof a setof obsenationson a singlevariableconsistof thefollowing statistics:

Maximum (max) —thelargestobsenation

Upper Quartile (Q3) —avaluethatseparatethelargest25% of the obsenationsfrom the smallest’5%
Median (M) —avaluethatseparatethelargest50%of the obserationsfrom the smallest50%

Lower Quartile (Q1) —avaluethatseparatethelargest75% of the obsenationsfrom the smalles25%.

Minimum (min) —thesmallesbbsenation

We typically will useacomputerto calculatethefive numbersummarybut it is goodto know how to compute

thesummarnyy hand.To doso...
1. Arrangethe obsenationsin orderfrom smallesiontheleft to largeston theright.

2. Recordthe minimumandmaximum.

3. Themedianis the middle numberin thelist if thereareanodd numberof obsenationsandthe average

of thetwo middlenumbersf thereareanevennumberof obsenrations.

4. If the numberof obsenationsminusoneis evenly divisible by four, the upperquartileis the medianof
the obsenationsstartingwith the medianandincluding all obsenationsto theright. If the numberof
obsenationsminusoneis notevenlydivisible by four, theupperquartileis themedianof theobsenations

to theright of thelocationof the overall median.

5. If the numberof obserationsminusoneis evenly divisible by four, the lower quartileis the median
of the obsenationsstartingwith the medianandincludingall obsenationsto theleft. If the numberof
obsenationsminusoneis notevenly divisible by four, thelower quartileis themedianof theobsenations

to theleft of thelocationof the overall median.
For example supposeve wish to computethe five numbersummaryfor thefollowing obsenations:
19 11 7 24 13 15 10 3 10 20
1. We orderthe obsenations.
3 7 10 10 11 13 15 19 20 24
2. Theminimumandmaximumare3 and24, respectiely.

3. Themedianis (11 + 13)/2 = 12 becausd 1 and13 arethetwo obsenrationsin the middleof thelist.

4. Thenumberof obsenationsminusone(10 — 1 = 9) is notevenly divisible by four (9/4 = 2.25), sothe

upperquartileis the medianof the obsenationsto theright of 12,i.e.,
13 15 19 20 24

The medianof theseobsenationsis 19 becausel9 is the middle numberin this list. Thus,the upper

quartileis 19.
5. Likewisethelower quartileis the medianof the obsenationsto theleft of 12,i.e.,
3 7 10 10 11

Thefirst 10in thelist is the medianof theseobsenations,sothe lower quartileis 10.



Now supposeave wishto computethe five numbersummaryfor thefollowing obsenations:
6 22 13 2 18 28 26 9 18

1. We ordertheobsenations.
2 6 9 13 18 18 22 26 28

2. Themin andmaxare2 and28, respectiely.

3. Thefirst 18to appeaiin thelist is the medianbecauséherearefour numberdn thelist to eithersideof
thefirst 18,i.e.,thefirst 18is themiddlenumber

4. Thereare9 obsenrations.The numberof obserationsminusone(9 — 1 = 8) is evenly divisible by four
(8/4 = 2). Thus,theupperquartileis themedianof theobsenations

18 18 22 26 28.

becausdheseare the obsenationsthat include the overall medianand all numbersto the right. The
middlenumberin thislist of numberds 22,5022 is theupperquartile.

5. Thelowerquartileis the medianof the obsenations
2 6 9 13 18

because¢hesearethe obsenationsthatincludethe overall medianandall obserationsto theleft. Thus
thelowerquartileis 9 —the middle numberin thelist.

Pleaseverify thatthefive numbersummaryfor thedataset
13 17 7 10 2 9 3 26 18 24 2 29

ismin=2,Q1=5,M=11.5,Q3=21,max=29.



