dalia S A3l
1433/32

Ch.1-Partl

-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
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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 ]!
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@ 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.
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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
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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
@
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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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* 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.

_-® '
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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 .

@
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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 )
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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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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 ]
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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
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** 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.

= )
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