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Ch1 : Introduction to Statistics

ARMS

Statistics ACADEMY

Cy Is the science of
planning studies and experiments, obtaining data, and then organizing,
summarizing, presenting, analyzing, interpreting, and drawing conclusions

based on the data
;Ln;l.yl pJ.c
pi ,alill goag qjlaillg alwljall hihii ple Ja
lapwaig lalilaig lakycg laniilig lanthii
aliludl Lle £Liy Qiliill gauliimlg

Prepare Analyze Conclude
HAaill Jadll Qliiiwl
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1. Context guui || 1. Graph the Data 1. Significance
Ll aililydl Jaioi
What do the data represent? 2. Explore the Data
salildl Jiailalo ST e TR
What is the goal of study? Are there any outliers (numbers very
séuwljall éaa Lo far away from almost all of the other Sdyibna) dlia ala giliill Ja
data)? dare) plaji) daphino pidaagi ga
S(s il alildl phen gel3n
alilll jano What important statistics summarize
Are the data from a source with a the data (such as the mean and
special interest so that there is standard deviation described in S(@pdpni) drlnc alila ala giliill ya
pressure to obtain results that are Chapter 3)?
favorable to the source? aliludl gaali ill Goaall dlelnayl Lo
e s Al dalns al s o 85asie bl S)k=all wljpaillg lwall hugiall Jin)
ve |mu;1munumjajmuuidgg:;quu§ S(CLill Jnall a g1ygdiall
i §janall How are the data distributed? ’

3. Sampling Method saaliluall g ggiy ud

Do the results have
statistical significance?

practical significance?

aigell A3 Gdyphn
Were the data collected in a way that is
unbiased, or were the data collected in a
way that is biased (such as a procedure in
which respondents volunteer to
participate)?

ciend pi @juain pié ddyphy alibll aeal Ja

Gjaio ddypng

§(as)Liall gghilly Jas)litall anwy e} Jia)

\.

3. Apply Statistical Methods

Are there missing data? ‘

fdagdan dlily aagi Ja
Did many selected subjects refuse to - ‘

respond? Ll go pubaac gaa)y Ja
Sapll gyjlidall

dpilnagl Giall Guhi
Use technology to obtain results

Qiliill Lle Jgnall iaglgiaill plnihul) \\
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Statistic
sba>3l

ACADEMY

Descriptive Inference
Luog duJ 3wl

Population o>l gaizal

Q The complete collection of all individuals (scores, people, measurements, and so on) to
be studied ; the collection is complete in the sense that it includes all of the individuals
to be studied

e LUl (Lyucg Olwliddh. golub3l (Sls bl Jis) poliall 9i s1y831 &> (o dolsJl degozall g0 }

Lgiwlys m
ol 3l Joo 313931 gaas Jarisi Lgi¥ dLols dcganall 630 asig ~
Sample -

CP Sub-collection of members selected from a population
o> Bl gaizall o byLusl @iy 313931 oo dseyé degoms

disqualified because of information found on social media postings (based on data from The
Society for Human Resource Management)
eo3liwl @i gl (yuoadioall Qi 810 148 5S35 oyl 3)lg0ll ,_,.9 Oaasasinll (o 410 Joun gilaiwl ,_,.9
8)ls) dxaz> o Wlily s I3leis]) Lelaiz 3l Juolgidl Jilwg Wiyguisin 9 Laals sgisall @5 loglas camn
(dpaiaddl 5)lg0)l

|
Example:
In a survey of 410 human resource professionals, 148 of them said that job candidates were \

In this case, the population and sample are as follows:

Population: All human resource professionals d;xul 3)lg0ll ._,9 RYW-W-ELIN IV L",SL.»;I goixall
Sample: The 410 human resource professionals who were surveyed

gllnian 3l glass (il dypindl 35lgall 8 Gamasaiiall o 410 I :igall m
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arameter .le>3lJeleell

Q A numerical measurement describing some characteristic of a \U’

population ila>3l geizxell 9 disso duols> Ciuay ($33s yulid g

Population A R M S
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Z
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ACADEMY

Parameter

— (0) gaizxall (5)Linall Blxidly () 2oixell duudg (M) gaizxell ungio x

Axilas] wilolao a5 LglSe '

Q

Statistic cwow

Q A numerical measurement describing some characteristic of a sample

% |

statistic N

Ex. The sample mean (E) proportion(ﬁ), and the sample standard deviation (s) are

statistic.
ralelna)” pioflae)n (s) ditell sjlenll dljaillg, (p) direll dyginll aywill, (T)diell hugin

1- In studying the Loggerhead turtle, scientists observe the average (mean)
number of hatchlings in all 253 nests. The given value is a (Parameter/Statistic)

253 Lasac glldl gulincill grod 4 jlenll aac huwgio clalell wdl) (Loggerhead) @laalu duwljaaic”
".(Parameter/Statistic) _,a élheall &ngdll Lic

/

g 2- A sample of batteries lasted an average (mean) of 9 days .The given value is a |
’ = (Parameter/Statistic) h

" (Parameter/Statistic) 2 dlheanlldasall. le_i (9) huuginl aljliull o dirc dann®
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= Data

Or survey responses

c’ Collections of observations such as measurements, gender,

£gill gi ,alwldll Jin clhaiall go clegnan”
"l Ablaiwl gi (guiall)

Nl

cililel

ACADEMY

S ARMS

Data il

Qualitative o as

consists of names or labels
(representing categories)

(cilia Jini) aliowi gi cloawi o Jgaii
Examples

1-The gender (male/female) of professional

athletes grapinall guual i (dii/pa3) guia

2-Shirt numbers on professional athletes
uniforms - substitutes for names
clowill Jilag - guapianall gunlipll sj le glandll pléa)i

3-Names of students in a class
Juall La adhll cloawi

continuous é,ciuue

result from infinitely many possible values that
correspond to some continuous scale that covers
a range of values without gaps, interruptions, or

Jumps il aiqnnll pydll go ilai i aac ge giii
093 pidll go Lélhi Lhe) inio Lulydo Jaldi
aljad gi ,alcladil gi ,klgad agag

Examples

gallons per day

2-The ages of respondents

3-The lengths of distances from 0 cm to 12 cm

THiogiim 12 L] piotiiw 0 Jo alalwall Jighi

Quantitative

1-The amount of milk that a cow produces; e.g. 2.343115

agul LA gglla 2.343115 :JLin (@pdll laaiii il il dins

(Qluriwdl é grajlinall) geaiwall jlaci

Quantitative dws

consists of numbers representing
counts or measurements. (or numerical)

ilwled gi (Abilwa) Talaci Jini pléji go ggaii
(6uaac gi)
Examples “°

1-The weights of supermodels
clijill awa)le gljgi
2-The ages of respondents
(Qlriwdl a gas)livall) guiuall jlaci

3-The heights of students in a class
Juall La adhll Jighi

Discrete dakiis

result when the data values are quantitative and

the number of values is either a finite number or

‘countable’

(i.e. the number of possible valuesis 0, 1, 2, 3, ...)

Lol prdll aac Jgaug ,Gras alibudl pid Jggai loaic giii
0 ga disanll pyéll sac gi si) el LlE gilagaanlaac

(... ,3,2,1"
Examples o

1- The number of eggs that a hen lays

dalaall aeni sill gaull aac

2-The number of tosses of a coin before getting
tails

ailiall* jgah Jud driaenll dlnell o) alpo dac
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N = AX+Q x=

Examples

1- A sample of Dall sheep is measured to have an average (mean) horn
length of 35.7 inches. The given value is
huwgin Jiaadg Jlall pliéi go dire gulid pi

a) Continuous élneall dnydll .Gngy 35.7 ga laigyd Jgh
b) Discrete o2 A R M S
2-The number of hatchlings from a sample of 45 bluebird nests is 135. ACADEMY
The given value is 45 (0 digan dive go (gudall) @iaall dpall aac
dnydll .135 ga (Bluebird) daleuwll jilal Liic

a) Continuous o dll i

b) Discrete

Levels of Measurement galidll algiwa

Another way of classifying data

categories

1 Nominal level of measurement 0wl gulidll sgiwn l only

Q data that consist of names, labels, or categories only, and the data cannot be

arranged in an ordering scheme (such as low to high)
Jin) grea quiyilpliag gag Glilbll a3a oy gaoy ilg Jada dlia gi,altowi gi ,clowi g0 ggaii alily

(gaipoll L) gadiiall go
Professions (janll

Survey responses- yes, no, undecided
Examples (phin 1) - s o
Blood group  pall Jilna
Colors Jlglill
categories
with some
2> Ordinal level of measurement _ijill gulill sgimn (I i

c’ involves data that can be arranged in some order, but differences between
data values either cannot be determined or are meaningless
Jin) (uen quiyi plhi (gag alilull ada ayip gaog ig ada alia gi aliowi gi ,clowi o Jggaii alily
(gaijall L] Jadiiall go

Course grades A, B, C, D, or F

Examples (9/-a gi 13,2 1) @pwljall aljpdall alpadi
g social class: high- middle- low
X andiin - dhwgin - dylle dycloiadl ddyall
D,

/



differences
but no natural

3> Interval level of measurement (& zero point
Gj.LﬂJl UuLLa"SQ ACADEMY
like the ordinal level, with the additional property that the difference between
any two data values is meaningful, however, there is no natural zero starting

point (where none of the quantity is present)

Ul ,ellh gog ,-iea al alill go gingé sigu Grall gi ag aralh] dunls ga ,uipill sgiwall Jio
(Gl 1 dro4 aagi Ul dun) deenth 1 jan il dhdiaagy

S Examples Years 1000, 2000, 1776, and 1492
* differences

and a natural

4> Ratio level of measurement (& zero point
il gulall sgiwn
The interval level with the additional property that there is also a natural zero
starting point (where zero indicates that none of the quantity is present); for
values at this level, differences and ratios are meaningful

00 Jad (sl 3gag pac L) panll puiy &) dreh dpan éilag @hdi agag ag aualh) dunlh go spidll sgiwall ga
wieo ald quillg ggpall ggai sgimall 13a 4 pudll dunillig (dLasll

Prices of college textbooks ($0 represents no cost, a $100 book

costs twice as much as a $50 book)
Examples Sl alihllg ,Galaiagag pac 0 papll Jing) drenlall wiall jlewi
(I)4ga 50 apew Al wliall deh wlay jiga 100 apew
Class times of 50 minutes and 100 minutes
ddyda 100g ddrda 50 1 dainall alpalaall cldgi

Examples : specify the level of measurements

1- Doctors measure the weights (in pounds) of preterm babies. What
type of data is collected?

2-Scientists classify the four major deserts in North America using
different regions: the Great Basin, the Mojave, the Sonoran, and the
Chihuahuan. What type of data is collected?

3-The income range of attendees at a research conference is gathered as
upper, middle, and low levels. What type of data is collected?




Basics of Collecting Data
ULl 20> Slusbwi
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observational studies E).(.Pe”,melnt
iy ey dangpd danly

Observing and measuring specific Apply some treatment and then observe its
characteristics without attempting to modify the effects on the subjects; (subjects in

subjects being studied experiments are called experimental units)

dlglan Jga éaaan yailns gulidg dhalla

paiwlja pii giall (Glegigall) alyalll Juaei

alpaill Lle Lajlii dhallo pi diten dallen (Guhi
(6up paill alaagll ggowi gylaill a4 alpaill)

Example: Ice Cream and Drownings

Observe past data to conclude that ice cream
causes drownings (based on data showing that
increases in ice cream sales are associated
with increases in drownings). The mistake is to
miss the lurking variable of temperature and
the failure to see that as the temperature
increases, ice cream sales increase and
drownings increase because more people swim

Conduct an experiment with one group
treated with ice cream while another
group gets no ice cream. We would see
that the rate of drowning victims is about
the same in both groups, so ice cream
consumption has no effect on drownings

pija gl Ju Aliiiwill ddybw Glily ahallo

dcgnanl‘daallen’ clihc| piy cuag daypai clpal
dalj gl pahi alily Le £Li) Wl cig

Jnai il lniy,p1p8 gulll 4 dlinin daalg

(gl adla Galji iy papa gulll dleun
@22’ gag Laill peiall Jlac) ga laall
,jlall aa)a glai)l ga aif allja) pacg . 'a)lpall

G2l adlaalajig papa gl alein alaji

Aauiw.agp4 gl Lle spaill degaanll
i awai ga (§pell LA Jaeo gilai
cuaiml gi Lielloo,ricgaanll Lila 4

Gl Lo piti ,§i al yuil p1ja ,J.uiﬂl

daluwll jgraiy gulill go ajall gl

Here, the experiment is clearly better than the observational study

Types of Observational Studies 1-Cross sectional study

anjeimall dwljall
Data are observed, measured, and
collected at one point in time

Aawldg laikhaila piy alily
daalg duinjdhidi 0 laenag

observational studies
Aoy dwlys

3-Prospective
(or longitudinal or cohort) study

(Grclaall duwljall gi ,dulghll gi) dilidimall Guwljall

2-Retrospective
(or case control) study

(aalguilig allall duwlja gi) drclapiwdl dwljall ]
Data are collected in the future from groups

sharing common factors (called cohorts) }m

Data are collected from the past by going back

in time ( past period of time) (R mae)

dagell Jui go L=.,.lél..l:l.]l g0 alildl gaq piy dlegaan go Jdiwmall La alilill god piy
diinjayia ,a dall Giph ge) gopb /LIyl ouwi) @4yiiin Jolge b elpii
) (éwilo (g0l & padill) (édaun alcgnan
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Examples :
1- A researcher from the department of defense is studying the psychology of trauma. He plans to
follow the children of service members who died in Afghanistan for the next 20 years. This observational
study isS —--—me e

(0ol 4 padill) ((ddailn ailegnan/bLlyii ,0uwi) @4jidin Jaolge wa ¢lpini alegnan (o Jrdiwall A alilull gna piy

2- Scientists studying the migration habits of Aleutian geese collect data from reports measuring
the number of geese during "fly-offs" over the past 15 years. This observational study is

Jipthll dday Jaa jgdl aac gl LAl pylaill go aliludl goay Jligli jja jgd apaall dalale Jguw)jay clale ngdy “fly-offs” lc
LA diangll duljall ada .dualall Giw 1541 jlan
3- In a study of cold symptoms, the body temperatures of study participants were
taken. This is an study

A Guiljall ada .duljall 4 Qa9jLivall alwal d)lpa alaja gulia ai apdl adji galycil dmlpa o
4-Children with attention deficit hyperactivity disorder are randomly divided into four

treatment groups (the Tomatis Method, the Dore Method, the Brain Gym, and a control
group) to compare differences in focus and concentration. Thisisan ----------————---

g3 ddyph ,gutilogi ddiyh) dralle alegnan giji ) Lilgiiie @apall lhyag aliiidl gadi gaypos gulnall Jlahill prwdi piy
A Guljall ada .aliiidlg juayill a aladisul &ijldal (dhilh dcgnang ,¢loall dnly)

Random dauilguuc
A sample of n subjects is selected in
such a way that individual member has

an equal chance of being selected
Jac (0 digan disc jluial piy (n) Ja JI Jani adphy alpaill go

Cluster dagdic
divide the population area into sections (or clusters);
randomly select some of those clusters; choose all
members from selected clusters

JLisl pi A(audlic gi) alelhd Ll gaianll ddlhin prndi
adliell go clacil grnd jliislg :Lilguic ayéliell elli jao)

Ll 4 duglmin dnyd ajal apa
HET e Faeak Juisul Layle gag il

Examples:

1-Computer generated random numbers
wgulall dhuwlgs dalgn dyilguiie pléji
2-Drawing few balls from the box
@o9ainll go dlld alps aawm
3-Drawing lucky winner
hghaall jilall wauw

Systematic .
anhiin

Con\len ience Select some starting point and then select
(':'Ij..u].g,n MEthOds Of every kth element in the population
8 Ua pd) paic Ja juisl Pj Jditen dila dhdi jlisl
use results that are easy to get S amplln g aaizal
Layle All Jauw il 2iliill pladiwl —{1F g £
g e el aligell Juisl Gy

- (2]
.9.88 .,

Multistage

s Jalpall Gaaein
Stratified a.aun
Subdivide the population into at least two different
subgroups so that the subjects within the same
subgroup share the same characteristics. Then draw a
sample from each subgroup (or stratum)

Collect data by using some combination of the
basic sampling methods In a multistage sample
design, pollsters select a sample in different
stages, and each stage might use different
methods of sampling
<)Ly dyay Jail Gle guialido giitep gricgnaa | goiznll pLwdi 8 Eruluill dleall Gpa o ujo plaiiul alilwl gas
Qirc caw piy pi.gailnall guadi 4 dicjall degaaall guai Jala alpadl
STRATIFIED SAMPLING (Gdih gi) dicpa dcgnan Ja go
-

daiic EIJ.bj'..uJJJI e ggaildll jliay,Jalpall diaein direll pLoni

daliio dijlen ddyph dlajo Ja paiiwmiadg ,aaliso Jalpo pc
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Examples : write the name of sampling method

1-A county water quality control officer obtains a list of all residential addresses in the county and
constructs a sample of homes to monitor by selecting every 200th home on the list. The type of

samplingisS ————— -
Jjlinll go dire ugais plig ,ari9wll (ugliell groai dnild le Jgnall dehldall 4 aliall aga adlyn Jggun pld
ga diilenll aia ggi.anildll 4200 pd) Jjio Ja jLial Gy geo laiialyal
2-To conduct a study of Johnson & Johnson shareholder attitudes, a list of shareholder zipcodes is
compiled. All shareholders from 20 different zipcodes are selected to be surveyed. The type of
sampling is ----—-———————————— -
dasaypull jgopll aild groai pf,ggwiga ail Jguwiga dapn ,a graablwall clji Jga duwlja clpad (Zip codes) pi pi.groalwall
ga dillenll aia ggi.glhiwmil o a4juiall ialiso hagp ija) 20 o groabwall o jLial
3-To obtain a sample of pregnant women, a researcher contacts her son's preschool
teacher for a list of names. The type of sampling is ----—————-cceo
aia ggi .clowill daild le Jgnall Gibhall L4 laiyl dolen go Junlgill Gial ¢old ,Jolgall clwill ga dite lc Jgnall
ga dilleall
4-Biologists divide the regions where Red foxes are found into the Nearctic, Palearctic, Oriental,

Ethiopian, and the Australian region. They plan to follow 100 female foxes from each region to find the
average (mean) number of their offspring. The type of sampling is

adhiall doadll Guhall ddhioll allaill auhall @dhiall) ) elpoall alleill Laga a3gi il (Ghlioll prudis claill clale pgdy
dijlenll aia ggi lajlen 3ac hugin sl ddhin Ja go wlei il 100 deilial gghihiyg (aulpiwiil ddhinllg augeidl ddhiall ayépill
ga
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