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Prob/Stat/Discrete Name
Unit 4B Guided Notes

Section 4.3: Measures of Central Tendencies

Objectives:

L. Can you determine the mean, median, and mode of a population and of a sample?

Can you determine the weighted mean of a data set and the mean of a frequency distribution?

3. Can you describe the shape of a distribution as symmetric, uniform, or skewed and compare the
mean and median for cach?
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Measures of Central Tendency:

* A value that represents a typical, or central, entry of a /4]" a JéL
*  Most common measures of central tendency:

f 4
J LA

Mean ( M&Mf )
* The Sum___of all the data entries divided by the number of an'rl‘ [AY
+ Sigma notation: Zx= Sy m all of the data entries (x) in the data set.

/[,{ * Population mean: Using every entry from the entire population.
————— A.’

5(‘ * Sample mean: Using data collected from a sample. =l 2x

n
Median: The value that lies in the M ;(pﬂ ¢ of the data when the data set is ordered.
*  Measures the center of an ordered data set by dividing it into two equal parts.

» Ifthe data set has an
°  odd number of entries: median is the middle data entry.
s even number of entries: median is the avgrgg( of the two middle data entries.

Mode: The data entry that occurs with the m05‘/’ frequency.

 Ifno entry is repeated the data sethas ~ pp moop{,
» If two entries occur with the same greatest frequency, each entry is a mode

+s  bime

Example 1: The prices (in dollars) for a sample of roundtrip flights from Chicago, Illinois to Cancun,
Mexico are listed. Find the mean, median, and mode price of the flights.
872 432 397 427 388 782 397

SrSuMY LGS
Mean = S50 2 52 = 5279

Mebian @ 385 347 3772'{2720/32 792 372
4rr4.n9¢ small - /arj(__/ Fnd widdle_
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Mode - 37 (sceurs hice £ thats Hhe most any of then occurs)




Examplc 2: Ata polil'if:al. debate a sample of audience members was asked to name the political party
to which they belong. Their responses are shown in the table. What is the mode of the responses?

r[’olitical Party Frequency, f / (&) @
Democrat 34 o 57" %gu!/l'f q
Othe

"
21 Rafulahauu" occurs He
Did not respond 9

Most (¢ +imes) s0 7T
is the mode

How could the mean of the above data be found? This is called a mdakhﬂ
—_méan .

Weighted Mean

+ The mean of a data set whose entries have varying ()2} ak< § ( /i be +ests are
J wa‘;ih-i'eﬂ more.

Hisn homewo rk)
where w is the weight of each entry x.
<5 decimd
£y Qiven & %) conver} Yo 2L
Example 4: You are taking a class in which your grade is determined from four sources: 65% from
your test scores, 10% from your assignments, 20% from your final exam, and 5% from your binder

grade..Your scores are 86 (test average), 96 (assignment average), 82 (final exam), and 98 (binde).> /M"} e,
What is the weighted mean of your scores? If the minimum average for an A is 90, did you get an A?

2 .50 e U ;
Jests % x 65 = 559 56e)

-—
-

A—ss)JnMM}S % 10 = 7Q 28‘0

i /8
Final 51 2.0 e F e
FarHL}/aA%M g%, 05 = 9.9
> 0=100 >yw =763

Comparing the Mean, Median, and Mode
« All three measures describe a typical entry of a data set.
+ Advantage of using the mean:

= The mean is a reliable measure because it takes into account

evely
entru of a data set.

« Disadvantage of using the mean:

s Greatly affected by _su+/ief~S (a data entry that is far removed from the

other entries in the data set). Do NOT use the mean as a “typical entry™ if there exists
one or more extreme outliers!
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Example 5: Find the mean, median, and mode of th&sample ages pf a college class shown. Which
measure of central tendency best describes a typical entry of this data set?(ATe there any oulliersD
AN

Rk g LT
Mean, X = =3 = Zp =[23.8 years 0/d ]
20920520 20520 20721 7

1an ° heteen 21£22 = e il s
N 2 2w » on 3| mdiaa X s 1

23 235035 24 24 65 ; _ )
n=20 (nuwmber "F'Cn"‘h'as) mb&& '20 Jears o/zp (mosf *Frzﬁubd' — G oF C-v9
Things to consider... ¢
1) Is there an outlier? If so, do not use the _ y¥ €41 4% é.()s o autlior

2) Is the mode a “typical central” entry? o — j4's the o'und“" =
3) The median is a good choice if the mean cannot be useyd. 4\7

Best @ MEBIAN

Sometimes a graphical approach can help you decide which entry is best to use.
Ages of Students in a Class

Shapes of Distributions
o Symmetric
o Uniform
o Skewed Left
o Skewed Right

Symmetric Distribution
* Ayertead line can be drawn through the middle of a graph of the
distribution and the resulting halves are approximately _m;rrgr

images. The mean, median, and mode are the _s4 ME values.
Uniform Distribution ( réctans wlar ) %j“ — : ———
. #ll entries or classeSlin the distribution have equal or e ——

approximately equal frequencies. i)
* Symmetric (and so the mean, median, and mode are the same values.) s

Pa s s
} Modom
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The im’ol iy (“"I)“”"L
ku‘ﬂz 'o:,ep up I e )
n e Tl
LEFT . &r '
Skewed Left Distribution (negatively skewed) s— |
o The s Jaijl " of the graph elongates more to the left. pa—
* The __meéan is to the left of the median. EarREaEY T
‘ K el b
Mean < median <mo(£)c, e "
=

Skewed Right Distribution (positively skewed)

*  The “Jai| ” of the graph elongates more to the right.
& The _MeaA_ is to the right of the median.

mode < mediaa < mean

Using a calculator to find Mean and Median ©

- )1“:-] " n o DI
Step 1: Input your data. b “tail”
Button Comments
STAT
EDIT

(or hit ENTER)
| Arrow up to L1 and hit CLEAR

To erase any previous entries
\ Type in each data entry, and hit ENTER after Note: The data does NOT have to be ordered.
each one.

\ Make sure you don’t forget to clear out L1...
there could be “hidden” entries that impact your calculations!

Step 2: Perform calculations with your data.

Button Comments
Note: L1 must be entered!!!
STAT
CALCULATE Use the right arrow button to select this.
ENTER To select 1-Var Stats (one variable statistics)
ENTER To activate the command. L1 is the default... you
ENTER ENTER (2:2::1 tE})ii()another list by typing in a new one (hit
You can easily see the mean, and if you scroll down, you will find the median (M.) Many other

—

X

Example 6: Use your calculator to find the mean and median of the following list of monthly fees, in
dollars, for car insurance for teenagers:

247, 130, 290, 150, 160, 221, 205, 187, 199, 220, 263, 144, 172,261, 220, 201, 189, 240, 156
o pore piled up
mean: x = 202.74 @/«‘\ Hhe
d rqs r}éj\ﬂ'
median: wed = 201.00 | ‘

statistica}/values are also given that we will discuss this semester. > pled =
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