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-Introduction.

- Descriptive and inferential
Statistics.

- Variables and Types of Data.

- Data Collection and

ampling Techniques.
- Observational and Experimental

Studies.



Consists of: ' Consists of:

The collection,

Generalizing from sampling to
organization, population.
summarization, L ' Performing estimation.

Presentation of the data by . : Determining relations between
the tables and graphs. ‘ : variables and making

£ 13 e 9 3 clald gany o | .|  prediction.
: £oil i o g A clalsh g
Soon — Maybe — next — Can
(S50) 2020 plo Jia Jikudl 5 Eysad
| ol el Ao plasiad

Average — mean — median — mod‘e.
2000 ,1996 oo Jin alall 5 Eysadl o
. AT =i pali 0

.
>
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@ In each of these statements, tell whether descriptive or

inferential statistics have been used. !

| slasly
@In the year 2020 148 million Americans w1ll be enrolled in an
HMO. © A ot RO JW\ ” —p (Inferential)

Llaa
Janl

@ Nine out of ten on- the — job fatalities are men -

e

)
B e e /5 pos S U @;ifwa Lz 0, bed) ’.@) (Descriptive)

!
@Expendit’ures for the cable industry were $ 5.66 billion in

1996. b Ll o8 ¢ 2 wsnd o L) ¥ s (Descriptive)

bagia bl Jlead el g0
@T he median household income for people aged 25- 34

is $ 35.888. (Descriptive)

M‘Q&WHW&)EUGM\M}A?J
@Dunkmg decaffeinated coffee can raise cholesterol

levels by 7% - (Inferential)

Al ol (adlilt MJJY\ u.lc dLﬁY\ b gia
‘The national average annual medicine expenditure per person

1s $ 1052 . (Descriptive)
BTSN ¢ Sl o
@ Experts say that mortgage rates may soon soon hit bottom.
(Inferential)
®
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@ Name and define the two areas of statistics
¢ Descriptive statistics: describe the data set. WL’LJ_\M
e Inferential statistics: use the data to draw conclusions

about the population.

J-ﬁ VJ._.) (_—\,\”)‘ KP ¢
® Data Collectmn l <ol
, s Jotr V)

l

Telephone
L SULVEY o

Personal
interview

Mailed

@ Population: A set consists of all subjects —»ab ) ’Uﬁ‘?‘d é\; !

ki | Co A S
Types 0f Population '
=it RO
1 s2 43 yid e
[ lelted populatlon J [U“hmlted population ]

T e MW S b eoazoa)) 3V s

* Example, Students grade * Example: integer numbers
(A,B,C,D,F) (oo -2,-1,0, 1,2, ....... )

’ ¢ Sample: is a group of subjects selected from population.

e Sample C population. ‘
.tb__d(;—e o, Ll LA 0 (o 3,8 P )
’ Ehf-'d (o 2 P ]!



STAT 110 (1432/33) Ao 01> A8y ——

@ Identify the sample and population in each of the following

statements:
ts ) shall

1. In order to study the response times for emergency 988

s I
calls in Jeddah 50 calls are selected randomly over a six
EHans :

month period and the response times are recorded.

** Population: all calls (988).

** Sample: 50 calls.

2. 1500 listeners to talk radio program of various types

e —
e——

T . » . A -
are selected. {g’m;{; Voo Wl oz gus) PN Lo e ) &-—‘9\500
. ¢ =
** Population: all listeners to radio program.

ok VSample: 1500 listeners.

— 0566664790
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® Why we must use a sample Instead of population?
) &g}l\u——e J.N M! o> o\ 5L

We must use a sample Instead of population because:

Len Ul Ll aRtl o U cusWNCio k%
= =

@ The‘size of population may be very large.
@ Study the Whole population may be very expensive.
qu.( Vo ' o La, JJL('L-U -l s

(Save Money)
Jul_o*s

@ Study the whole population may be need to a long time .
‘)*JP(_,.J)JZLJ‘ La &_Es;.zl’q____/’/ﬁ

(Save Time)
c_»))’JJy

(4) Study the whole population may be destructive for the
e pop D ,

/.)

: ~N [V
elements of population. A T A P
\,G\.&,\;_Llwr—rvf &r= Y
L o=t ,aw o)) pash Eﬂ/\’vﬂ
s s a5 5 &\ Yo

— 0566664790
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<t _r
Type of Samples

;_:‘,.\_\:g\ Cg—" P

A

Y ) 4 A 4 h 4

Random Systematic Stratified Cluster
sample sample sample sample

:Random Sample 4 gdall dial) -

| (L% s
* All units of the population has the same chance of selecting.

:System sample

"’ :~a~ “ W'

bl Aadl o8 sae (s ey Waae Cile sana ) adinal andy g

A s e A Leati p IS 136 U e I de sanall (o Al jlaal 2y
Agsthall Ll (50 Ja Dl saaall dS G0 A Leadi 5 A

........ leath , ............Seventh « 4le Ju Al = GlSl e

Al Al

:Stratified sample

(alxie je) lidh e (i) Aablite pe Cle gane () adinall aiy g
Asphs S e Aagen 0 sl die Ll oy o

:Cluster sample 433 giiall dinll -

A Gle sane N pnia adinall G oS e
J.LAL\L A ?M (';3 le gaaadd  (an Q:J\.C‘SA.M.“ Y (e _)Ls;_)

5t Cile ganal



Classify each sample as random, systematic, stratified, or

cluster.

PR W VS S-S VR
@ In a large school district, all teachers from two buildings

are interviewed to determine whether they believe the
' Al ) il
students have less homework to do now than in previous years.

(Cluster)
EWEOU D IS AU
Optiall e cpupaddl JSHLadl 5 e
IS Jse

@ Every seveli:gcustomer entering a shopping mall is asked
| o Qe Jaal
to select her or his favorite store.

(Systematic)

Z;) Nursing supervisors are selected using random numbers
A giaadl il g

in order to determine annual salaries.

(Random)

alicliae g Voo B
@ Every IOQ_t_ll_ hamburger manufactured is checked to
T Apa ya
“determine its fat content.

(Systematic)

&l Bl
@ Mail carriers of a large city are divided into four groups

according to gender (male or female) and according to
O3y OsS .
whether they walk or ride on their routes. Then 10 are
illia

selected from each group and interviewed to determine

whether they have been bitten by a dog in the last year.

(Stratified) &J—mﬁﬁ# Cile gana £ ) | gandd
48 gana JS o Vo LA A3
@

— 0566664790
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Qualitative . " Quantitative
(4t Coal) Apbiay (Rd)) A

Ranked (ordinal)
i

e

e

oJ bt
..qA_J.ALSS“ Lg}mm“ L]
A,B,C,D,F

St | RS

(ool a5

k 'F‘“\ Jilad el S

(A, B, 0, AB) e S s

(3= 59 ¢ 50 e s PR RS
' Zip Cod

QL\J,\'\..\ A e
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. . ' (3 “_
* Variables | :Is quantity can taken different values. = ¢ U @) <. 1
R
Example : length , weight, age, coller, time,...............
ilial <l

* Qualitative : The variables expressing by categories or classes.

Example: * Gender (Male, Female) — category.

* Classes (2-5, 6-9, 10-13) — classes.

* Qualitative variables are two types
@ Nominal Variables:

Gives names in which there is no order.

Example: * Types of blood.

* Name your country.
@ Ranked (ordinal) | Variables:
st . . cilinal s 2
Classifies variables into categories that can be ranked.
Example: * Academic level. A, B, ........ « (A Sy oyt
* Level of the Hotel. %, #%, ......... g Rk kK
» . /. ’ , ‘
0566664790 suad- - Sluply —— LQJ.ALESAADI_QI"JI —




—  STAT 110 (1432/33) Ao s> Sty ——

(-6-’"' )(\f"‘ﬂw—(—s—v:\'—ﬁv}»cﬂlﬁb %GQ‘J‘-«“

Quantitative |It is the variables which takes numerical values

with measure scale and can be ordered or ranked.

Example: Age, height, weight,..........

* Quantitative variables are two types

@ Discrete Variables | are can be count. e oa
_ . O (;_a o U
Example: * Number of student in class. T

* Number of cars in park.

@ Continuous variables:

It is the variable which can take all possible numerical values in

a given llltel‘Val. '—'-——'r-"_ . b °j‘,. J_'p ) s

Example: * Height of a student.

e Weight of a student.

_-® '
L 0566664790 —— suas\ - Sluply — (024 §74p. 001l —
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w
(.—'9_'4./..0 @’LAJ "-’AS
Classify each variable as qualitative or quantitative.

Number of bicycles sold in 1 year by a large sporting

goods Store.

22 b G paall 5 <) cladl) o) o
2 % @ Colors of baseball caps in a store.
Gudall ol (§ iaall ¢
@ Times it takes to cut a lawn.
Ukl 5, V) Gaasal) 4l Anud
@ Capacity in cubic feet of six truck beds.
&2
*. Classification of children in a day-care center (infant —
] L'AJJ

toddler, preschool).

Tos> 0
@ Weights of fish caught in Lake George.
bmS daala b A4S pLacY dpclaay) Al

X 2 ’ Marital statues of faculty members in a large university.

~

Solution

@ , @ , @ and @ are Quantitative.
@ @ and ‘ g )are Qualitative. a-r.w: p)

L— 0566664790
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Classify each variable as dlscrete or contlnuous

c__-' L P4 Nl
X% ¥ ' (a) Number of doughnuts sold each day by doughnut Heaven.
hbuuh\.aawbjﬁ‘\a).\

‘Watm temperatures of six swimming pools in Plttsburgh

on a given day.
bl gaall Lale
@ Weights of cats in a pet shelter.

;L'UU:..: a1 Y aad clelady ‘;&A‘ﬂ\]\ aad)
Lifetime (in hours) of 12 flashlight batteries.

X * Number of cheeseburgers sold each day by a hamburger

stand on a college campus.

5 s gadl
% * @ Number of DVDs rented each day by a video store.
s b Aabalia B ple GUIA Y aad il gllally Ao

’ (g) Capacity (in gallons) of six reservoirs in Jefferson County.
‘v —/ap cu bl ¢

N

Solution

and are Discrete. , = lag dealg)S
L) Number of
@ @ @ and . are Contmuous .

@
— 0566664790 —— cup>\ -~ Oluplyy — LSJ.ALSAADI_QHUI —
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RIS
Example: * blood types (A, B,O, AB).

* gender (male, female)

@ | Ordinallevel data

g Al ulssal

L 5 Gaeluai Lgas 5 oS i Ol st () Ranie cilily 4

Example: * Grade of course (A, B, C, D. F)
* Rating scale (Poor, Fair, Good, Excellent).

* Ranking of tennis players. <— bV s Y Cans

Q) | Interval level data 5 ) i

S

Example: * Temperature sa g b o g 0Sas
5 oaLaY aland) iy Y el

AN

Gl (189 Y5 e ga (1989 BALAN aland) sa g e Al jiuall of 1 jhea by
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Classify each as nominal — level, ordinal - level, interval

level, or ratio — level measurement.

clakea i sital Jha
@Pages in the city of Cleveland telephone book. (Ratio)
ceee Al Y G ol sl Jlo cladia
Zero wim\lj ;L\SLMQME.S gi

@ Rankings of tennis players. (Ordinal)
@ Weights of air conditioners. (Ratio)

_ cladd
@ Temperatures inside 10 refrigerators. (Interval)

Salaries of the top five CEO in the United States. (Ratio)

i 3 Adas cla e Ay Ugde  Saa 8 jliaa
@Ratings of eight local plays (Poor, Fair, Good, Excellent)

(Ordinal)
Times required for mechanics to do a trune-up (Ratio)
@ Ages of students in a classroom. (Ratio)

doeLainy) Allad) sl sl dabe e 23 jial
@Marital status of patients in a physician's office.  (Nominal)

5l FENIG
@ Horsepower of tractor engines. : (Ratio)

@ S )
L 0566664790 sbas-| - Oy —— 18241 8aap. 01| —
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The researcher

# Observe only and not effect1
il 4 ekl Jax e caaall i
.quu;:fweajlm(gswm oyl e ddaaNa il @

....... Find — See ..... gl e Ju cldS o

udy ) »,  The researcher

Effect and observe. —w

1aa 58l 5 ae adaadle S audall Jae s allall 3 Galdl e JAd Guaay

ool il e Jax)
cppelid e ae e ) a5l Aaadle 5 e i i all elaed sl ¥

....... Placed on - given.... ¢ ol 1 e Jui culaS *

e
sbas-| - Oluoly — (014 faap il —

-
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T J 16_» 56010 0133 ASuil)

Identify each study as being either observational or experimental:

3

. Subjects were randomly assigned to two groups, and one
4,.ul: wbied
group wasrg venJan herb and the other group a placebo
(Elia Gt Gl
After 6 months, the numbers of respiratory tract 1nfect10ns

each group had were compared.

4c gene JS g Olall e (pma g g plae s @lld g and Hall 3 Jaxil
(Experimental )

L_Aﬂ\j P.J‘)A tl:‘.ﬂ.\ __“_‘
'A researcher stood at a busy intersection torsee if the color
) L\.ud‘ u.a_‘;a.u“ \.d».) G_J —_ A 2\.:;).\4“
of th? au§?1110b116 that a person drives is related to running
RN
red lights.

JAd e Jaad aaliy to see
(Observational)

@A researcher \’:f:__l_tid_}that people who are more hostile have
-1

higher total cholesterol levels than who are less hostile.

g Jaxi sn find *

(Observational)

‘ Subjects are randomly assigned to four groups.

Each group is placed on one of fo&‘ special diets — a low- fat
e -2

==
diet, a high- fish diet, a combination of low — fat diet, and a

regular diet. After 6 months, the blood pressures of the

groups are compared to see if diet has any effect on blood

pressure.
( "adll bt e sl il Al o 8 Jaall
Each group is placed on diets

(Experimental)
sbas-| - Ololyy — (824 faap-aillll —
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2x+1=y

* Independent (S534) + X Jise s

Another name: Explanatory variable

Example: * number of study hours

* Room temperature

’ * Dependent variable (o) y (a5 ) ey e

Jtiaall jaiall ey al S clilaad) 36 sa

Another name: Qutcome variable

Example: * Student score.

* Bacteria growth.

| *[ Confounding

S-'.. “ ..... “ C)Q l . CJSA_Q \y “...
cps Q o Al e ae Jalsy ) e Jing

. ——y e et e et T N

' fJEEeir_f/erE’ With other variables 3

—( JEe uxie ) bl 4ujles 1 Jla
(&5 - ) 4ol e =€ *
- Gl e g iyl

o ]
0566664790 dup>\ - Gluply — LglALESAAD,mIUI —
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Identify the independent variable and the dependent:

variable for each of the studies in last Exercise: S ) (\FJJ'-” <

shedV pep g , —_
Independent var. : " type of pill " i3«

v — \"L\P_}J’ 3 A
Dependent var. : " number of infections " il

[ LTS .
Independent var. : " color o automobile " s«

3 ,fe(’ 0, (EABRRY) &_5 .
Dependent var. : " running red lights " e

-

Tl O
Independent var. : " [ével of hostility "ise

J),:_J)g' U‘_,:-——'

Dependent var. : "cholesterol level" i

' 5 ‘L
@Independent var. : " typ€ of glet "

CA bi,
Dependent var. : " blood pressure " st

— 0566664790
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* Suggest possible confounding variable

in last exercise: (Pagel6)

(A) Workplace of subjects , smoking habits, ... ...

(B) Gender, age, ... ... ...

(O) Diet, type of job, ... ...

(D) Exercise , heredity , age, ... ... ... ... ..

— 0566664790

sbas-| - Oluoly — (624 F7ap. 0]
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-3 d-‘};———'

Lo oL

** The two major areas of statistics are descriptive and inferential

** Descriptive statisticssincludes the collection. Organization,
summariiation and presentation of data

** Inferential _statistics s includes making inferences from
samples to populations, estimations, determining relationships
and making predictions. Inferential statistics : is based on

Jdlae & b
- probability theory.

** Since 'in most cases the populations under study are large,

statisticians use subgroups called samples to get the necessary

data for their studies. There are four basic methods used to

obtain samples: random, systematic, stratified and cluster.

.M'w
** Data can be classified as qualitative or quantitative.

Quantitative data can be either discrete or continues, depending

on the values they can assume. Data can also be measured by

various scales the four basic levels of measurement are

nominal, ordinal, interval and ratio.

** There are two basic types of statistical studies:

observational studies and experimental studies.

when conducting observational studies, researchers observe

what is happening or what has happened and then draw
. tolic—| S e
conclusions based on these observations.

= )
L 0566664790 suos-| - Oluply —— (824 87an.0ull]































































































































































































































e number summary.

Outliers.
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(number of values below x)+05
' x-100%

Percentile = : _ -
- Total numb_er of values

Example 1:

A teacher gives a 20 — point test to 10 students. The scores are:
18,15,12,6,8,2,3,5,20,10

Find: the percentile rank of score of 12.

Solutmn\

Arrange the data from low to high

2,3.5,.6,8,10,{12{,15,18,20
Percentile = o l(;) 5 x 100% = 65%.
. A student whose score was 12 better than 65% of the class.

— 0566664790 —. s'\u:b\ - U‘d’;&\n E {SlALS’A Aﬁ:ﬂ”j[ —
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* Arrange the value corresponding to a given percentile

n.p |
100

Aipee Lygie Lol ALE Logll i 1 C =

Where: n is total number of values
- P is percentile. |
P Al s el dadll an g8 5 Al @;“J =l 320 @uc s C s K
L g2l ddll el 3 C 2aall 550 daall J;L@M e C <alS 13

e
P Kpaill 3B} Tl 558 bl

T Tt r e T

| b E 'L .- 3 /‘; | .‘\A
shas-li— Oluplly —— 183 432401

0566664790
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‘s
g

From example 1:

Find the value corresponding to percentile 25%.

Arrange the data........... -
2,3,5,6,8,10,12,15,18,20
- nxp - 10 x 25
daill i g C= = =25
100 [ =
e If: C is not whole number ——— l ———
Round it up to the next whole number i g=2t)) saad o
—_— | ’
.. C=3 (Third) \3@’0‘ ol S

S ot S, . - —— . -

.. The value 5 corresponding to 25%
Find the value corresponding to percentile 60 %

2,3,5,6,8,[ 101, 121-15,18,20

. nxp 10 x 60
il i i C= = =6
' 100 100

e If: C is whole number

Use the value halfway between C and C + 1

10+ 12

5

= 11 .. corresponding to 60%

.. Anyone scoring 11 is better than 60% of the class.

— 0566664790

g
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Q Q2 Qs

NN 7S S/ s

5
s

S S e
¥ ¥
Outliers = . Outliers

li ' Q_E_Ig_rﬁ_}ﬁgg divide the distribution into four groups
separated by Q; , Q, Q5.
e (), is the median

e Inter quartile range: IQR = Q; — Q,

Mean ,
¢ / / Mode . }
o ;-‘.- B ‘,—3“(.)—;—. me:ﬁc-z.nj
o Skew:SK= _______ - OR S K= __
S ' 'I e _.S_- -
| PN S
\ L!l_s Saly By J" o] Nfu-“
" Standard Deviation
| %)
_ s N
Where X = == and S 1
n n—1

e MidQ= _Q,+0Q;

L 0566664790 —— sua>\~Olply — leALSAAD!-QuUI —
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Example:

For the values . .

33,27,51,30,31,23,38,40,42, 43,29
 Find: Q; , Q», Q5 , IQR , mid Q and Skew.

* Arrange the data from low to hlgh \_,J;L‘,J bl (g 55 *
Q:

| 23"27?29,3‘0,31 331 ,38,40,42,43 51

*Qy (Median) =§§\
* QL9 " Qs =42)
*IQR = Q; — Q, =42 — 29 ={13)

Q1 + Q3 29+42 \
* Mid Q = = =35.5)
2 2 T

N

- — x
*To find skew ; we find x = 2 = 21%2 = 35.181

2
% — (ZX) 14307 — O8D

and S = = 1L —3832

n—1 11-1
. 3(x —med) 3 (35.1818 —33) N

- SK = = fo 79

S 832 > 0
&P
. Skew to the right. | "'=1‘:-='
| =

= )
L— 0566664790 sbas-| - Oy — (814 fap ol —
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3 (X - median) |}

: SK=
T S

T oy

(1) Symmetric ~ : if ~ SK=0

Mean = median = mode

| Skew to the right: if SK>0

Mode < median < mean

| @Skéw to the left: if S K <0

Mean < median < mode

Example:

o Ifthe mean=4and mode =2 = Mode K Medn
then the distribution is : right skew. |

¢ [fthe mode =8 and median =5 =3 MQJ'J'W < Mo:c‘fe
then the distribution is : left skew..

- A A
o If the mean, median and mode are equal ¥~ L ev VL)

the distribution is: Symmetric.

5 )
— 05666647‘90 — CW\ - L:J\I’.\O\!) —— LSJ-ALSAAD!-Q-U-U' —_—1




. STAT 110 (1432/33) _.{3_}_ AL SsS ANl
® Inasvmmetrcal distributron, the data values are
evenly distributed on both sides of the mean.

[mean=medran=modd | 2

E

...... “\\“- -
A
~ e A

. s
SR
3

N
At A,
S

4 - 3 o
i %\%ﬁ .“":“\ TR “‘:-:'rs ._ &k.‘\'\‘\\x '

SRRSARRINNNNASS N

@ [n a positivelv skewed or naht skewed distribution,
the majonty of the data values fall to the left of the
mean and cluster at the lower end of the chbtnbutlon

mode<med1an<mean

2 o

=y
R N
5 =w\.%\§

S

7
s, 72
i
L

@ Ina negatively skew edor left skewed distrmbution,
“the majority of the data values fall to the right of
the mean and cluster at the upper end of the distribution

Fmean<median<mods

L— 0566664790
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Distribution Shapes

(a) Bell-shaped

(¢) J-shaped - (d) Reverse J-shaped

AY

(e) Right—skewed (f) Left-skewed.

¥4

(g) Bimodal (h) U-shaped

_e
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Exercises:

Find: Q,, Q,, Q;, IQR , mid Q and Skew.

For the value.

22,50,15,18,6,13,12,5

If: the number of data set is 6

and the mean is 8

* Find the sum of the data values.

For the'-f.ollowing data set:

79 ,83,86,90,96,100

th

i Find the value corresponding to the 60 percentile

Find the five number summary for the following data

10,6,12,2,16,20, 14

If the variance is 36..

Find the standard deviation.

/. ¢
L— 0566664790 —— <\ - Olply — @lA,LsAAm.D.ﬂUI —_




—  STAT 110 (1432/33) _‘_ M LIS ASel)  ——
Example:

Check the following data set for outliers.

5,6,12,13,15,18,22,50.

* Qy (median) =

1

*Q
*Q3=

Qi Q2 Q;
1 If |
. 9 20 ‘
' A\ \d ,
Q= L5(TaR) @z +1-5(IQR)
= 9 =15 L) = 204+ L5(\\ )

The value 50 is outside the interval [=7.5 , 36.5)

.. 50 it can be considered an outlier.

. ————:
m—

L 0566664790
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¢ Five — number summary of the data set:

The lowest value of the data set.

The first quartile Q;.
(3) The median Q,.

(4) The third quartile Qs.

(5) The highest value of the data set.

Example:
Construct a box Plot for the data.

33,38,43,30,29,40,51,27,23,31

Solution:

Arrange the data from low to high:

23 .27 ,, 30,31 [331 38,40 ,43,51
Q2

A, oy
L ? ' 33 - 42 H
23 ] 1
¥ - H
} ] I | I I | |
20 25 30 35 40 45 50 55
e The distribution is right skew.
e The distribution is symmetric — — Box —l caaiia 3 Q; byl IS 1Y @
o The distribution is right skew | | Oeedl 4ga Box 0 Jala ).ASSJI dalial s 1y @

« The distribution is left skew | Dbl dea Box I Jaly S dsluall culS 1Y @
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Example:
Use the box plot to find:

¢ ‘ -——¢

49 S0 5t - 52 53 54 55 56 57

@ This distribution is positive or negative skew.

N

| @ Q=51
@ Q,=55
Median: Q, = 52

(DI1R=0Q;-Q,=55-51=4

@ Min. Value = 49,
. Max. Value = 57.

, @Thé distribution is : right skew

— 0566664790

= )
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Ch. 3 - Part 3
Chapter Quiz.

- measures of Central tendency.
- measures of variation.
- measures of position.




;]

5 (1R, AL T

P AR

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—
L— 0566664790

—
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i gF | s s Gl
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.

L 0566664790

o = )
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SR %»w»»»v\\)vwwwwvx&»’w%«m»w»mo%w»w»v»w* »»»»»»»»

% 2 o N Q%2 LX)
N - 1N & &, X IR
e 5 5 3 T e s T e OIS
IO SN ) a”aw'@s&sss&ss#aaaaa T e N IO
X o
ftt’*s”s"sa"ssza”e%‘s%”@“s*s“s"s”fss“ss“zfn“a”at"ss”a’a”a”a“w%’e“a%*a“fs“s ) ”.x*a"s’:s”z a{%’” *sa’a’e
oS ST BB R

| 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

— 0566664790
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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).

L 0566664790

= )
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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)

| = )
0566664790 sbas-| - Oy — 18241 83ap. 0| —
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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.

— 0566664790

e )
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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

/‘

— 0566664790
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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

= )
0566664790 suos-| - Oluoly —— (24 874p- 00l —
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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
| 0566664790 —— s\ - Gy — (@24 f7ap ol —
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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

— 0566664790
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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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i

®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‘ &

— 0566664790
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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
— 0566664790 —— suas-| - Oy — (82 4 faapnouill —
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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

| @ \
0566664790 — shas-| - Slsly — (824 &Tp.0ull —
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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
— 0566664790 s>\ - Oluply — leALSAADl-mm[
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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 —




—— STAT 110 (1432/33) _@_ 5010 001> ASalt) ——
) )1 Ay '
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
L 0566664790 sbas-| - Slaly, — (821 4 fmap ol —
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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 . /‘ |
L 0566664790 —— cuas\~Oluply — LSJ-ALSAADI-QMH —
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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.
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"Ch.5-Part 1

- Introduction.

| _Probability Distributions.
- Mean , Variance , Standard
Deviation and Expectation.
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Discrete Probability Distributions

e A random variable is a variable whose values are determined by

chance.

e Variables that can assume all values in the interval between any two
given values are called continuous variables. For example, if the
temperature goes from 60° to 70°.

e If a variable can assume only a specific number of values, such as the
outcomes for the roll of a die or the outcomes for the toss of a coin,
then the variable is called a discrete variable.

e For these Exercises, state whether the variable is discrete or
continuous.

1. The speed of a jet airplane. (Continuous)
W

2. The number of cheeseburgers a fast-food restaurant serves each

day. (Discrete)
M

3. The number of people who play the state lottery each day.

(Discrete)
W
4. The weight of a Siberian tiger. (continuous)
e
5. The time it takes to complete a marathon. (continuous)

ot 040 P SRS
e PV

6. The number of mathematics majors in your school. (Discrete)

7. The blood pressures of all patients admitted to a hospital on a

specific day. (Discrete)

M

. g
shia-| - oluoly “_L_QlAngt_lel —
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Example:
Construct a probability for rolling a single die.

Outcome x

O\P—-‘O\l

Probability: P(x) 5 é é é

Example:
Represent graphically the probability distribution for the sample

space for tossing three coins.

Number of heads x

Probability: P (x)

H -HHH

H T SHHT

H H -HTH

T T SHTT

APX) H -THH

A H T =THT
3 & v T ‘ o

£ A T H -»TTH

e r STTT

Numbers of heads
®
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1. The Sum of the probabilities of all the events in the sample space
- must be equal 1 Y PX)=1

2. The probability of each event in the sample space must be between

or equal to 0 and 1. 0<PX)<I1.

Example:
Determine whether each distribution is a probability distribution.

X 0 5 10

Yes, it is a probability distribution.

© W_TTT‘T—__—Tﬂ

PX)(-10] 1.5 ] 03 | 02 "

No. It is not a probability distribution, since P (x) cannot be 1.5 or — 1. 0

X

@ P (X)

Yes, it is a probability distribution.

@O X T 2713717
[PX) | 05 ] 03 | 04

No, it is not, since > p (X)=1.2

1
8

e
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¢ Formula for the mean of a probability distribution

- The mean of a random variable with a discrete probability

distribution
p=X,.PX)+X,.PX,)+ X, . P(X,)+ errvininnne +X, . P(X,)
p=2X.P(X)

e Formula for the variance of a probability distribution

o’ = QX" . P(X)] - ¢

o The standard deviation of a probability distribution is

o=vo! o JYIX.PX) - W

e The expected value:

h=EX) = XX. P(X)

¢ Remember that variance and standard deviation cannot be

negative.

e
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If Xis a discrete random variable with Z[X P(X )] =6 and £(X ) =2. The variance for the
probability distribution of X is
A) 1.732 _B)_Z C) 4 D) i.i41

Etx)= 2
oo = Zﬂ’a' f)(/\’) . f‘z %A_f" ==

b — (2>z :6—-’-}::
| T

Find the mean of the distribution shown.
' X 1 2
P(x) 0.40 0.60

A) 160 B) 0.87 C) 1.09 D) 1.33

Pz &% p(0) = (1)(o-4o) +(2)(e.60) I

In a frequency distribution, if the percentages are 20%, 38%, X and 16%, then the percentage X'is ...
A) 26% B) 11% C) 16% D) 21%

ITm frejuemcy distributios : ZP(X):[e:;;ff'

E—P(i{,:loa%@(. -
‘ o
20 Yo +38% 1+ X +l6% = loo %,

?‘470 + X loo %

i

X =leo % — 74% —_—>fx:zg‘ﬁ

_®
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Example:
A pizza shop owner determines the number of pizza that are

delivered each day. Find the mean variance, and standard
deviation for the distribution shown. If the manager stated that
45 pizzas were delivered on one day. Do you think that this is a

. ey 4.'3'.4 - K3 ' - 3
believable claim?

[ x  Pw

35 0.1 3.5 122.5
” 36 0.2 7.2 259.2
I, 37 0.3 11.1 4107
” 38 0.3 11.4 433.2
39 0.1 3.9 152.1

> xPx)=3711Y % px)=1377.7

e Mean: p= > x .p(x)=20.8
e Variance: co’= Y x*.px)-p?
 =1377.7-(37.1)
| =1.29
o Standard deviation: ¢ = /o = +1.29 = 1.1

)
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Example: il g
The number of suits sold per day at a retail store is shown in the

table, with the corresponding probabilities. Find the mean,

variance, and standard deviation of the distribution.

If the manager of the retail store wants to be sure that he has

enough suits for the next 5 days, how many should the manager

purchase ?

X P(x) X. P (x) X2 P (x)

19 0.2 3.8 | 72.2

20 0.2 4 80

21 0.3 6.3 132.3

22 0.2 4.4 96.8

23 0.1 2.3 52.9 |
Y xP(x)=208 | x°P(x)=434.2 l

e Mean. u= > x.p(x) =37.1
e Variance: 6> = 3 x?.p(x) - p®
=434.2 - (20.8)*
=1.56
o Standard_ deviation: & = +/o? = .56 =12

* The number of suits = (20.8) x (5) = 104 suits

_e
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Example:
From past experience, a company has found that in cartons of

transistors, 92 % contain no defective transistors, 3% contain
one defective transistor, 3% contain two defective transistors,
and 2% contain three defective transistors. Find the mean,
variance, and standard deviation. For the defective transistors.

About how many extra transistors per day would the company

need to replace the defective ones if it used 10 cartons per day?

X P (%) X. P (x) X*. P (x)
0 0.92 0 0
1 0.03 0.03 0.03
2 0.03 | 0.06 0.2
3 0.02 0.06 0.18
Y xP®=015 | ¥ x.P(x)=033

e Mean. u= > x.p(x)=0.15

Variance: 6 =3 x°.p(x) - u’
=0.33 - (0.15)
=0.3075
Standard deviation: o = +/o? = +/0.3075 =0.555

Number of extra transistors = (0.15) . (10) =1.5i1s = 2.

_ = )
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What is the sample size for the following probability distribution?
X 1 3 5 7 o9 .

PX) 17 177 2/77 271 1/7
A) It cannot be determined. B) 25 C)Ss D)1
—

sample size syl £ Wdl 4 0Gy x
Bl ) 25 S Uy e

A box contains 4 red balls and 7 black balls. 5 balls are selected with replacement. The standard

deviation of the number of red balls that will be obtained is ...
A) 0.968. B) 1.08 C) 0.938 D) 116

4 ved , 2 black 5 15oare selected

To  pimd  stimdard

6" = \’M-P-‘L :\15(%)(%)

= l.o 25 :;f!l-oS

devigtion for red.

A box contains 3 red balls and 5 black balls. 4 balls are selected with replacement. The standerd
deviation of the number of red balls that will be obtained is
A) 0938 B) 5: C) 4 D) 0.968

3 red , 2 black
'T:; fimd stamdard devidtiom for red balls.

&_-_- (nf‘], N
= ﬁ(“@' () LPrg €y

- 0.968 B e sﬂﬁ
— 0566664790 —— sbas-| - Slwaly —— (824, &7ap, 0ullll —

4 dre f’ecfed -‘O‘iz\ = q:}




. STAT 110 (1432/33) ASelin OA> A8 ——

Example:

A person decides to invest $ 50.000 in a gas well. Based on

history, the Probabilities of the outcomes are as follows.

Outcome x

$ 80.000 (Highly successful)

$ 40.000 (Moderately successful

- $50.000 (Dry well) s S5 jlws

Dbl
* Find the expected value of the investment.

Would you consider this a good investment?

Ex)=>x.P®x)
= (80000) (0.2) + (40000) (0.7) + (-50000) (0.1)
= $ 39000 |

This a good investment.

_@®
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If Xis a discrete random variable with Z[Y PX )] 4 and E(A y=-2. The standard deviation

for the probability distribution of X is
A) 8 B) 1.41 C) 2.828 D)o

= x Py =4 ¢ pP= EC")'-2 ‘_g_‘__.?

S = Z_XLFCX) — M

I
.-F
\
0N
~
]
=
|
X
I\
o]

“?52:0 ==';>5’:J°”1=\r:=0

If Xis a discrete random variable with Z[X ‘PX )] 7and 6 = 2, then the mean for the
probability distribution of Xis .
A)224 B) S5 C)]l4l D)2

/_7—:5
dvz ZXZ' F(X) —_ j‘l 4—(f/V/L'

I

P =5 =2-236 z@

e
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A binomial experiment is a probability experiment that
satisfies the following four requirements:

1. There must be a fixed number of trials.

2. Each trial has only two outcomes: success or fail.

3. The outcomes of each trial must be independent of each other.

4. The probability of a success must remain the same for each trial.

Vammce, an tandard devzatzon for tl‘“‘ i

'bmof ,a\gdzstrzbutwn G

The mean, variance, and standard deviation of a variable that has
the binomial distribution can be found by using the following
formulas.

e Mean: p=n.p

J Varlance. ‘=n.p.q

o Standard deviation: c=.n.p.q

Mww’vmﬁ;%

} ] — e
o>} - Uluoly _—_L_glALSAéJI-mm —
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Example:
A dice is rolled 480 times. Find the mean, variance, and

standard deviation of the number of 2s that will be rolled.

Getting a 2 is a success and not getting a 2 is a failure:
o n =480, P = l,andqz—s—
6 6

o u=n.p = 480. é = 80

e o’ =np.q=480. (—16—] (%) = 66.7

e 0o=.npq=+6067 =282

A coin is tossed 4 times. Find the mean, variance, and standard

deviation of the number of heads that will be obtained.

A

L

— S
Example: A
IA

D

The binomial distribution and

1 1
=4 = — and =~
n p 5 q 5
=n -—4—1— = 2
L ) =
1 1
cl=n.p.q=4.=.==1
P-4 22
GZ\H:-I

L— 0566664790
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Example:

If 3% of calculators are defective, find the mean, variance, and

standard deviation of a lot of 300 calculators.

-n=300 p=10.03 q=0.97
e 1 =np = (300)(0.03) =
e ¢’ =n.p.q = (300) (0.03) (0.97) = 8.7
= Jo? = V873 =29 =3

Example:

In a restaurant, a study found that 42% of all patrons smoked.

If the seating capacity of the restaurant is 80 people, find the
mean, variance, and standard deviation of the number of

smokers. About how many seats should be available. For

smoking customers?

n= 80 p=042 q=0.58
® u=n.p=(80)(0.42) =33.6
¢ o* = n.p.q =(80) (0.42) (0.58) =195
o 5=+o% = 195 =

0566664790
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Which of the following are binomial experiments or can be

. . : ‘) .
reduced to binomial experiments’ st ) S o ala
Surveying 100 People to determine if they like sudsy soap.
(Binomial)

Tossing a coin 100 times to see how many heads occur
(Binomial)

@ Asking 1000 people which brand of cigarettes they smoke.
( Not binomial)

Testing one brand of aspirin by using 10 people to determine whether

it is effective (Binomial)

‘ :}Asking 100 people if they smoke (Binomial)

Checking 1000 applicants to see whether they were admitted to white
Oak college. (Binomial)

‘ :) Surveying 300 prisoners to see how many different crimes they were
les

sl . .
convicted of. (Not binomial)

@ Surveying 300 prisoners to see whether this is their first offense.

(Binomial)

i

s\ - Olwply _'LSlALéAD:_QﬂUI i
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Binomiral-_l"i‘obability FQ’?mtila |

e m——

In a binomial experiment, the probability of exactly X successes v
in n trials is

n!

P(x)= ————xp* xq"  =aC_xp*xq"™"

| (n — x)Ix! ‘

Example: -

A student takes a 20 — question, true/ false exam and guesses on

okaal
each question. Find the probability of passing if the lowest

H

passing grade is 15 correct out of 20. Would you consider this

event likely to occur? Explain your answer.

1
P 9=

1
2

p (passing) =p (x> 15)

=px=15)+px=16)+px=17)+p(x=18) +p(x=19) +p (x=20)

15 5 16 4
-0c, (3] 3) +2e(3) 3
2 2 2 2
17 3 18 2
+20C,, (lj (ij +20C, (lj (ij
2 2 2 2
19 1 20 0
+20C,, (l) (lJ +20C20(lj (l)
2 2 : 2 2

=0.015+0.005+0.001 +.....=0.021 <0.5

There for P (passing) unlikely to occur.

_-®
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Example:

-

i
A survey found that 86% of Americans have never been a victim
aind) Aoy ja
of violent crime. If a sample of 12 Americans is selected at
5% Jsiea
" random, find the probability that 10 or more have never been

victims of violent crime. Does it seem reasonable that 10 or

more have never been victims of violent crime?

n=12 p=0.86 q=20.14

p(x210)=p (x=10)+px=11)+p (x=12)

=12C 9 (0.86)" (0.14)* + 12C; (0.86)" (0.14)' + 12C, (0.86)"* (0.14)°

= 0.77> 0.5

Yes: it seem reasonable.................

)
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Example: _ s
If 80% of the people in a community have internet access from

their 11q1pf:s, find these probabilities for a sample of 10 people.
a. K’S Yngjs;t 6 have internet access.
b. Exactly 6 have internet access.
¢. At least 6 have internet access.

d. Which event a, b, or ¢ is most likely to occur? Explain why?

n=10 p=0.8 q=0.2

(2) P (atmost6) =p (x < 6)
=p(x=6)+pE=5+p(x=4)+px=3)+pEx=2)+p(x=1)+p(x=0) %
=10 C4(0.8)° (0.2)* + 10 C5(0.8)° (0.2’ + 10 C,4(0.8)* (0.2)°

+10 C; (0.8)° (0.2)” + 10 C, (0.8)* (0.2)* + 10C, (0.8)' (0.2)°

+10 Co (0.8)°(0.2)!? =0.121

(b)P (x =6)=10C; (0.8)° (0.2)" =0.088

(c)p (at least 6) =p (x =6) =........... = (0.967.

(d) Event c is most likely to occur because it's > 0.5

L— 0566664790
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A dieis rolled 5 times. the probability of getting a number 4 one time only is

A) 0402 B) 0.167 C) 0015 D) 0.386 _—
! . 2
n=5 P= & T= =
iiate Y7 T
F(X ::9) = mn Cy F i —_— (w
! 51
P()( ::l) = 5 ("Z‘) %)
= 0,408 ~ o.Ho2
=

A die iS rO”ed 5t i i 'ty of getting
1mes Lhe DI'Obabl]l f 5 3 7
—Sy ) L gétling a number\a exaCﬂY,JfWO times 0111}’ is

A) 0.598 B) 0.161 C) 0.839 D) 0.402

M = 5 D
=

e
6 N

PCXY =z mex {7 (30}
2

1. [T 5 5 - , o
P(K:’L):ffz (Z‘) (—6—~ L ~ g.16]
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L 3
=7 Pe g 1=y
A student takes a 7 question multiple choice quiz with 4 choices for each question. If the student v
guesses at random on each question, what is the probability that the student gats exactly 3 questions
correct? —~
—— X =3
A) 0130  B) 0346 C) 0173 D) 0.043
v =X
/ LY -
P(x)=mCx P 1
P(X=3) =3Cz (7)) (5F) =5y ={e.

The outcomes of each trial in a binomial experiment
A) are unlimited B) are independent C) are dependent D) must be fixed
. -_—n

Yaey WSS
——

The number of trials in a binomuar experiment binomial 02/ o> (oG
: - g bmowmial (W gp (- U=
A) are independent. B) are dependent. C) must be fixed. ‘D) are unlimited.

e
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1L

A study shows that 70% of drivers consider themselves above éverage in driving ability. If 10

drivers at random are chosen, what is the mean and variance of the number of drivers who consider

themselves above average? ? )

C). mean=7 andvadance = 2.1,

A) mean=7 andvariance =7.
D) mean=10 and variance = 10.

B) mean=10 and variance =145

f)-—-o.f}—o = o0.%F ==;-,7,:0~3 51*1:10

wmedm | (4 = M - P =(le)( 0o-%F) _—:E’.]j

"A distribution using the means computed from all possible random samples of a specific size taken

form a population.” The previous statement is the definition of
A) central limit theorem .1_3_)' sampling distribution C) sampling error D) empirical

distribution

| e
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Chapter Quiz

Determine whether each statement is true or false. If the

statement is false explain why.

@ The expected value of a random variable can be thought of as
ilygla s yid
a long — run average.

@The number of courses a students is taking this semester is an

example of a continuous random variable.

@when the multinomial distribution is used, the outcomes must

be dependent. | (x)

A binomial experiment has a fixed number of trials. (V)

Complete these statements with the best answer:

@Random variable values are determined by M

@The mean for a binomial variable can be found be found by

using the formula ViR

@One requirement for a probability distribution is that the sum

of all the events in the sample space must equal u

# % A probability distribution can be graphed using|bar char.

L— 0566664790 —— cua>| - Sluply — lSlALSAADI.D.lU” —
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Select the best answer:

What is the sum of the probabilities of' all outcomes in a
probability distribution?

a. 0 c. i

b. 1/2 d. It cannot be determined.
How many outcomes are there in a binomial experiment?

a. 0 2

b. 1 d. It varies

For questions 11 through 14, determine if the distribution

represents a probability distribution. If not, state why.

” — No where ) P(x) >1

= yes

16

1
12

~
I 2O
" \ ~ e
G, 5,

f.f,u‘.Ji
_@®
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When the data values are evenly
distributed about the mean, a
distribution is said to be a symmetric
distribution. (A normal distribution is

symmetric.).
Flo

When the majority of the data values
fall to the right of the mean, the
distribution is said to be a negatively

or left-skewed distribution.
s R

When the majority of the data values
fall 'to the left of the mean, a
distribution is said to be a positively

or right-skewed distribution.
NV= S P &

Mean = Median = Mode

Normal

Mean Median Mode
Negatively skewed

Mean < Median < Mode

Mode Median Mean
Positively skewed

Mode < Median < Mean
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A normal distribution is a continuous, symfirétric, belf=shafed

distribution of a variable.

1. A normal distribtion curve is bell-shaped.

2. The mean, median, and mode are equal and are located at the center of

the distribution.

3. A normal distribution curve is unimodal (it has only one mode).
4. The curve 1s symmetric about the mean
5. The curve is continuous, that is, there are no gaps or holes.

6. The curve never touches the x axis.

7. The total area under a normal distribution curve is equal to 1.00, or 100%.
8. The area under the part of a normal curve that lies within 1 standard [ }
deviation of the mean is approximately 0.68, or 68%; within 2 standard l

deviations, about 0.95, or 95%; and within 3 standard deviations,

about 0.997, or 99.7%.

e———— = e

P36 pele—  pelE }* f*c' yne P33

i—— 68 %——'

95 %
997 %
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For Exercises 40 through 45, find the z
value that corresponds to the given area
40

0-5 (ao\bll ap L1 @ 25

o738
0.5 = 0.4738 =lo- 50262} = \.\
j’.' B A_:; \ ]
|,~§JL4/ SV e ~s \—L_—L 6) /f//mﬂm"""‘ \,\\“ = —1.94
2 =otgy = A S
0406 ol sles 4l s 9:-%0b6
°-5 - -\ .
090d6_ . TVIASS BN 2 - 1.32
H""JZV”%”M N vttt --—— e
a 1-32 CL(\)A',S.’ i ¢
oL W) WA, 42 A,é-a\
\ o 0\-2.5&‘0\,\__518 fQ.) Sa :/.:' ; \

[

Z=-213

= 01038 ——
S Gn S5 UN Lo BXK

; *-12691.9’».«)5'
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Applications of the Normal Distribution

The standard normal distribution

s all xa) &l
To solve problems by using the standard normal dlstrlbutlon

transform the original variable to a standard normal distribution
variable by using the formula

value — mean X — U
e 7= or Z=

standard deviation

e P(X> Xo)
:P(Z> XO_“)
G

Example:
The mean number of hours an American worker spends on the

computer is 3.1 hours per workday. Assume the standard deviation is
0.5 hour. Find the percentage of workers who spend less than 3.5

hours on the computer. Assume the variable is normally distributed

3.5-3.1

j p(z<0.8)

= e )
Yoo % RO 3
=(.7881 7

0 0.8

Therefore,|78.81 o]of the workers spend less than 3.5 hours per workday

on the computer o ﬁ
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Example: g o) i
A survey found that people keep their microwave ovens an

average of 3.2 years. The standard deviation is 0.56 year. If a
person decides to buy a new microwave oven.

Find the probability that he or she has oe\liargxed the old oven for
the following amount of time. Assume the variable is norfnally
distributed:

a. Less than 1.5 year's

b. Between 2 and 3 years

c. More than 3.2 years

d. What percent of microwave ovens would be replaced if a
Glaal)
warranty of 18 months were given?

p=3.2 c=0.56 /\
3

(ap(x<15) =p(z<_1.'5——3'_%J \__

0.56 e
=P (z < -3.04) "o
=0.0012
2-32 3-32 —
b P(2< <3 = - < —
OYP@<><3)=pCoee <2< 5¢) /\
=p(-2.14<z<-0.36) ‘“%é
-214 -036
gdﬁ;ﬂ RSN _‘.x._! CRENPEPENE I REN
¢.3594 —~o0.0lb2 =(0.3432 o

e 5 ........
soas-| - Olwoly (82 8zan 2]
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—J 8 >

©p(x>32)= p [z>§%—;§—3]

=p(z>0)
=0.5

e e —

S—— — N

(d) 18 months = % =1.5 years

-~

Were p and ¢ by years.

©15-32
x<1.5) = <
p (x<1.5) p(z - )

=p(z<-3.04)

=0.001
( 0.0012 x 1008 /o, 0.12% of the ovens must be replaced.

T2 oS § 2N
leo % (- 25

P —

e
sl -~ Oluplyy ____L(}lg ﬁ%.&uﬂl _
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Example: )
A Gk
The average time for a mail carrier to cover his route is 380

minutes, and the standard deviation is 16 minutes. If one of
these trips is selected at random, find the probability that the
carrier will have the following route time. Assume the variable
1s normally distributed. |

a. At least 350 minutes

b. At most 395 minutes

pn =380 o =16
JI e .
(a) At least 350 minutes

P(x2350) = p [Z > w}
\ 16
=p(z>-1.88)
= | — 0.030|
=0.9699
(b) A%:gglsgt 395 minutes

__ 0566664790 __




Example: yiot
The mean lifetime of a wristwatch 1s 25 months, with a standard
deviation of 5 months. If the distribution is normal.
Ll .
For how many months should a guarantee be made if the

guadl cala) giball
manufacturer does not want to exchange more than 10% of the

watches? Assume the variable is normally distributed.

Therefore z; =-1.28 & z;=
X= 25 _ 23

5
X-25=(-128)(5)

S~ — —

X =(-1238) (5)+23—186month

8 5 sy
| 0566664790 s>l - olwly ————ng. L EAAD ”_Q.LU-H B
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Example:
In a certain normal distribution, 1.25% of the area lies to the left
of 42, and 1.25% of the area lies to the right of 48.

Find g ando.
42 + 48
**“, = 2 =

125 %= 00125

P( Z <z)=v9-0l25

Zy= -2.24
X —u
s)
42 — 45
o

There forz =

-224 =

42 - 45
T T 904
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[z ] 0.00 0.01 0.02 | 0.03 0064 | 0.05 0.06 | 0.07 0.08 0.09 |
-3.4 |[ 0.0003 0.0003 0.0003 | 0.0003 0.0003 | 0.0603 0.0003 | 0.0003 0.0003 0.0002
-3.3 || 0.0005 0.0005 0.0005 | 0.0004 0.0004 | 0.0004 0.0004 { 0.0004 0.0004 0.0003
-3.2 || 0.0007 0.0007 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 { 0.0005 0.0005  0.0005
-3.1 || 0.0010 0.0063 0.0009 | 0.0009 0.0008 | 0.0008 0.0008 { 0.0008 0.0007  0.0007
-3.0 || 0.0013 ©0.0013 0.0013 | 0.0012 (0.0012)| 0.0011 . 0.0011 |- 0.0011 0.0010  0.0010
~2.9 || 0.0018  0.0018 0.0018 | 0.0017 0.0016 | 0.0016 0.0015 | 0.0015 0.0014  0.0014
-2.8 || 0.0026 - 0.0025 0.0024 | 0.0023 0.0023 | 0.0022 0.0021 | 0.0021  0.0020  0.0019
-2.7 || 0.0035 0.0034 0.0033 | 0.0032 0.0031 [ 0.0030 0.0029 | 0.0028  0.0027  0.0026
-2.6 || 0.0047 0.0045 0.0044 | 0.0043 0.0041 | 0.0040 0.0039 | 0.0038  0.0037 _ 0.0036
-2.5 || 0.0062 0.0060 0.0059 | 0.0057 0.0055 | 0.0054 0.0052 | 0.0051  0.0049  0.0048
-24 || 0.0082 0.0080 0.0078 | 0.0075 0.0073 | 0.0071  0.0069 | 0.0068 0.0066  0.0064
-2.3 || 0.0107 0.0104 0.0102 | 0.0099 0.0096 | 0.0094 0.0091 | 0.0089  0.0087  0.0084
-2.2 || 0.0139 0.0136 0.0132 | 0.0129 (0.0125}} 0.0122 0.0119 | 0.0116 0.0113  0.0110
-2.1" || 0.0179  0.0174 0.0170 66 0.0158 0.0150 0.0146  0.0143
-2.0 ‘|| 0.0228 0.0222 0.0217 | 0.0212 0.0207 | 0.0202 0.0197 | 0.0192 0.0188  0.0183
J1.9 || 0.0287 0.0281  0.0274 | 0.0268 {0.0262)| 0.0256 0.0250 | 0.0244 0.0239 . 0.0233
-1.8 || 0.0359 0.0351 0.0344 | 0.0336 0.0329 | 0.0322 0.0314 | 0.0307 (0 0.0294
-1.7 || 0.0446° 0.0436 0.0427 | 0.0418 0.0409 | 0.0401  0.0392 { 0.0384 0.0375  0.0367
-1.6 || 0.0548 0.0537 0.0526 | 0.0516° 0.0505 | 0.0495 0.0485 | 0.0475 0.0465  0.0455
-1.5 || 0.0668 0.0655 0.0643 | 0.0630 0.0618 | 0.0606 0.0594 | 0.0582  0.0571  0.0559
“1.4 || 0.0808 0.0793 0.0778 | 0.0764 0.0749 | 0.0735 0.0721 | 0.0708 0.0694 ~0.0681
-1.3 || 0.0968 0.0951 0.0934 | 0.0918 0.0901 | 0.0885 . 0.0869 | 0.0853 0.0838  0.0823
-1.2 || 0.1151  0.1131- 0.1112 | 0.1093  0.1075 | 0.1056 0.1020 0.0985
-1.1°|| 0.1357 0.1335 0.1314 | 0.1292 0.1271 | 0.1251 0.1230 | 0.1210 0.1190  0.1170
-1.0 || 0.1587 0.1562 0.1539 | 0.1515 0.1492 | 0.1469  0.1446 | 0.1423  0.1401  0.1379
-0.9 || 0.1841 0.1814 0.1788 | 0.1762 0.1736 | 0.1711 0.1685 | 0.1660 - 0.1635  0.1611
-0.8 || 0.2119 0.2090 0.2061 | 0.2033 0.2005 | 0.1977 0.1949 | 0.1922  0.1894  0.1867
-0.7 ||-0.2420 0.2339  0.2358 | 0.2327  0.2296 | 0.2266  0.2236 | 0.2206  0.2177  0.2148
-0.6 || 0.2743 0.2709 0.2676 | 0.2643 0.2611 | 0.2578  0.2346 | 0.2514  0.2483  0.2451
-0.5 || 0.3085 0.3050 0.3015 | 0.2981 0.2946 | 0.2912  0.2877 | 0.2843  0.2810  0.2776
0.4 |[ 0.3446 0.3109. 0.3372 | 0.3336  0.3300 | 0.3264 0.3228 | 0.3162 0.3156  0.3121
-0.3 || 0.3821 0.3783  0.3745 | 0.3707 0.3669 | 0.3632 33) | 0.3557 0.3520  0.3483
-0.2 {| 0.4207 0.4168 0.4129 | 0.4090 0.4052 | 0.4013 0.3974 | 0.3936  0.3897  0.3859
-0.1 || 0.4602 0.4562 0.4522 | 0.4483  0.4443 | 0.4404 0.4364 | 0.4325  0.4286  0.4247
-0.0 || 0.5000 0.4960 0.4920 | 0.4880 0.4840 | 0.4801 0.4761 | 0.4721  0.4681 0.4641
0.0 || C.5000 0.5040 0.5080 | 0.5120  0.5160 | 0.5139 0.5239 | 0.5278  0.8319  0.5359
0.1 || 0.5398 0.5438 0.5478 | 0.5517 0.5557 | 0.5596 0.5636 | 0.5675  0.5714  0.5753
0.2 || 0.5793 0.5832 0.5871 | 0.5910 0.5948 | 0.5987  0.6026 | 0.6064  0.6103  0.6141
0.3 || 0.6179 0.6217 0.6255 | 0.6293 0.6331 | 0.6368 0.6406 | 0.6443  0.6480  0.6517
0.4 || 0.6554 0.6591 0.6628 | 0.6664 0.6700 | 0.6736  0.6772 | 0.6808 0.6844 0.6879
0.5 [ 0.6915 0.6950 0.6985 | 0.7019 0.7051 | 0.7088 0.7123 | 0.7157 0.7190  0.7224
0.6 || 0.7257 0.7291 . 0.7324 | 0.7357 0.7389 | 0.7422  0.7454 | 0.7486 ~0.7517  0.7549
0.7 || 0.7s80 0.7611 0.7642 | 0.7673 0.7704 | 0.7734 0.7764 | 0.7794  0.7823  0.7852
0.8 || 0.7881 0.7910 0.7939 | 0.7967 0.7995 | 0.8023  0.8051 | 0.8078  0.8106  0.8133
0.9 || 0.8159 0.8186 0.8212 | 0.8238 [0.8263) | 0.8269  0.8315 | 0.8340  0.8365  0.8389
1.0 || 0.8413 0.8438 0.8461 | 0.8485 0.8508 | 0.8531 0.8554 | 0.8577  0.8599  0.8621

1.1 || 0.8643 0.8665 0.8686 | 0.8708 0.8729 | 0.8749 0.8770 | 0.8790  0.8810  0.8830
1.2 || 0.8849 0.8869 _0.8888 | 0.8907 0.8925 | 0.89:4 0.8980  0.8997  0.9015
1.3 || 09032 0.9049 66) | 0.5082 0.9099 | 0.8115 0.9131 | 0.9147  0.9162  0.9177
1.4 || 0.9192 0.9207 10.9222)| 0.9236 0.9251 | 0.9265 0.9279 | 0.9292 0.9306  0.9319
1.5 ]| 0.0332 0.03i5 009357 | 0.9370 0.9382 | 0.939% 0.9406 | 0.9418  0.9429  0.944l
156 il 0.9452 0.9463 0.9474 | 0.9484 0.9495 | 0.9505  0.9515 | 0.9525  0.9535  0.9545
1.7 || 0.9554 0.9564 0.9573 | 0.9582 0.9591 | 0.959 0.9608 | 0.9616  0.9625 g.gsgg
1.8 || 0.9641 0.9649 0.9656 | 0.9664 (0.9571)| 0.9578  0.9686 | 0.9693 0.9699 ~ 0.97
19.1 09713 09719 09726 | 0.9732 0.9738 | 0.574¢ 0.9750 | 0.9756 [0.9761) 0.9767
3.0 || 09772 00778 0.9783 | 00788 0.9733 | 0.9798  0.9803 | 0.9808  0.9812  0.9817
2.1 || 0.9821 09826 0.9830 | 0.9834 0.9535 | 0.9842 0.9846 | 0.9850 0.9834  0.9857
2.2 || 0.9861 09864 0.9568 | 0.9871 0.9875 | 0.9878  0.988L | 0.9884  0.9887  0.9850
23 || 0.9893 09896 0.9898 | 0.9901 0.990% | 0.9906  0.9909 | 0.9911 ~ 0.9913  0.9916
23 || 09918 09920 0.9922 | 0.9925 0.9927 | 0.9929 0.9931 | 0.9932 0.9934 0.9936
75 | 09935 09510 0.0941 | 09933 0.9945 | 0.096  0.9943 | 0.99%9 0.9951  0.9952
26 || 0.9953 09955 09956 | 0.9957 0.9959 | 0.9950  0.9961 | 0.9962  0.9963  0.9964
2.7 || 09965 09956 09967 | 0.9968 0.9969 | 0.970 0.9971 | 0.9972  0.9973  0.9974
25 || 0.0974 00975 00976 | 0.8977 0.9977 | 0.9978  0.9979 | 0.9979  0.9980  0.9931
29 || 09981 09982 09952 | 09983 0.993¢ | 0.9954 0.9985 | 0.9985 0.9986 0.998G
30 [ 03957 09337 09957 | 00938 0.9585 | 0.9959  0.9989 | 0.9969  0.9990 0.9
31 || 09990 09991 0.9991 | 0.9991 0.9992 | 0.9952 0.9992 | 0.9992  0.9993 0.9993
3.2 || 0.9993 0.9993 0.9994 | 0.9994  0.9994 | 0.8994  0.9994 | 0.9995 0.9995  0.9985
33 || 09995 09995 0.9995 | 0.9996 0.9995 | 0.9995  0.9996 | 0.9996  0.9998 0.9997 |
34 || 09997 09297 09997 | 0.9997 0.9997 | 0.9997  0.9997 | 0.9997 _0.9997 0.9998 |
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h. 6 - Part 2

- The Central Limit Theorem
(Distribution of Sample Means)
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n: sample size taken from population .n s e 4 @isl gaiza: Ma o

A sampling distribution of sample means is a distribution using the

means computed from all possible random samples of a specific
size taken from a population Properties of the Distribution of
Sample Means
1. The mean of the sample means will be the same as the
population mean.
2. The standard deviation of the sample means will be smaller
than the standard deviation of the population, and it will be

equal to the population standard deviation divided by the

square root of the sample size.

X - .. . T
l.z= X7 Usedto gain information about an individual data value
G
24U B when the variable is normally distributed.

2.z= X—/%/—,ﬁ- Used to gain information when applying the central
c/~+n

0 leas abe D 8 .
limit theorem about a sample mean when the

variable is normally distributed

vmw&mx{%

Y
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‘Example:
The mean weight of 15-year-old males is 142 pounds, and the

standard deviation is 12.3 pounds. If a sample of thirty-six 15-
year-old males is selected, find the probability that the mean of
the sample will be greater than 144.5 pounds. Assume the

variable is normally distributed. Based on your answer, would

you consider the group overweight?

p=142 ,0=123 and n=36
P(x' > 1445)

/ \, //\\
_p | s 144142 /

L >3 J B

V36 :

=P (z>1.22) (\)‘;pi;))é_fj)ld|w|_‘u ..
= | —0.8888 RN FFEL T
=0.1112 e

’4
=11.12 % ?3312'5 29y Js a9

e No: since the average weight is within 2 standard deviation of

the mean.

: : /‘6 )
L~ 0566664790 sbad-| - Olwply —— (0241 87ap 0l —
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Example:

“The average age of chemical qngiqee{s i1s 37 years a standard
deviation of 4 years. If an enginggﬁr:fg%nn employs 25 chemical
engineers, find the probability that the average age of the group
is greater than 38.2 years old. If this is the case, would it be safe

to assume that the engineers in this group are generally much

older than average?

p =37 , o=4 and n =25
P (x'>38.2)
=ples 38.24— 37
V25

= > .

| P> 1) vt gz
= | —0.9332 (Ji~ev1 ) o) lt ooy MY
— =] = bIeutgy

0.0668 SRt et

=6.68%

L 0566664790 —— suos| - Olwsly — (@4 &7ap. 000 —
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Example:
The average annual salary in Pennsylvania was $24,393 in 1992.

Assume that salaries were normally distributed for a certain
group of wage earners, and the standard deviation of this group
was $4362.
Laladd
a. Find the probability that a randomly selected individual
earmed less than $26,000.
b. Find the probability that, for a randomly selected sample

of 25 individuals, the mean salary was less than $26,000.
c. Why is the probability for part b higher than the

probability for part a. |

u= 24393 o= 4362

26000 - 24393)

(a) p (x<26000)=p (z < e

=p(z<0.37)

(b) x =24393 . o= 4362

P (X' < 26000) =plz< 2600(213—6724393

J23

=p(z <1.84)
=(0.9671

(¢) Sample means are less variable than individual data.

: : /.6 ’
L 0566664790 sUod-| - Oy — (82487 0ulll —
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Assume that the mean systolic blood pressure of normal adults

Sfouds
1s 120 millimeters of mercury (mm Hg) and the standard

deviation is 5.6. Assume the variable is normally distributed.
If an individual is selected, find the probability that the

individual's pressure will be between 120 and 121.8 mm Hg. '
If a sample of 30 adults is randomly selected, find the probability

that the sample mean will be between 120 and 121.8 mm Hg.

@ Why is the answer to part a so much smaller than the answer to

part b?

120-120 121.8 —120)
z < I ———————

54
A

() p(20<x<121.8)=p ("2

=0-6255—0-5 =(.1255 d

0

0-5 ALNEV G2 80,8037 g 02

(b) Lt =120 , 0=256 and n =30

120 - 120 121.8 - 120

P(120<x'<121.8) =p | 5= <z <

=p(0<2<1.76) =0-9608~ 0-5
=0.4608 ‘

. a.s 2 lﬁ\l”
. , - , . " A b i
o5 Lm&"wéﬂe“d;é’[e 1476 at o

(c) Sample means are less variable than individual data .

— 0566664790 —— suas-| - Olwoly —— (024 872 00 —




A survey found that the microwave oveans have an aver

0.5 year. Assume the vanableis normally distmbuted
repleced if a warran:y of 18 months were given?
A) 2.13% B) 228% C) 10.58% D)0

[ .

= U0 |8

loo 9 v —— s Percent _

(oo %

sl y

-~ o0-c0l3 X

= 0'1.3 ‘/v

um——"

T

ase
Wh

—  STAT 110 (1432/33) _@__ A5 oS At ——

iife of 3 years with a stzndard deviation of
hat percent of microwave ovens would be

¥* HVeraj\, =3

.’
¥ & -~ o.5

L 0566664790 —— sbas| - Swply — (824, &7ap 0] —




STAT 110 (1432/33) __@_ 5D OS> Aty ——

¢
7

05

P(35<X <a)=0.6309 u=1oo
A) 1155 B) 1015 C) 845 D) 155 5 = 1o
D :
(95< X < 3 > — 0. 4309
:»?(93—-/00 <Z<5—-—lco '\':.0-6303
lo lo
== F ( ——-0'5" < 2 < _______.a;_[oo ) fng [ 6303
o}

N\,/\_——A———/\ﬁ/\/\/\f\/\/‘\/\/\/\/\f—v

0 5u—v\}—"3 Lr//—-»ﬁpt_,,_u L;S’ ow);q__.,f_pw,ﬂ_,;’lub/’jjni

Y v ’ » A =" L ) -

¢ CCep=l B (s (fw U o S ,5

7 4 les ; T
T B e L =N

56_]—/"]@—{"(’ ;.s.;__a5/_J

0.6309 ap\__1}

L.

{o

v
8
—— <
J: o gk
ey %\

— 5
3< - {00 _ _E<__5 #
?( ) P<d,d'¢”—j) 0- 03a9";;}$%
:?(t < “m) = 0:6309 4+ 0.3085
. 2 a-loe
P(‘ < > ):0939‘7‘ <__.,,,.;,,__( -
d = loa . Ej’_{_; s fen
=13 =
le
3~¥°é = (155)(1e)
= (l-}'j)(/a)+iac —d=]|5.5
_-].——"_
. » o e
L— 0566664790 —— cuas|- Gluply —— (04 &5ap 0l —
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e value of z such that the shaded tail areas equals 18%

018 = Olh e penbit Gam_rg e

5.‘ 809 = 018 = 9&9;)11 ~9 921 -
A)14 B) 134  C) 122 D) 147
sy
Pt
9.09 .09
. . . i “
S5 (28 5.09 et nt S0l -2 & Z

0901 U] 20 L i
~1.39 aLGEO-Z oS5

———_%(-2 — 1.3%

s an—EVY

e

Find the value of z such that the shaded 1ail areas 2gquals 0.10

[
- 0

iﬁ 164 B) 128 C) -1.96 D) 0.25

- nooo = F :
0-0_9 o \_)/'\—‘/ ! \7/__)




—— STAT 110 (1432/33) _.@._ A5l oA Sty =

P(X <a)=0.8655
A) 101.1 B) 1133 C) 1222 D) 1111

_ju:loo s =lo

g —loo
Pz <& _Té__) = 0.8685

—

~ S e [
0.4 T 1.4 (L1 }

{ 1. S 5

= d —loo = (I-11) (o)

= 3 = (1.t1) (o) 3 loo

. /.
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Use ihe followiag to answer qusstions

Let X'be a normally distributed random varizble with mean 100 and 2 standard deviation 10. Use this
information to find the value of z such that

P(X >a)=0.0427
A) 10172 B) 172 C) 1172 D) 828

P(X >8 ) = o 0427

=P (2 >1== 0. 0427

io

P2 L2 0,953
fo

w2 CA 1.7 (Ui o1 0.9573 ,vsv———fda_"__) oK

{ é}é*é}’}é—g}
3 — F

L

— 0566664790
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Use the following to answer guestions
Hi

Thetime Ty to trave! Lt B through city center {rcad Ry) is normally distibuted with mean 10 minutes
ot b A1 =5 . R
and standard deviation 2 mi . 14
The time T 1o trav road (road Ra) is normally cistributed with mean'ls
ninutss and standa al minutes.
You have 12 minutes to ravel rom B on an imporiani appointment. Use these informarion to solve the
foilowi ag ’
100 il (PL - i 5 ; g =

P(T.>12)

A) 05387 D) 0.1587 - e

? s
] 'L}{f"‘-%_—g‘) g—-’..n,; o
- (2~ 15 ( )
P(Te >i2) =P(Z. > 3 =f( 2, >-!
_ : ,
=1 =0.1587% :[0-84'13’
Sm—,
» P(T; > 12}
A) 0.1387 B) 0.5587 C) 0.3413 D) 0.8413

J"‘S ”"g}WL‘\ o]

[

P{Ti>12) = P{:‘E{> ot 1‘3) P( ) > ):: Oa!SS?:;

v L = - 5:8%13
our correct decision is

pad 7"
A} Ry Es’:etterth&":éz C) BothR; and R are the same /ﬂ
B) Riiszotes goodasR: D) Riis :=r'=rtnanR1 l
rQi i 59“1‘6? ,%BM R, ((}ﬁ; Ry 0240305 f-«-}if”—d”

3
TCtha . N Y .. - > ~
[f'the scores for a test Ha ¢ amsan of 70 and a standard deviation of 12, find the percentage of
scores that wiii fzll below 50. Assume the test scores are 1y distibuted. & ° p
i tall below e s 2re normally distributed. ¢ -
_7' 91 (
. -2
A) 35.54% B) 4.75% C) 42.07% D) 45.54% =

- . £ — Fo -
=P (2 < 7 ) =Pz < —167)
12
4 ¢ /-—
Sl Jyp o L Lo a2 €
= po.-0 4325
:\—T?‘ P - 2
ihe peic 9e = 8-9YF5 X
7

. . P
- 0566664790 —— sbas|- Gwaly —— (24, &Tap 00l —
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Use the following t0 answer guestions

& =50

¥

etween S275z2nd S

C

=fP(-05L2L05)
= P(2Lo5) = pl{zd~05)

08915 - 08-3085 = 0-3323

Ifa random sample o
of theszmple 1s betwes
A) 0134 B) 043

CSE%?I&T)—‘%M = 9

A / 2F5 =380
Plas52 v & 325) =39< 5o
Nog

N

=P(-15 L2 <15)
—p(2<gyv5) — P& L-15)

= 0.3332 — o0-065¢8
= p.885Y4

Cm——————
oo

_®- 5 )
sba>-| - Oluoly —— (824, 87ap. 000101 — |

L. 0566664790
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Use the following to answer questions
. . . et ‘ ctmriand
"The rmoathly income, ¥, of a family in a given city is normeally distributed with mean $3000 and standard
dsviazion $500.
The probability that a person selected at random eamns a monthly incoms between $2300 and $3500

4

A) 03413 B) 05826 C) 0.1587 D) 03174

E(2,5'00< X < 3500)

2 ~— 3600 3500 — 3000
= p [ Beemdeee o o5 o 3R )
\ Soo 500

= ( N = 1)
. - - . }
fué’l)(\fa}‘/ r‘(l“(_ifﬁi-««’ig/},e.; Jy S oy ;
4
—0.2%13 = 0-1587 — 0. 4825
=

It a random sample of size 9 is selected 2t random, find the probability that the mean income of the
sampie is berween $2500 and $3500
A) 0.0013 B) 0.4987 C) 0.9974 D) 0.5601

P( 2500 X < 359°)

3560 — 3000 )

¢ 9

:P(ZSoo-—-gooo <Z<

Soo

Vo

:F»(N'—S oz = 3

, 7303 e s e )
eI L i P,f;_fUJl o X RN

i

—

= 0.-998% — 0-00l3 = 0:-99FY%

_= )
sbad-| - Oluply — 1824 S22 il —
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Use the following to answer questions

The time Ty to travel from A to B through citv center (road R)) is normally dismibuted with mean 20 minutes

and standard deviation 5 minutes.
The time T» to fravel from A to B through a new ring road (road R:) is normally distributed with mean 15

minutes and standard deviation 8 minutes.
You have 17 minutes to travel from A to B on 2n imporant appointment. Using this information, soive the

foliowing

P (T > 17)
A) 0.2743 B) 0.7257 C) 0.2257 D) 0.7743

P(Tgv>r?)

(7 — 20
=Pz > ==

|
[l
;l

|
iy

[

I
|

——— bt s e T e

—9.8

e AN IFPSSTINS
@o.gMJ,é’Q@L(ii GBL | o=

P(T2>17)
A) 0.3987 B) 0.0987 C) 04013 D) 0.9013

P(T. >19)

=P(2, > 13222

=P(2, > o-25)
=i — 0.59g

. ) . "'a

, : ' ! - .

=lo.40 | ) —#all J Lre us -
025 pds Sipac Gy pesi | s

Your correct decision is

) Ruis betrer than R, C) Both R and Rz are the same
B) R is better than R D) R:isnotas good as R,

L 0566664790 —— suas| - Olwaly —— (82487200001 —
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Use the following to answer questions

Let X'be a normally distributed random variable with mean 100 znd 2 stzandard deviztion 10, Use this
information to find the value of @ such that

Pla<X <111)=0.6223
A) 97 B)95 C) 938 D) 93

= leo - 9= lo

Pla <x < ltl) =oc 6223

F 2'—'195 < % < ”] _150 ) :.ouéézz.g
[o o

JD 8 — los » :0-52_23
{

o : ,_,{,/ g« H 223 FAUNE. U RV §
7 - i, - ?

"—’.;_..!“‘:..JU’-" L,,._._\j_/’/ u-‘x_?{,&-iu ﬂ.ﬁ)!—‘—j’
d— ios f

Vo—Ji =28l o M

§,;~_5dfsz.,/§m_;»é»} i~

P(2<t1) —p(z<?

io

i } =0.6223

&f-%
-
. -

0-8643 — P(2 « &=loo :c.;"aag

Io

1}
-

e, e -~
A!:)_a,aéq'z - 0 F 2273 - F(z_< a—lac)
io

' N
P2 L a——\T“l = 00242  e— @ oS$p0 S

2= =07 Q.r:_:' ol

&“‘QQ — —e.]
> ‘e

= 84 —~loo = ("“3'7)C‘°)

d = (=2-7)(1e) 4 los {3 = 93

e
— 0566664790 —— slas| - Oluoby —— (824 &7ap 00l —
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Use the following to answer guestions

Let Ty, the time to ravel from A to B through zn old road, be normally distributed with mean 22 munutes and

standard deviation 5 minutes.
Let Ts, the time to travel from A to B through 2 new road, be normally distrjbutad with mean 16 minutes and

standard daviation 7 minutss.
You have 19 minutes to travel from A to B on 2n imporiant appointment. Using this lmormation, solve the

following
Your correct dacision is that the newroad is ... the old read.
A) szmeas B) notasgoodas C) worsethan D) better then
x5 old road pzzr ( & =5

[ ——

P(T «13) =P(2<

L. |
R4 Mew read Iy
PIT. <19 F(%<») P2 <2.%43)

s o
L R i Al

- P(T;_(;g) = 0-5654;

e PUTR) > P(T)
New raaal v S1o PRl L (d;tc..s; 0) E—i frmi JeT

ﬂ/ew road (S beﬁegha« old road

P(T1<19) ST =
A 075 B oznt QomsT D) o2st
P (T2<19) PRI

A) 0.4013 B) 08013 C) 0.0937 D) 0.66541

L— 0566664790

e
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Use the following to answer questions
mean 100 and 2 standard daviation 10. Use this

s
il i . . .
iniormzation 1o find the value of @ such that

P{X >2)=0.0281 - _
A) 191 B) 119.1 C) 80.9 D) 15.1

M = oo

-
BN
W)
L

1\
0

I3

- -
Tt Gt

n.0281 ::'\0'5’7?‘53*‘ _ S
. ] : _ > (- 91= !
1

Py
fe=

{ .
= A-lce :('1-90({0)
g =(1-%1)(1e) + 1ee
a = 119~1
-
P(S0<X <a)=06519 ST
A) 90.0 B) 108.8 C) 110.0 D) 91.2 o=
=
' 'lﬁﬁi'_—;\‘\
e
Plsox x = /3)-—0 6519 rj—ﬂ—-‘—"‘f | e
.' 790 —]a2a - A ~leo - L8519 v= io
!9(__3__< z < o ) a a -l
.88 = s

a-—f”) — 0.8519

Pl-1 < z2ga=] |
‘ c0.6519 | 4-lco=(88)014)

Pl2Lizley Lprrg-1) =
je Jy Sl Fass el ot ' g
R a =(e-88)(ic) &loe

L P2 aziee) =f;.‘§‘;“1,£‘f-}’-.’:§-"f:‘t;' G
1o e <" 85‘{92'8

% _2__—_0,88 k‘wgé"f"”,
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Use the following to answer questons

The weekly income, X, of a family in a given city is nermally distributed with mean 5200 and standard
deviation $25.

The probability that a person selected at random eamns a3 weskly incéme between $150 and $250
A) 03174 B) 0.9542 C) 06826 D) 0.1587

f# = 200 g :25
P 150 < x < 252}

=P( -2 < 2
J581 P -2 (2 pwondl s 2i2 Oy
.'}5.»-93}3 Uw’”‘;\, J»{’:{ﬁ%f;g -

If a random sample of size 4 is selected at random, find the probabi
sample is between $187.5 and $212.5
A) 0.4987 B) 0.6826 C) 0.0013 D) 0.9974

lity that the mean income of the

S*a-m?!e sSize n =4
P (1825 < x < 212.5)

, 18%.5— 200 212:5 = 2o0p
:? ( 25 <2< 25
| & 7

=P{ -1 <2< 1) ’
' Jsdlp -1 (»:),._a)’p;‘u.i_ol
oI AL Sy Qs

= 0.3%i3 - 0-1537 = &0-68?_6'

— 0566664790

| e )
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To qualify for the medical school, the student must scorein the top 10% on a general test. The test
has a mean of 200 and a standard deviation of 20. Find the lowest possible score toqualify. As;ume

test scores are normally distributed.

A) 276 B) 128 C) 256 D) 226

P( X > 3) =olo

5:89918} = 3V Le2i <F

1-2%
3,—
ﬂ —
\Z.=

Find the probability for £(0<z<167) =\

A) 04525 B) 0.4207 C) 03554 D) 04554 —\

. o0-5
S, u)a—?(/’ \-63‘@@:&' > Led
0.5 g,u i
= 5. 525 — O (_ %5’35}

L 0566664790 S c\sp>\ ooy — lglALSAAD oul] —
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When the distribution is positively skewed, the relationship of the mean, median, and mode will be ...

A) mode > median > mean. C) mean< modg <median
B) median < mode < mean. R)' mean > median > mode.

A
-positive  skew T agil
mean > wmedian >‘“‘"le -

i

‘ i Kew
7 'eéahve s o>1»,'g-,';
wmeam & medidn & mode | —

[ S—

Sjmmeffk sKew

Meatv\:‘mec“&v\ :moée A

A distribution of the means that are computed from all possible random samples of a specific size
taken with replacement from a population.” The previous statement ;s the definition of ...
A) central limit theorem B) empirical distribution C) sampling distribution D) sampling
error '

(2

\')SBWP[("H‘j J{Sfri’[auﬂom .

Py

® Sampling error is the difference between the sample measure and

the corresponding population measure due to the fact that the

sample is not a perfect representation of the population.

- , /.5 )
L 0566664790 sbas-| - Olwoly —— (824 &7ap 00l —
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The standard.deviation of a distribution is 20, If a sample of 225 is selected, what is the standard
error of the mean

# 7 4 3 6" = 2o
A) 45 By 3 C)3 p) 4 =225
o 29 _ 4
Stamdard ervor of the weam = — = G 3

Find the value of z such that the shaded tail areas equals 0.61

o3 /\\ 0-325 -y
WAV ottt e
T ' \ D~ i \rY ,c = E
A) 0.1~ B) 0305 C) 0.195 D) 0.51 6 ) “'.“ - N
— 0ol Radeit) oo Sf

A
L
S
.:_-o_:__é_"—_-_- 0.305 A
A
D

[

.0.3350 :

5 e S g Ln
o , ’. ') e

051 @ qpall= oy v Jo 51§22 oo

Suzpmcrn
enn

pe 22 =zo-51

— 0566664790
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Determine whether each stement is true or false. If the
statement is false, explain why.
@The total area under a normal distribution is infinite. .’ )
@The standard normal distribution is a continuous distributior. (if

@AH variables that are approximately normally distributed can be

transformed to standard normal variables. &

.The z value corresponding to a number below the mean is

always negative.

@The area under the standard normal distribution

to the left of z = 0 is negative. (x)

The central limit theorem applies to means of samples selected

from different populations.

s

Select the best answer.
@The meah of the standard normal distribution is

& 0 b. I c. 100 d. variable
Approximately what percentage of normally distributed

data values will fall within 1 standard deviation above or

below the mean?

8 68% b. 95% c. 99.7% d. Variable
Which is not a property of the standard normal distribution?

a. It's symmetric about the mean. [ It's uniform.

¢. It's bell-shaped. d. It's unimodal.

L— 0566664790 C\JD}\.— CJ\.I.;O\!] B L_glALSAADI-Q-mJI —
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When a distribution is positively skewed, the relationship
of the mean, median, and mode from left to right will be .

a. Mean, median, mode

@ Mode, median, mean

¢. Median, mode, mean

d.'Mean, mode, median

(LD The standard deviation of all possible sample means equals

a. The population standard deviation.

b. The population standard deviation divided by the population mean.

& The population standard deviation divided by the square root

of the sample size.
d. The square root of the population standard deviation.

Complete the following statements with the best answer.

6:) When one is using the standard normal distribution,
P(z<0)= 05

‘:5 The difference between a sample mean and a population

mean is due to SEMRET 1) o
The mean of the sample means equals [MyHEIRTRTITE L.

@ The standard deviation of all possible sample means is called

Seaidard ertor of the mean}

0566664790
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[ =z] o000 0.01 0.02 | 0.03 001 [_0.05 0.06 | 0.07 0.08 0.09 ]
-3.4 || 0.0603 0.0003 0.0003 | 0.0003 0.0603 | 0.0003 0.0003 | 0.0003  0.0003  0.0002
-3.3 {| 0.0005 0.0005 0.0005 { 0.000¢ 0.0004 | 0.0004 0.0004 | 0.0004 0.0008 0.0003
-3.2 || 0.0007 0.0007 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0005 0.0005 0.0005
-3.1 || 0.0010 0.0008 ©0.0009 | 0.0009 0.0008 | 0.0008 0.0008 | 0.0008 0.0007 0.0007
-3.0 {| 0.0013 0.0013 0.0013 | 0.0012 (0.0012}] 0.0011 . 0.0011 | 0.0011 0.0010 0.0010
-2.9 |[ 0.0018 0.0018 0.0018 | 0.0017 0.0016 | 0.0016  0.0015 | 6.0015  0.0014 0.0014
-2.8 || 0.0026 - 0.0025 0.0024 | 0.0023 0.0023 | 0.0022 0.0021 { 0.0021 0.0020  0.0019
-2.7 || 0.0035 0.0034 0.0033 | 0.0032 0.0031 | 0.0030 0.0029 | 0.0028 0.0027  0.0026
2.6 || 0.0047 0.0045 0.0044 | 0.0043 0.0041 | 0.0040 0.0039 | 0.0038 0.0037 0.0036
-2.5 || 0.0062 0.0060 0.0059 | 0.0057  0.0055 | 0.0054 0.0052 | 0.0051  0.0049  0.0048
-2.4 || 0.00s2 0.0080 0.0078 | 0.0075 0.0073 | 0.0071 0.0069 | 0.0068  0.0066  0.0064
-2.3 {f 0.0107 0.0104 0.0102 | 0.0099 0.0096 | 0.0094 0.009! { 0.0089  0.0087  0.0084
-2.2 || 0.0139 0.0136 0.0132 | 0.0129 (00125} 0.0122 0.0119 | 0.0116 0.0113  0.0110
-2.1° || 0.0179 0.0174 0.0170 55 0.0158 0.0150  0.0146  0.0143
-2.0 j| 0.0228 0.0222 0.0217 | 0.0212  0.0207 | 0.0202 0.0197 | 0.0192  0.0188 0.0183
-1.9 |[ 0.0267 0.0281  0.0274 | 0.0268 {0.0262)| 0.0256 0.0250 | 0.0244 _ 0.0239 . 0.0233
-1.8 || 0.0359. 0.0351 0.0344 | 0.0336 0.0329 | 0.0322 0.0314 | 0.0307 (O 0.0294
-1.7 || 0.0446 0.0436 0.0427 | 0.0418 0.0409 | 0.0401 0.0392 | 0.0384 ©.0375 0.0367
-1.6 || 0.0543 0.0537 0.0526 | 0.0516" 0.0505 | 0.0495 0.0485 | 0.0475 0.0465 0.0455
-1.5 || 0.0668 0.0655 0.0643 | 0.0630 0.0618 | 0.0606 0.0594 | 0.0582  0.0571  0.0559
-1.4 || 0.0805 0.0793 0.0778 | 0.0764 0.0749 | 0.0735 0.0721 | 0.0708  0.0694  0.0681
-1.3 || 0.0958 0.0951 0.0934 | 0.0918 0.0901 | 0.0885 . 0.0869 | 0.0853 0.0838  0.0823
-1.2 (| 0.1151 0.1131° 0.1112 | 0.1093 0.1075 | 0.1056 0.1020 0.0985
-1.1°{f 0.1357 0.1335 0.1314 | 0.1292 0.1271 | 0.1251 ©0.1230 | 0.1210 0.1190 0.1170
-1.0 |} 0.1567 0.1562 0.1539 | 0.1515 0.1492 | 0.1469  0.1446 | 0.1423  0.1401  0.1379
-0.9 || 0.1831 0.1814 0.1788 | 0.1762 0.1736 | 0.1711 0.1685 | 0.1660 - 0.1635  0.1611
-0.8 |} 0.2119 0.2090 0.2061 | 0.2033 0.2005 | 0.1977 0.1949 | 0.1922  0.1894  0.1867
-0.7 |{-0.2420 0.2389  0.2358 | 0.2327 0.2296 | 0.2266 -0.2236 | 0.2206 - 0.2177  0.2148
-0.6 || 0.2743 0.2709 0.2676 | 0.2643 0.2611 | 0.2578 0.2546 | 0.2514  0.2483  0.2451
-0.5 || 0.3085 0.3050 0.3015 | 0.2981 0.2946 | 0.2912  0.2877 | 0.2843  0.2810  0.2776
-0.4 || 0.34s6 0.3409, 0.3372 | 0.3336 0.3300 | 0.3264 0.3228 | 0.3192  0.3156  0.3121
-0.3 |} 0.3821 0.3783  0.3745 | 0.3707 0.3669 | 0.3632 97) | 0.3557 0.3520 0.3483
-0.2 | 0.4207 0.4168 0.4129 | 0.4090 0.4052 | 0.4013 0.3974 | 0.3936 0.3897  0.3859
-0.1 || 0.4502 0.4562 0.4522 | 0.4483 0.4443 | 0.4404 0.4364 | 0.4325 _ 0.4286  0.4247
-0.0 || 0.5000 0.4960 0.4920 | 0.4880 0.4840 | 0.4801 0.4761 | 0.4721  0.4681 _ 0.4641
0.0 | 0.5000 0.5040  0.5080 | 0.5120 0.5160 | 0.5199  0.3239 | 0.5279  0.5319  0.5359
0.1 || 0.5398 0.5438 0.5478 | 0.5517 0.5557 { 0.5596.  0.5636 | 0.5675  0.5714  0.5753
0.2 || 0.5793 0.5832 0.5871 | 0.5910 0.5948 | 0.5987 0.6026 | 0.6064 0.6103  0.6141
0.3 || 0.6179 0.6217 0.6293 0.6331 | 0.6368 0.6406 | 0.6443  0.6480  0.6517
0.4 || 0.6552 0.6591 0.6628 | 0.6664 0.6700 | 0.6736 0.6772 | 0.6808  0.6844  0.6879
0.5 || 0.6915 0.6050 06985 | 0.7019 0.7051 | 0.7088  0.7123 | 0.7157  0.7190  0.7224
0.6 || 0.7257 0.7291 . 0.7324 | 0.7357 0.7389 | 0.7422  0.7454 | 0.7486  0.7517  0.7549
0.7 || 0.7587 0.7611 0.7642 | 0.7673 0.7704 | 0.7734 0.7764 | 0.7794 0.7823  0.7852
0.8 || 0.7881 0.7910 0.7939 | 0.7967 0.7995 | 0.8023 0.8051 | 0.8078  0.8106 0.8133
0.9 || 0.8159 0.8185 0.8212 | 0.8233 [0.8264) | 0.8269  0.8315 | 0.8340  0.8365  0.8389
1.0 || 0.8413 0.8438 0.8461 | 0.8485 0.8508 | 0.8531  0.8554 | 0.8577  0.8589  0.8621
1.1 || 0.8643 0.8665 0.8686 | 0.8708 0.8729 | 0.8749 0.8770 | 0.8790  0.8810  0.8830
1.2 || 0.8842 0.8869 [0.8888]| 0.8907 0.8925 | 0.8944 0.8980  0.8997  0.9015
1.3 || 0.9032 0.9045 { 0.30 0.9082 0.9099 | 0.9115 0.8131 | 0.9147 0.9162 0.9177
1.4 || 0.9192 0.9207 io.smgz{ 0.9236 0.9251 | 0.9265  0.9279.| 0.9292  0.9306  0.9319
1.5 [|10.8333] 0.9345 0.9357 | 0.9370 0.9382 | 09304 0.9406 | 0.9418  0.9429 0.9441
16 || 0.9452 0.9463 0.9474 | 0.9484 0.9495 | 0.9505 0.9515 | 0.9525 0.9535 0.9545
1.7 |[ 0.9554 0.9564 0.9573 | 0.9582 _0.9591 | 0.9599 0.9616 0.9625  0.9633
1.8 || 0.9641 0.9649 0.9656 | 0.9664 {0.9671)| 0.9678 ~ 0.9686 | 0.9693 _0.9699  0.9706
1.9-} 0.9713 0.9719 0.9726 | 09732 0.9733 | 0.9744  0.9750 | 0.9756 [0.9761) 0.9767
2.G || 0.9772 0.9778 0.9783 | 0788 0.9793 | 0.9798 0.9803 | 0.9808 0.9812 0.9817
2.1 || 0.9821 0.9826 0.9830 | 0.9834 0.9838 | 0.9842 0.9846 | 0.9850  0.9854  0.9857
2.2 || 0.986: 0.986¢ 0.9568 | 0.9871 0.9875 | 0.9878 0.9881 | 0.9884  0.9887  0.9890
2.3 || 0.9893 0.9896 0.9898 | 0.9901 0.9904 { 0.9906 0.9909 | 0.9911  0.9913  0.9916
2.4 || 0.9915 0.9920 0.9922 | 0.9925 0.9927 | 0.9929  0.9931 | 0.9932  0.9934  0.9936
2.5 || 0.9935  0.9940 0.9941 | 0.9933 0.9945 | 0.9046 0.9948 | 0.9949 0.9951  0.9952
2.6 || 0.9953 0.9955 0.9956 [ 0.9957 0.9959 | 0.9960 0.9961 | 0.9962  0.9963  0.9964
2.7 || 0.9965 0.9956 0.9967 | 0.9968 0.9969 | 0.9970 0.9971 | 0.9972 ~0.9973  0.9974
2.8 || 0.097¢« 0.9975 0.9976 | 0.9977 0.9977 | 0.9978 0.9979 | 0.9979  0.9980 ~ 0.9931
2.9 || 0.998: 0.9982 0.9982 | 0.9983 0.9984 | 0.9984 0.9985 | 0.9985 0.9986  0.9986
3.0 || 0.993; 0.9937 0.0987 | 0.9988 0.9983 | 0.9939 0.9989 | 0.9989  0.9990  0.9990
3.1 || 0.999c 0.9991 0.9991 | 0.9991 0.9992 | 0.9992 0.8992 | 0.9992  0.9993  0.9993
3.2 || 0.9993 0.0993 0.9994 | 0.9994 0.9994 | 0.9994 0.9994 [ 0.9995 0.9995  0.9995
3.3 || 0.9995 0.9995 0.9995 | 0.9996 0.9996 [ 0.9996 0.9996 | 0.9996  0.9996  0.9997 |
3.4 || 0.9997 09997 0.9997 | 09997 0.9997 | 0.9997 0.9997 | 0.9997 0.9997 0.9938 f

s -Olwply Gm



























































































