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MDM4U%�%Module%3:%Statistics%!!Unit!6:!1)Variable!Statistics!!Lesson&3&! !!!!!!!!!Date:___________!

Measures%of%Dispersion%for%Ungrouped%(Raw)%Data%

A.%Recall%Measures%of%Central%Tendency!

The!measures!of!central!tendency!indicate!the!central%value!or!centre%point!of!a!data!set!(the!mean!or!the!
median)!or!the!value!that!is!repeated!most!often!(the!mode).!!!

Often,!however,!you!will!also!want!to!know!how!closely!the!data!cluster!�	�����
������
	��!!!
%
B.%%Measures%of%Spread%or%Dispersion%for%Ungrouped%(Raw)%Data!

Measures!of!dispersion!describe!how!far!the!individual!data!values!have!strayed!from!the!mean%(also!described!
as!how!closely!the!data!values!cluster!around!the!mean).!There!are!three!measures!of!dispersion!we!will!
investigate!today:!range,!variance,!and!standard%deviation.!

Ex.%1:!The!two!dot)plots!below!each!have!a!sample!mean!of!approximately!54.!How!would!you!describe!the!
similarities!and!differences!between!these!two!samples?!Why!is!it!important!to!note!the!differences?%

!

!

!

!
!
%
%
%
%
%
1)%Range:%

The!range!is!the!simplest!measure!of!dispersion,!calculated!by!finding!the!difference!between!the!____________!
value!and!the!_______________!value!of!a!data!set.!It!is!a!quick!way!to!get!a!feel!for!the!_____________!of!the!
data,!but!it!relies!on!only!_______!data!points!to!describe!the!variation!in!a!sample,!as!no!other!values!between!
the!highest!and!the!lowest!are!involved!in!the!calculation.!

2)%Variance:%

The!variance!is!a!measure!of!dispersion!that!describes!the!relative&distance!between!the!data!points!and!the!
mean!of!the!data!set.!It!is!calculated!by!squaring%each%deviation!for!an!entire!set!of!data,!and!then!finding!the!
mean!of!these!values.!A!deviation!is!the!difference!between!a!data!value,

�

x ,!and!the!mean!of!the!sample,!

�

x"!!
(or!the!mean!of!the!population,!

�

� ).!
%

Population%Variance% Sample%Variance*%
 

    

�

�2 �
(x ��)2�
N

 

 

    

�

s2 �
(x � x )2�
n �1

 

& & & & & & & *&Note&the&denominator&of&n&�&1&for&the&sample&variance.&&&
& & & & & & & This&compensates&for&the&fact&that&a&sample&from&a&population&&
& & & & & & & tends&to&underestimate&the&deviations&in&the&population.&



3)#Standard#Deviation:#

The$standard$deviation$is$simply$the$square#root#of#the#variance.$It$is$a$more$useful$measure$than$the$variance$
because$the$standard$deviation$is$in$the$same%units$as$the$data$set$(while$the$variance$is$in$units$squared).$$
#

Population#Standard#Deviation# Sample#Standard#Deviation#
 

    

�

� �
(x ��)2�
N

 

 

    

�

s �
(x � x )2�
n �1

 

NOTE:$ALL$FORMULAS$GIVEN$SO$FAR$ARE$FOR$UNGROUPED$RAW$DATA$ONLY$(NO$INTERVALS)!$

$

Ex.#2:$$Both$Ms.$Hughes$and$Mr.$Jackson$were$hired$to$wrangle$dinosaurs$from$the$field$so$that$they$could$be$
tagged$with$laser$beams.$Team$managers$tracked$how$many$dinosaurs$we$were$able$to$collect$in$each$of$the$
first$10$days$on$the$job.$At$the$end$of$the$10$days,$the$managers$hired$Mr.$Jackson$on$fullVtime,$as$he$collected$
an$average$of$53.7$dinosaurs$per$day,$and$unfortunately$let$Ms.$Hughes$go$because$she$only$collected$53.6$
dinosaurs$on$average.$$Did$the$managers$make$the$right$call?$
$
�������������������	����������
����������������������������������elow.$The$sample$mean$is$53.7.$$
#
$
a)$Find$the$range:#

#
#
#
#
b)$Find$the$sample#variance,#s2:#
#
i)%Calculate%the%deviation%and%the%square/
deviation.%

ii)%Sum%the%square%deviation.%

iii)%Divide%the%square%deviation%by%(n31).#
#
#
#
$

#
c)$Find$the$sample#standard#deviation,#s:$

Take%the%square%root%of%the%variance.$

$

$

Day#
Dinosaurs#
Caught$$
(

�

x )$

Deviation$
(

�

x� x")$
Square#Deviation$

(

�

x� x")2$

1$ 12$ V41.7$ 1738.89$

2$ 49$ V4.7$ 22.09$

3$ 102$ 48.3$ 2332.89$

4$ 16$ V37.7$ 1421.29$

5$ 50$ V3.7$ 13.69$

6$ 71$ 17.3$ 299.29$

7$ 84$ 30.3$ 918.09$

8$ 50$ V3.7$ 13.69$

9$ 90$ 36.3$ 1317.69$

10$ 13$ V40.7$ 1656.49$

$ $ SUM:# 9734.1#



A"large"standard"deviation"indicates"that"the"data"points"are"far"from"the"mean"and"a"small"standard"deviation"

indicates"that"they"are"clustered"closely"around"the"mean."Before"we"can"judge"how"large"Mr."���
����
standard"deviation"is,"we"should"compare"it"against"Ms."���	���"

������	��"record"for"catching"dinosaurs"is"shown"in"the"table"below."The"sample"mean"is"53.6.""

!
a)"Find"the"range:!

!
!
!
b)"Find"the"sample!variance,!s2:!
!
i)&Calculate&the&deviation&and&the&square/
deviation.&

ii)&Sum&the&square&deviation.&

iii)&Divide&the&square&deviation&by&(n31).!
!
!
!
!
c)"Find"the"sample!standard!deviation,!s:"

Take&the&square&root&of&the&variance.&

"

"

Did"the"managers"hire"the"right"person"for"the"job?""Why"or"why"not?"

"

"

"

"

"

Ex.!3:!Reuben"and"Dana"are"laying"patio"stones."They"record"how"many"stones"they"put"in"place"each"hour"in"an"

organized"table:"

Hour/#/ 1" 2" 3" 4" 5" 6" TOTAL!
Reuben/ 34" 41" 40" 38" 38" 45" "

Dana/ 51" 28" 36" 44" 41" 46" "

"

a)"Which"worker"gets"more"stones"put"down"during"the"6Ohour"day?"___________________________________"

b)"Which"worker"is"more"consistent"on"a"perOhour"basis?"Hint:"Consistency"can"be"evaluated"by"comparing"the"

standard"deviation"of"the"two"sets"of"data.""Use"Excel"to"calculate"their"standard"deviations"and"draw"your"

conclusion."

!

!
!
CW:!p.!148A149!#1,!6a,!10,!15a!

Day!
Dinosaurs!
Caught""
(

�

x )"

Deviation"
(

�

x� x")"
Square!Deviation"

(

�

x� x")2"

1" 41" " "

2" 55" " "

3" 55" " "

4" 58" " "

5" 60" " "

6" 65" " "

7" 44" " "

8" 40" " "

9" 58" " "

10" 60" " "

" "

SUM:"
"









MDM4U%�%Module%3:%Statistics%!�!Unit!6:!1)Variable!Statistics!�!Lesson&4&! !!!!!!!!!Date:___________!

Measures%of%Dispersion%for%Grouped%Data%

A.%Recall%Measures%of%Dispersion%for%Ungrouped%Data!

Measures!of!dispersion!or!spread!for!ungrouped!data!describe!how!far!each!individual!data!value!has!strayed!
from!the!mean%(also!described!as!how!closely!the!individual!data!values!cluster!around!the!mean).!We!use!the!
formulas!learned!in!the!last!lesson!when!we!have!all!of!the!raw%data!and!can!compare!each!data!point!to!the!
mean.!!

��������������
����������		��������������
������������������������grouped!data!(i.e.!a!frequency!table!
with!intervals!and/or!midpoints)?!!The!best!we!can!do!is!ESTIMATE!the!measures!of!dispersion!by!treating!the!
midpoints!as!though!they!are!the!data!points.!This!requires!slightly!different!formulas!!

%

B.%%Measures%of%Dispersion%for%Grouped%Data%

We!will!now!consider!the!same!measures!of!spread!for!grouped!data!(i.e.!data!that!has!been!organized!into!
intervals!and!frequency!tables).!The!formulas!below!are!for!standard!deviation.!To!find!the!variance,!simply!
square!the!standard!deviation!!
!

Population%Standard%Deviation%(Grouped)% Sample%Standard%Deviation%(Grouped)%
 

    

�

� �
fi(mi ��)2�

N
 

 

    

�

s �
fi(mi � x )2�

n �1
 

& & & & & & & *&Note&the&denominator&of&n&�&1&for&the&sample&standard&deviation.&&&
& & & & & & & This&compensates&for&the&fact&that&a&sample&from&a&population&&
& & & & & & & tends&to&underestimate&the&deviations&in&the&population.&

!
Recall!that!f&is!the!frequency!for!a!given!interval!and&m!is!the!midpoint!of!the!interval.!It!should!be!noted!that!
calculating!standard!deviations!from!raw,!ungrouped!data!will!give!more!accurate!results,!and!that!measures!of!
dispersion!from!grouped!data!are!only!estimates.!
%
Ex.%1:!Use!Excel!to!calculate!the!standard!deviation!for!the!salaries!listed!below:!
!
Midpoint%Salary,%
($1000)%

28! 30! 32! 43! 36! 38!

Frequency% 4! 6! 7! 4! 2! 1!
!
To&find&the&standard&deviation&for&grouped&data:&

i) Find!the!grouped!mean!using!the!appropriate!formula!from!Lesson!2.!

ii) Find!the!midpoint!deviations.!

iii) Square!the!midpoint!deviations.!

iv) Multiply!the!squared!midpoint!deviations!by!their!frequency,!so!that!the!values!are!weighted!appropriately.!

v) Find!the!sum!of!the!weighted!midpoint!deviations!and!divide!by!N!or!n!�!1.!

vi) Square!root!the!result!!

%
%
CW:%p.%148%#7a,%9a%



 










   






     
 






 

  







 

  
  










 



 









   

   
       

          









   



   







       
       



















 
 
 













































































MDM 4UI  Statistics of One Variable 

Unit 6: One Variable Stats – Review 
 

You should be able to complete the following problems both in Excel and by hand.  Answer the 

questions and check your solutions against those provided.   

 

1. The table below shows the lengths of ski poles sold by a sporting goods store last December. 

Create a frequency polygon to display this information. 

 

Length (cm) Frequency 

125–129 6 

130–134 18 

135–139 44 

140–144 10 

145–149 5 

 

 

 

2. The following data summarize the attendance records for a class of mathematics students. 

 

Classes Missed Number of Students 

0 0 

1–3 7 

4–6 12 

7–9 5 

10–12 3 

13–15 2 

 

a) Estimate the mean number of classes missed by students in this course. 

b) What is the median interval for the numbers of classes missed? 

 

 

 

 

3. As of 2002, the top ten movies in terms of gross earnings were as follows (figures rounded to the 

nearest million dollars). 

 

Rank Movie Gross ($millions) 

1 Titanic 1836 

2 Harry Potter and the Sorcerer's Stone 962 

3 Star Wars: The Phantom Menace 924 

4 Jurassic Park 921 

5 The Lord of the Rings: The Fellowship of the Ring 836 

6 Independence Day 813 

7 Star Wars 798 

8 The Lion King 767 

9 E.T. the Extra-Terrestrial 757 

10 Forrest Gump 680 

 

a)  Find the median, first quartile, and third quartile for the gross earnings for these ten movies. 

b)  Calculate the range and interquartile range. 

c)  Calculate the mean, standard deviation, and variance. 

 



Unit 6: One Variable Stats – Review – Solutions 

 

 1.  

 
 

 

 2. a)   

Students in this course missed an average of about six classes each. 

 

b)  The total number of students is 7 + 12 + 5 + 3 + 2 = 29, so the median interval is the one that includes the 15th 

largest value. Thus, the interval for 4–6 classes missed is the median interval. 

 

 
 

 

 3. a)  The median has a value halfway between the fifth and sixth highest gross earnings. Thus, the median is 

! 

813+ 836

2
= 824.5 million dollars. The first quartile is the median of the lower half of the data and the third quartile 

is the median of the upper half, so Q1 = 767 million dollars and Q3 = 924 million dollars. 

 

b)  The range is 1836 – 680 = 1156 million dollars. The interquartile range is 

Q3 – Q1 = 924 – 767 

 = 157 million dollars 

 

c)  The ten top-grossing films are a separate population of unusually successful movies rather than a representative 

sample of all movies. Therefore, use the population formulas to calculate the mean, standard deviation, and 

variance: 

 

 and  

 


