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Ch. 3 - Part 3
Chapter Quiz.

- measures of Central tendency.
- measures of variation.
- measures of position.
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Petermine whether each statement is true of false.

If the statement is false, explain why.
@ When the mean is computed for individual data.

All values in the data set are used. (\/)

@The mean can not be found for grouped data.

When there is an open class. ' (V)

@ A Single, extremely large value can affect.

e T T T T T~ | ‘
The median more than the mean. 2a? (,__,Qi

Y - - D - g e

One — half of all the data values will fall above.
The{modeland one- half will fall below the(mode,) (x))

B .

median weediav v’

In a data set, the mode will always be unique
s Jlyepr T apr d e
May be * there is no mode * umque mode
* Bimodal * Multimodal

) T ———y . . ;
' he range and/midrangejare both measures of variation (g8

vaeiation Jb o—= 8o Job v—
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One disadvantage of the median is that it is not unique.

Because: the median is unique. P>

; . The m;()de and mid}rcan'ge are both measures of variation  [§4)

@ If a person's score on an exam corresponds to 75™ percentile,
then that person obtained 75 correct answer

out of 100 questions | | (x)

May be 3 correct answers from 4 questions.

« The coefficient of variation CVar .
a3 M)
Show relation between mean and standard deviation.
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| What is the value of the mode when all values in the data set
are different ? J'9~ PV &= WP = LlJl S BN

0 | 1 - @ there is no mode

-

Ay

-

@ When data are categorized as, for example, places of

) ) alz ADaall G el el Lall -‘a.uh.“

residence (Ru1a1 Suburban , Ulban) “the most appropriate
measure of central tendency is the

@ Mean'Median @ Mode @ Midrange

by - Jilay

@ Ps, Correspondsto Fso = R, =

@QQ- @ Ds @IQR @a and b are correct
| Which is not part of the five — number summary ?

Qand Q; @the mean @the median

the smallest and largest data values.

i A statistic that tells the number of standard devotions -

a data value is above or below the mean 1s called
@ A quartile @ A Percentile @ A Z-SCOTe e L2 p5

@ A coefficient of variation
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A measure obtained from sample data is called a (statistic)

dysl u, o0, o

@Generaﬂy, Greek letters are used to represent (parameters)
| dsal X, 8?8
,and Roman letters are used to lepresent (statistic).

The positive square root of the variance is called ¢
po bl ol (e [ LS e
(The standard deviation). . U st c_:f;\ M) e

The symbol for the population standard deviation is (o).

When the sum of the lowest data value and the hlghest data

value is divided by 2, the measure is called (Midrange) -~ L ‘; H

@If the mode is to the left of the medium and the mean is to the

right of the medium then the distribution is (Positive) skewed.

An extremely high or extremely low data value is called

(anr Outlier).
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Exerci’ses:

For these situations, state whic_h measure of central tendency —

mean, median , or mode — should be used.

| ‘@The most typical case is desired. (Mode)

‘ :iThe distribution is open- ended. (Median)
‘ : ) There is an extreme value in the data set. (Median)
‘ j;The data are categorical. | (Mode)

(Mean)

Further statistical Calculation will be needed.

‘ : ) The values are to be divided into two approximately equal

groups, one group containing the larger values and one

containing the smaller values. | (Median)

| = )
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 median rather t‘ha’jn’i,}. the | ’
~central tendency.

» In bex plot, if the median i"sé:\:xlla ar th
- box, the distribution is approx




Exercises:
"What is a z score or standard score?

e A Z-score tells how many standard deviations the data

value is above or below the mean. (o _f:ﬂ
A N o

D‘efine:» Percentile rank, percentiles and Deciles.

(number of values below x) + 0.5

e Percentile rank: - 100%
Total number of values

e Percentiles: divide the data set into 100 equal groups.

» Deciles : divide the data set into 10 equal groups

@What is the difference between a percentage and a

percentile?
¢ A percentile: is a relative measurement of position.

¢ A percentage: is an absolute measure of the part to the

total.

‘ Define quartile.

Position in fourths that a data value holds in the distribution Q.
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@ what is the relationship between quartiles and
percentiles ?

Qi =Pys, Q2=Ps , Q3 =Py

(6. Whatis a decile ?.

Position in tenths that a data value holds in the distribution D.

, e How are deciles related to percentiles ?

D, =Py , D2,=P20,D3=P30, cevvieenny Dig=Pioo

To which Percentile, Quartile and decile does the

median correspond ?

Median = Pso = Q, =D

/‘
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- Use the following boxplot to answer the following four questions:

Q;, ' Q.,_

T -z
' ¥
......... i ¥ ¥
o 5 1@ IS 20 25 30 35 40 45 S0 55 &0

The midrange value of the raw dala for the above boxplot is .
A) 425  B) 475 D) 275

Mfdr&n‘je = L +H = to :55 = 32.%
| 2

The mode value of the raw data for the above boxplot ...
A) is 30. B) is50:  {C) can't be determinedy D) is 45.

MOJQ .J'z\i—t:—ﬁo’pr‘g R
boxplot oo

The IQR value of the raw data for the above boxplot is ...
A) 40 B) 30 §'C) 20 D) 15

IQR = QB - Ql = 50 — 30 = 2o

What s the relationship among tie mean, median and mode tor the above boxplot?

{A) The mean is the smallest value } C) They are all equal.
B) Can't be determined. D) The mean is the largest value.

% Left skew sl 37w
mode L‘PJ‘rlj w ean 30 U_,»tw,u: o

= )
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Use the followmg to answer questions

‘ The following table shows the distribution of the blood type for 32 studenrs:

[ Classes A B O AB
| Frequency 5 10 ' 8 9

®  The mean value
A)isB B)is8 () is2 [5) cannotbecafculated

——

he wmean Value Cam not be caleulated

because : The data set zre momimal

o foUI Y LS L) o alen(a sba 1

@The mode value ‘
| &) isAB B) is10 [C) is B) D) cannotbe calculated

dl,_\_u
The MOJQ- £ LS B

LG wd gt J

@  Which measures of central tendency will always have unique values?
A) Mode and weighted mean. (S Mean and median)

B) Mode and median. D) Mean and mode.

R swera WaEr el asll s G e
. Megn  amd median

,SLG/ M‘oJ-E.M ,m.i.i é.m.\’ Ma}ie q,/‘;«.pi e
.r.__yovto macle

,____) U.‘V\‘ 5}(&3

s
- ey — : -
slias-t ~ Clusly 82 41 Sxap Sl —
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Use the following to answer questions

The following table shows the distribution of the blood type for 24 students:

: Classes A B O AB
; Frequency 3 3 6 7
% e The midrange value ... .
A) is5 B) isB [ C) cannotbecalculated] D) is 1

widramoae Ca'n'nof be cafculafecf @L}a—g_’_
( ;'asla__.dc_JLd! ) Mﬂj = LLJI o

eThe mode value ...
A)1s8 B) is6 C) cannot be calculated
NSt &1 i) 9@ J it -

moJe = A | -

® In a pie graph, how many deerees would be needed to o represent the blood typg A?

' B) 28° C) 105° D) $0°

“ne, vuwber of Je&rzes

= --f-—' X 33-6;

- 0w

— 8 X360 = 120

z4

- ° /. ‘ ‘ v
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@ Which is not part of a five-number summary?

A} Themean B) Qiand Qz C) Themedian D) The smallest and the largest data values

/

F‘F‘{ Ve — wumber 5&%%«3?“1 *--..-._.;------‘..-.'_5

i are i
 Smallest data ;, G, ,Gh , @, , largest dafa. 1
% e i ko — o J

The wmiedwn: is - mot part of

F|V€ -— ’Y\M'\N\.lfer 5“"""“’“@

® Which is not part of a five-number summary?
A) Q2 B) Themidrange C) The smallestand the largest data values D) Q) and Qs
b TRy

The M(’Jr’awoe;?i \:}_z;l: part o £

five — number Suwmwary
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- @ Which measures are mostly affected by outliers?
A) Mean and median C) Mode and median
B) Meanand IQR | (D) Mean and standard deviation)

%Mﬁeaﬂ a-‘nc@’ stamdard deviatiom

V:\_.J).L,)Jf{
are ffected Ej ou‘ffrer_c} 7 ey
o3 LI 2L PrL A e, kel &) 0

‘4 Which measures are mostly affected by outliers?

A) h)/l'(ﬁodc and median. (E demngeand rang"] (®)) Modec andmdranoc D) Mean and mode.
sl X
?_

M,Aramae aMA ra~mqe
are affected by outliers

‘;

Which measures are mostly affected by outliers?

A) Mean and mode B) M}de and midrange ( ) Mean and mxdrange) D) Mean and medlan
X .

Al . ,
o . o_c:,u____-ect_,_uu_:u(,;

Sy elEn
@ Which measures of central tendency are not affected largely by outliers?
A) Mean and mode. C) Mean and rnldrarcrp
B) Weighted mean and mean. L) Mode and median}
}7 q;s_‘,ﬂi Lu U"’ ts T #

c,: e 2 M (_‘\_BJL J—'L.v.)l

MaJe amd m&é"a’ﬂ

Sy b 1,00
L O \.A_éu\l.rf-ab‘cv,lw 0 5L L

sbas-| - Oluoly — (6 41 Eaap 00l —
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®Approximately what per entage of normally distributed data  values will fall within ! standard

 deviation above or below the mean. 68% EVILE | stamdsrd dev, o Py )
' A) 68% B) 95% C) 99.7% D) 13.5%

S“ r / 95’ % Vel z A P s // E 3 |
= (#F% - -~ 3+ o o |
- ®@Approximately what percentage of normally distributed data v

deviation above or below the mean
A) 95% B) 99.7% C) 68% D) 34.1%

alues will fall within 3 standard

3 Stamdard deviafiom = 99.7 7

" e : Approximately what percentage of the standard normal distribution data values will fall between -2
and 2.

A) 997% B) 13.5% C) 95% D) 68% o ' o
) A—

VJ’,’/,’J."%D‘?“ values fall betieem -z gmd 2 s 95 %

———""’Q__j
O ats values Fall betweem —3amd 3 I5 3"?'?‘};‘»7
Syt - _ 7
-5
Lf/f:} Data values Call betweesm _| amd | (s 48 s

..J_;e,p \__*J}/,/_)_JI;_.,_JU‘ &
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" @ Which one of the following is referred to as a statistic?
A) The samplemode B) Thesampledata C) The population mean D) The population data

Which one of the following is referred to as a parameter?

L :
A) Populationmean B) Population C) Sample mode D) Sample-
’ : .
| [Parameter  — s Fopulafion weam|
3 fﬁ— weled /F/OF {0 wrednaa |
Lo . —
9 Which one of the following is referred to as a parameter?
g) The population data. o C) The sample data,
) Thé sample variance. D) The population varance.

% Statistic (os Lp;yl) e
Sawple sltfyss o L por o Le o |
T

[
5
§

% Parameter ( asu)
: _P’o{’ulaﬁ'aﬂ &:o_x,\ U_afj_l W_L::) 0, L J

P M €34

hihahid
SR areeias

i 5~ c - varidace
‘1"')‘ = =

A {
staa darJ devigtiey

X

-, .

S+ Ndriawmce
<.

f:: stawdard deviatiom

- ,\___:y L.el

. _@® -7
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- @ This Pie graph represents snacks people eat at a sport game. What is the mode for this dara
c;,./_,:(f;) eI g U o P sdl |
se [he Y\ O J- e fS

gata’r;o chips

T—
——-

A) Potalo chips  B) Tortillachips €) Pretzels D) Popcorn

@ What s the mean, median, mode of the following numbers?}1, 3, 6, 8, 12
A 2 nean= 6 median= 6 mode= no mode
mean= 5 median= 6 mode=1
C) mean= 4 median= 6.5 mode=3
D) mean=20 median=3 mode=I2

* median = 6 c“‘”‘” 5o Wlacl s
Csles (VIS
- ‘Wtocte T wno woafe D Mcc\dfﬂ_u +*%
@ Foradata set, half of the observations are always creater than the
A) mean. B) weighted mean. <€) mode. »
\_:": e 1___1.1 > At

) . wec\:’aw 4—-\&..__/)—“().4 fcr\

e e Sty p D,

Pt

| @ \
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@ [fthe stand'ard deviation of a data setis 8.00, and a value X=12.00 has a z-score of 0.50, then the mean value

: BY 15-8 C) i585 D) cannct be determined from the data given
X— ¥
Z = . —
-4

(0.50)(8) =l2-p
4 =(z-p = p=28

—

_ @ Find théaverage grade points for a student who has the following results:

Course | STAT CHIM BIO ENG ARAB
Grade 88 70 75 50| %0
~ Credit 3 3 4 3 2
A) 7333 B) 7680  C) 8040 (D) 79.60)

ﬁVerage a;"raé”e point
l g9x3 +T1ox3 + 75x% +80x3 x9ox2
2 + 3 % % + 3+ 2

=796

———
—

— 0566664790
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- Use the followmfr to answer questions
pl i .

. The weights (in grams) of the contents of several small bottles are 4, 2, 5, 4. 5. 2 and 4. Use this
mformatlon to answer the following three questions:

® Whatis the value of the mean?

- Zx 26 _ 3.1
mean = - R
® Whatis the value of the standard deviation?
A) 157 B) 0.80 D) 0.89
i (zx)” - (26)*
. —— 0 — ——
S=y=%X-—- = _ * _ - |.25
N e | F -1

ki

@ What is the value of the coefficient of variation?

A) 4232%  B) 20.00% [C) 33.69%) D) 22.25%

Coefficient of v arfatiom
CVar = —%-.,a;w%

25 RTYY A

3N

= 33.69 Y%,

= )
sbas-| ~ Oluoly — (6214 Exap il —
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‘ @ A statistic that tells the number of standard deviations a data value is above or below the mean is

calleda...

A) coefficient of variation. . C) percentile. D) quartile.
; S~
Q: € Score —_— r o £y 3
i e :': . .
r ¢ Jeasa

- tell ¢ the wuwber of sfauwdard deviatiows

above or below TtThe Y™ €3wm .

OIf the value X=6 has a z-score of 0.50 and standard deviation 6 in a data set, then the mean value .

' ‘B) 152~ - C) cannotbé determined. D) is -9.

X:é 4 —Z-_Scoref,...onj'a Ve 5 = V'Y

The wmieawm j"?

- P TLE
(- ~ = |

= 4(:“0'56_)-_(_6). = 6-H

' @ Ifthe value X—6 has a z-score 0f -0.50 in a data set, then the mean
A)is550  B)is6.00 C) is6.50 {D) cannotbe determined from the given data

Z-—Score —

‘ | £_ 1
—_ 050 — = v : :
0 5 - —_—— .. Mefm Camn fn;p'f (76 C}?.TQY‘WH 'YI‘ELI

Frem the givem dafa .

| /‘s y
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olf the mean of a set of data equals 18.00 and a value X=22.50 has a z-score of 0.65, then the
. variance must be:

A) 4793] B) 73.94 C) 692 D) 324

;

| | X —p
5 /A —Score = —
0.65 = 22.5 — 18 = 0 = 22518
s 0-65
' a2 e z .—
= Variawce: 6 = Z2 56;8‘ | = 4+.928
. a" : ——

l?

-

olf a student scored X points on a test where the mean score was 82.4, the variance was 9,
and the student's Z- score was 2.7 then X must be ...

A) 743 B) 104 C) 476

SO, AN I s A A il D B S D D .l e g»

7 - §core — XxX—F ,’ X = ?
& | p= 824
} - '
| — 2-”" ! 3
2.3 = X=8 )l 672 9 =>6=3
3 | \' 2 -score =2+

e |
= X =824 = G3Y(2-F) |
=2 X (3) (2-7) + 824 = X = 905
@What is the most appropriate measure of central tendency for the followin g data set?

- A,C B,B,C,A,B
A) Median. B) Midrange. C) Mean. | D) Mode. }

I

(=2ry) a_h__é&_ac_:,uy)*

Mdde (_.3-9 L(.J C._./LA—L’\,_’EZU o'

= )
L 0566664790 sbas-| - Oy — 18488020l —
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elhe ... can be used to determine the spread of a data set.

A) (mode)and the standard deviation C) standard deviation and the(mean
' B) (tudrangeynd the variance (D) variance and the range)

—spread = variation = S %

| Rawga- vgrigwee —stawndard deviatio

@Ihe measures that can be used to determine the spread of a data set are the ...

. A) variance and theneat;x €) variance and the/fmode.x.

) B) (midrange’pnd the standard deviation. { D) range and the standard deviation,
5 @i L mrmin o]

ool )
;.If a data value is not within the range [Q; - 1.5(IQR), Qs + 1.5(IQR)], then this value is

called ... ’
A) anoutlier| B) the median C) the third quartile D) the first quartile

. . ;“ - . ® - . , - , ‘
[&-150aR), Q;-H-f(m@ o 72 Gof 4—-—7{%’ (:_':’ *
outlier 2 5\ 23) @ s p5
———

oIf a data value is smaller than Q1 - 1.5IQR), this value is considered to be....
A) therange. B) the minimum. C) az-score. (D) an outlier.}

x (- 1-5(1QR) o«f;ofgwﬂvl
% Q3 +1.5(TQAR) o rh

outlier o 53] O s 5 Ll

{@A ... is referred to every measurement calculated for a study that is conducted on all students of KAU.

A) statistic. B) population. C) sample. (D) parameter ) BJ:L(—C{‘:’ "
o . R ~
parameter (ewz Ao g o) G 2 (— LTl %

oA ... is‘ referred to every measurement calculated for a study that is.conducted on a gi’oup of students from
- KAU. _ - , ’
A) sample. B) population. ‘C) statistic. . D) parameter. &\ZM o s

Statistic u‘“ﬁé"‘-’ s a ), bo £U) p— LaL) ¢

0566664790
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* Measures of average are also called measures of central tendency and include:

the mean, median, mode, midrange, and weighted mean.
g —— TR ——

* Measures of variation such as the range, variance and standard deviation

are used to describe the spread of data.

* The values that are smaller than Q; — 1.5 (IQR)
or larger than Qs + 1.5 (IQR)

are called outliers.
L ]

* The weighed mean is used when the values in a data set

are not equally represented.

¢ A statistic is a characteristic or measure calculated

using the data values of a sample.

'* A parameter is a characteristic or measure calculated

using all the data values of a specific populatiomn.

» Variances and standard deviations cam be:

used to- determine: the: sgread of the: d'atap

- If the variance or standard deviation is large, the data are more dispersed.

| /. y i
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Summarize data using measures of central tendency, such as the

mean, median, mode, and midrange.

Describe data using the measures of wvartation, such as the range,

variance, and standard deviation.

Identify the position of a data value m a data set using various

measures of position, such as standard scores and quartiles.

Measures of average are also called measures of central tendency and

include the mean, median, mode, midrange, and weighted mean.

When all the values in a data set occur with the same frequency is

said to have no mode.

The midrange (MR) is a rough estimate of the middle and defined as
the sum of the lowest and highest values in a data set divided by 2.

The mean cannot be computed for an open — ended frequency
distribution.

< g . /‘ |
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The mean is affected by extremely high or low values and may not

| be the appropriate average.

The median is used to find the average of an open-ended

distribution.

The median is affected less than the mean by extremely high or

extremely low values.

The midrange 1is easy to compute.

The midrange gives the midpoint.

The midrange is affected by extremely high or low values in a data

set.

. Large coefficient of variation meanslgggvanabﬂlgﬁ

A standard score or z score 1s used when direct comparison of raw

scores 1S ijossible.

L 0566664790
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B‘o_g_ilots are graphical representations of a five-number summary
of a data set. Data set. The five specific values that make up five-

number summary :are M, _(_}2 Q;Z.v (22 ‘and maximum.

The range 1s the distance between highest value and lowest value.

The variance is the average of the squares of the distance between

the mean and each value in a data set.

The standard deviation is the square root of the variance.

A
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