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Vieasures o

Tendency

Lesson objectives

- | can intrepret the mean, median, and mode of a set of
data

- | can choose the measure of central tendency that best
describes the data

| Lesson obiectves
MHR Page 263 #s1-5,7,8,10 & 13

Defintions

Mean
« The sum of the data entries divided by the number of
entries

Median

« The middle value of all the data points when the data
values are listed in numerical order

« If there is an even number of data points, then the
median is the average between the two middle values

Mode

« The data value that occurs most often in the list of data
points

« Itis possible to have no mode, one mode, or more than
one mode
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In statistics, you can find the mean of a population and the mean of a
sample of that population. A sample mean will approximate the actual
mean of the population.

- n
Population Mean Sample Mean p — | | |u
z +x,+ ...+ 1, _om4r, 4.tz
R=—"N~N e w
where N is the size of the population and n is the sample size. 7 — X b a r"

Although the calculations are the same, different symbols are used to
indicate whether it represents a population or a sample.

The measures of central tendency of a data set can be affected by the
presence of outliers.

e In a symmetric distribution such as the uniform distribution, the mean, Left foot

Right foot
median, and mode will all be equal. Negative Skew

Positive Skew

« In a non-symmetric or skewed distribution, the mean, median, and mode
will differ.

« In a positively skewed distribution, the mode will be the lowest of the three
values and the mean will be the highest.

« In a negatively skewed distribution, the mode will be the highest of the
three values and the mean will be the lowest.

Mean
Median
Mode

Imagine being on a
slide and you are
going to slide towards
those numbers

Frequency

% %
Negative direction Perfectly Symmetric Distribution Positive direction

Example 1

Evaluating Measures of Central Tendency

12,500 ) /2,50 |'? 30S
You are interviewing for an internship at a risk assessment firm to gain

experience for your post-secondary program. The interviewer tells you , 8, qgo b/ 4—32 ZS/ é}é

that the average annual income of the 15 employees at the company is

$73 518.27. The chart shows the actual incomes of the 15 employees. @ 33 853
‘ $34 983 $18 980 $12 500 $48 980 $478 320 32/ 65-4_ 4

| 517305 | s36540 | S12500 | $250921 | $32654 o 45 638
‘ $45 678 $33 855 $25676 $33450 $20 432 3 L“/qg 3 36/ S 8/ 3
a) Determine the mean, median, and mode of the incomes. %8, qgo ZS-OIC:( 2 I {

b) Use the measures of central tendency to decide whether the
interviewer’s statement is accurate. .
c) What is the effect of the outliers on the measures of central tendency? Mdﬁe { S $ I 2/ %
d) yVhich measure of central tendency best represents the “average” .
income of the employees? ™~ L) C\)Al‘ /Sé _fAQ '(\/{y_\/-( w
0\> Mea /IA"‘ ,.7’\7"' is covrect ,‘,\/fh@ir‘s{hiwd,"
1% -
> v \f%‘_gQ rneon) Ay
M = affected by fwo owTie=:
/UL - ) the. ~ean (rv\U\d\/) So ‘M\Qt
The e~ NGGE 1> edian wonld bR 1he e

— N

Median PoSf'/?bh =
=stl =3™ —> $33,450
C) The ~~eon~ ~os been fr\-F(od‘Q_aQ by Ae
I e ecodaomlode £ poiHont Ahon, L (S
obout $287233.5!
d) A ‘n, AS Hhe PR\ IS 3(&0«}'19 q—ﬁ[.eg#-qa{ A& He
,{—W\Zaomff-h‘erj, B rnedian is the besk rmeoswre of
Condial fedency o use.

7‘{& Q‘J\_‘f-[ \"?/J“
%G_r\
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Your Turn

Before heading on vacation to Mexico, you observe the actual high
temperatures for seven days. The table shows the temperatures.

Day | Temperature (°C)
27

29

32

29

45

29

7 31

a) Determine the mean, median, and mode of the temperatures. Z?_ @ @ 3 ( 3 2 ((—S
b) The weather report predicts that based on the previous seven-day 4 / / /

forecast, the temperature on the day of your arrival should be 36 °C.

Use the measures of central tendency in part a) to determine whether
the weather report is accurate.

oo a|w ol

c) Is there an outlier in the data? How does it affect the measures of
central tendency?

d) Which measure of central tendency would best represent the

temperatures in this Mexican location? Explain. . 3 . _ n + I —_ ?— -+ ‘ =
m) _ =x Medion fo.sv’/)or\ = = > =
M N A yodme = 22 C
= 222 C(— <
> Modal value == 22 C
~ 3.7 C

jo) NNene of fhe ~MRASARS of centredl fer~dercy Sugpoit]
Jis prediction.

c.) The value 45°C is an outlier This woill =sult ta an
InE loched, Mean. ﬂem(ow(ach:g witont the ountlier j/'\/e_g
o mean of 77 +6 =zq,s°cch‘.#\e ’

Heo ountlier greatly afR Mmeon, the

d) /\/;id-iar\ :r‘ mod{at's —que ~as € aﬁvrb,oﬂ‘a\:f‘e MeaSnR

O*f Cef\‘me e a\dem@,

When the quantity of data is large, you can group the data into intervals to
make them easier to analyse. When data are grouped into intervals, you can
only approximate the centre of the data. To do this, assume that the data are
evenly spaced in each interval, and use the midpoint to represent the values
in each interval. Multiply the data values by their respective frequencies.
Then, add these products and divide by the total frequency. You can use the
following formula to approximate the mean for grouped data.

Mean for Grouped Data
zfimi
>.f,

where m_is the midpoint of each interval and [, is the frequency of each
interval.

T =

You can use a frequency distribution table to help organize your data.
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Example 2

Mean is about 22 minutes

grouped, we don't know what
the actual values are. The
larger the class interval, the
more likely your answers are
to be inaccurate. Therefore
the mean and median can
only be estimated.

Frequency

b) Because the data is c)q

3
B

N
[}

=
5

w

o

1015

Number of Number of Cumulative

Using Grouped Data Minutes Midpoint, m, Gimes, g 4 mf, Frgquency
The time taken to complete a chess game was recorded, to the nearest 10-15 12.5 ’ 2 l 25 2
minute. The frequency table shows the data. 520 175 ’ 2 / 350 I >
Time (min) 10-15 | 15-20 | 20-25 | 25-30 | 30-35 20-25 22-5 I 18 I 405 I 40
Frequency 2 20 18 10 5 2 30 27'5 ’ m e I %
a) Calculate the estimated mean, median, and mode times, in minutes, to — .

complete a chess game. 30-35 32.5 ’ 5 162.5 I 55
b) Describe potential issues with finding the measures of central tendency I I

of grouped data. Frequency
c) Gragl\ the da!la usingla histogram. Mark the measures of central Ru nnin g total Of

tendency on the graph. H H .
d) Discuss any skewing of the data with respect to the measures of M Id pOI nt X Freq frequenCIGS

central tendency.

a) z==". Median position = (55+1)+2 = 28
P3N
=1217.5 + 55 28th value is in the 20-25 interval,
2914 = 22.5 minutes

Modal interval is 15-20 (highest freq)

Length of a Chess Match

1520

20-25 25-30

Time (minutes)

d) Since the data is positively skewed the modal interval is the
least appropriate of the measures of central tendency. The median
and mean are close in value so either could be used.

Your Turn

A group of children were asked how many hours Numb er of | Midpoint, Number of (il e

a day they spend playing video games. The T m; Children, f; mf, Frequency

table shows the data. ) 1 3 2 3 3

a) Determine the estimated mean, median 24 3 11 3:3 1;1
number of hours, and modal interval for the 156 5 7 33 21
above distribution.

b) Discuss any skewing of the data with respect 867180 ; ? l; gz
to the measures of central tendency.

=94+24 = 3 hours

~3.92 Modal interval is 2-4 hours (highest freq)
Mean is about 4 hours

a) §= 2l Median position is (24+1)+2 = 12.5
27, 12th and 13th values are in interval 2-4 hours,

b) Again, as the data is positively skewed, the modal interval is the
least appropriate. The mean is the largest of the three measures
of central tendency, so we should use the median for this example.
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Certain values in a data set are sometimes of greater relative importance
than others. In these cases, it is useful to calculate a weighted mean. To do
this, multiply the weighting by the corresponding data value, find the sum
of these products, and then divide by the total weighting.

Weighted Mean
_Saw,
T,
Where z, represents each data value in the data set and w, represents its
weight or frequency.

rExampIe 3 )
Using a Weighted Mean

Ateacher is calculating the marks for the students in her
Data Management class. She assigns the following values
to each category:

Knowledge: 25% Thinking: 10%
Application: 20% Culminating Project: 15%
Communication: 15% Final Exam: 15%

Kyle has not yet written his final exam, but his marks in the first five
categories are 90, 79, 82, 70, and 85.

a) Determine the weighted mean for Kyle before the final exam.
b) How does this weighted mean differ from the unweighted mean?
¢) What mark must Kyle receive on the final exam to finish the course

ao(o.25) + 3(02) + 82(> 1s) + Fo(o.1)

O‘) M = +8S<o.ls)

OE5 & Hosnt done e Xam

— Fo.35
-85

~ 82.76
20+ 8S
= Qo+ A+t TOT o

M= é(;Oé S((ﬁlf\ﬁy © L cormyind ol
2.2 kiphesé A
M= o
= TJotak of e/ “wy
<D Mw / )
= E (o5 .
Be = 7o-3> 1 4 o .
_2035) 3657 .15 E ’/\ylzx(’:\m*o RN
( | =2 = f&mr)c of 8%

=&
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Your Turn

exam.

b)

Knowledge: 25%
Application: 15% Culminating Project: 10%
Communication: 10% Final Exam: 30%

Justify your answer.

*) M

= o.3&
(—SQ_OS) @ _5_-:3—_ mo\rk o

E (ﬁ "S' no‘t

A math department assigns the following weights for each category in its
Advanced Functions course:

Thinking: 10%

Catherine’s marks in the course so far are 87, 90, 76, 78, and 84 in each of
the first five categories. She still needs to write the final exam.

a) Determine the weighted mean for Catherine before writing her final

b) Is it possible for Catherine to receive a final mark of 90% in the course?

= 8*(o. 2s) + Qo(o,l$> + %(al)ﬁ- ?8<o.l>+8‘!-(o,9

oL

I

59.05
— .7

~ B4
Qo = Toted weidds

103,15
o>

|O3. 6 =

| Gofhacing wuoled 02
G~ CXA f“;‘af o—f.,f\'hﬁi-
/{2': o~

£ Aoy Se =
Pass?ble.

nNe ,
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Three measures of central tendency are mean, median, and mode.
The mean represents the average of a set of data.

The median is the middle number when the numbers are arranged in
numerical order.

The mode is the number that occurs most often; it is possible to have
one, more than one, or no mode.

Outliers have a greater effect on the mean than other measures and
either pull the mean up or drag the mean down.

A weighted mean accounts for the relative importance of each value
in the average.

Grouped data are organized into intervals. Use the interval midpoints
and frequencies to estimate the measures of central tendency.

R1. Which measure of central tendency is most affected by extreme values?
Explain using specific examples to justify your answer.

The most affected by extreme values is the mean. Since
outliers are extreme values they will push the mean away
from the centre of a distribution. A very tall personin a
class will increase the mean height, where as a shorter
person would reduce the mean.




6.10 Measures of Central Tendency.notebook October 20, 2020

R2. Describe a situation in which it would be necessary for you to use
a) the mean
b) the weighted mean
c) grouped data

a) The mean is what is known as the "average" of a data
set. An example would be when calculating your term
average for a high school credit.

b) The weighted mean is when certain elements have more
relative importance than others. An example would be your
culminating activities being worth 30% of your final mark.

c) Grouped data is used when dealing with large amounts
of data. Putting it into class intervals makes it easier to
analyse. An example would be when looking at results of
surveys.

R3. Which measure of central tendency is being used in each situation? Explain.
a) The average person has two hands, two eyes, two ears, and two legs.
b) The average time it takes to get to school is 38 min.
c¢) Johnny is an above average student.

a) Mode: this is what people have in most cases.

b) Mean: the sum of the travel times divided by the number
of trips taken.

c) Median: the class average on a report card is the
median.
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