Chapter 1
Introduction to Statistics

Section 1-1
Review and Preview

Preview (3xw (2 2

Polls, studies, surveys and other data collecting tools collect
data from a small part of a larger group so that we can learn
something about the larger group. This is a common and
important goal of statistics: Learn about a large group by

examining data from some of its members.
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In this context, the terms sample and population have special
meaning. Formal definitions for these and other basic terms

will be given here.
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In this section we will look at some of the ways to describe
data. .ol ciag gkl an e 5 AL Gigw acdl) 1

Data

> Data «ut.
collections of observations (such as measurements,
genders, survey responses)
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Statistics

% Statistics sbasy)

Is the science of planning studies and experiments, obtaining
data, and then organizing, summarizing, presenting,
analyzing, interpreting, and drawing conclusions based on
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Population
< Population 4s sl

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 a// of the individuals
to be studied. s (s ala s ccluldll g (palill g il pde) 38 aan (e AlS de gaza
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Census versus Sample 4 Jiia s

o . .
% Census Jxil  Collection of data from every member of a population.
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** Sample 4=  Subcollection of members selected from a population.
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Chapter Key Concepts apliall zlds Juad

% Sample data must be collected in an appropriate way, such as
through a process of random selection.
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% If sample data are not collected in an appropriate way, the data
may be so completely useless that no amount of statistical
torturing can salvage them.
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Section 1-2
Statistical Thinking

Key Concept il asgiall

This section introduces basic principles of statistical thinking used
throughout this book. Whether conducting statistical analysis of
data that we have collected, or analyzing a statistical analysis done
by someone else, we should not rely on blind acceptance of
mathematical calculation. We should consider these factors:
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Key Concept (continued) (&U) sy asgda

Context of the data <llud) (Jluwa) sl
Source of the data <lblall jaaa
Sampling method <ilial) 34] 43,
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onclusions <labifuy)
ractical implications 4:les gl s
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<What do the values represent? fasdl) Jiad e
<*Where did the data come from?  fallal AU ol ca
“*Why were they collected? fleran | 5ilS 1Al

< An understanding of the context will directly affect the

statistical procedure used. s 3 s bl JS S50 Gl (e agdsg
Aaadiall ()

Source of data <tlyll juaa

“Is the source objective? fain jaadl

“Is the source biased? € ada jaaal) Ja

“Is there some incentive to distort or spin results to
support some self-serving position?
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“*Is there something to gain or lose by distorting results?
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“ Be vigilant and skeptical of studies from sources that may be
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Sampling Method <liall 34) 43, )

“*Does the method chosen greatly influence the validity of
the conclusion? szusiuy) daa o s s g 5 laal) 45 k) Ja

“*Voluntary response (or self-selected) samples often have
bias (those with special interest are more likely to
participate). These samples’ results are not necessarily
valid. Lae Jisi Laldl) pllaal) ) 5l ¢S L WIE clie (AU LEa) i) e gh laiul
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< Other methods are more likely to produce good results.

B @il o8 Jiad o masall (e AT cullad

Conclusions <Lyl

» Make statements that are clear to those without an

understanding of statistics and its terminology.
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< Avoid making statements not justified by the statistical
analysis. .ilasyl dulail) o0 Y clay pualy £¥aY) ciiad

Practical Implications 4l il &

+ State practical implications of the results. .z ¢e dls leay )

“*There may exist some sfatistical significance yet there
may be NO practical significance.
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<+ Common sense might suggest that the finding does not
make enough of a difference to justify its use or to be
practical. css of o 4slaiin) gl G Ga A L Jrad ¥ Al ol ag 8 ald) (ual)
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Statistical Significance 4xlaa) A2

“»Consider the likelihood of getting the results by chance.
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“*If results could easily occur by chance, then they are nof

statistically significant.
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“If the likelihood of getting the results is so small, then the
results are statistically significant.
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Section 1-3
Types of Data

Key Concept il asgiall

The subject of statistics is largely about using sample data to
make inferences (or generalizations) about an entire
population. It is essential to know and understand the
definitions that follow. Jxa! sl cility alasia) Jsa s aa ) clelaa) ¢ sia e
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Parameter Jal

» Parameter Jalas

a numerical measurement describing some characteristic
of a population. 48 sanall (ailadl) (dary Lal g gail) (uld

Population 4s sexll

Parameter Jsl»

Statistic «ilaal

< Statistic duslas)

a numerical measurement describing some characteristic of
a sample. e claw g g Wl g o) (uld

Sample 4=

I

Statistic 4xlaal
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Quantitative Data 4!l Uil

< Quantitative (or numerical) data <llall (gasdl si) o)
consists of numbers representing counts or
measurements.  .clalil g il Jiai ald ) e o8

Example:The weights of supermodels.st ¥ cla e e o) 3s¥) iJbal) Jasw e
Example: The ages of respondents. S béall jles] :Jlial) Jasw o

Categorical Data dlulus cilily

+~ Categorical (or qualitative or attribute) data cuu (i i o 5 ) g

consists of names or labels (representing categories)
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Example: The genders (male/female) of professional athletes. sl Qo o
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Example: Shirt numbers on professional athletes uniforms - substitutes for
names..sbawd Jily - Adgall 5 3 Caly ) Ao panad al8 ) Jlal) Ja Lt

Working with Quantitative Data 4!l clibal) aa Jaall

Quantitative data can further be described by distinguishing

between discrete and continuous types.
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Discrete Data 4skiia cilily
% Discrete data askiia clily

result when the number of possible values is either a finite
number or a ‘countable’ number (i.e. the number of possible
values is 0, 1, 2, 3, . . .) 3= s 351a0 30 0158 of La) AiSaal) ail) (1a 230 2 5
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Example: The number of eggs that a hen lays. dalaal) pual ) iy gal) 200 1 Jla
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Continuous Data _aiwall clily

< Continuous (numerical) data il (4pasadl) jaless
result from infinitely many possible values that correspond to
some continuous scale that covers a range of values without
gaps, interruptions, or jJumps. g @55 () Dleal) al) (e A 28 o @ik
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Example: The amount of milk that a cow produces; e.g. 2.343115 gallons per
day. Lag: Ol 2.343115 e 58 Lt AN qulal) dpaS 1t
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Levels of Measurementu«tal) <l giea

Another way to classify data is to use levels of measurement.

Four of these levels are discussed in the following slides.
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Nominal Leveliawy) s siuall

1- Nominal level of measurement ol au) (5 ghasall

characterized by data that consist of names, labels, or categories
only, and the data cannot be arranged in an ordering scheme
(such as low to high) O OSay ¥ g chadd cilid i ccladlall g cplamd (o 098I Al i) el
(=) N OB Jia) it 5 Jalada (8 il s 5 Ay

Example: Survey responses yes, no, undecided e p& Y cand prsa 393 1) 1 JUa
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Ordinal Level Al s giall
2- Ordinal level of measurement (bl 8 5l (5 ghuall

involves data that can be arranged in some order, but differences between
data values either cannot be determined or are meaningless. A bl ¢adal
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Example: Course grades A, B, C, D, or F 8l cla Al s Jball Jasw A=A B¢ C <D <F 4
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Interval Level J«<lll s sl

3-Interval level of measurementu«tdll Jualdll 5 giusa

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

guantity is present) ¢ cltul s @ g @A 2 Lilay) Lunalal) ga i ) (s giual) Jia

Example: Years 1000, 2000, 1776, and 14921492 51776 <2000 <1000 < s 1L

e s 22,55 1 530 ol gl Jia I el 1 Y (g g A0 ISy a5 o S f

Ratio Level s siwa 4o

4- Ratio level of measurement (b dawd (5 gia

the interval level with the additional property that there is also a
natural zero starting point (where zero indicates that none of the
guantity is present); for values at this level, differences and
ratios are meaningful. cus) jie Laud @) i Loy dlia ¢ LéLay) Lualsl) pa ALaldl] (5 sius
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Example: Prices of college textbooks ($0 represents no cost, a $100 book costs twice as
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Summary - Levels of Measurement o+t &b gl - padls

“*Nominal - categories only ki cis - 4.y
< Ordinal - categories with some order.auaill (e g cilié -
“Interval - differences but no natural starting point.
daadal) 4glaal) Adals Y <) g ABNEAY) - Juald
“* Ratio - differences and a natural starting point
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Recap ~<ba

In this section we have looked at:: 8 Wiy 2l audl) a3
Basic definitions and terms describing datacbi) ciai i) cilallaaal) § duabul) ciy el
Parameters versus statistics.</slasy) Jilha c3lalaal)

Types of data (quantitative and qualitative).(ds sill § 42a8)) bl £ 65
Levels of measurement. «<Lill <l gia
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Quiz Abladl g jaly pald L)

1- Voluntary response is a bad sample
True False
2-Daumdmmmmwmmmoﬁs

data-continous data

3- Voluntary response sample (or self-selected sample) is one in which the

ts themselves decide whether to be included
True False

4- The term "population” in statistics means the complete collection of 2“
individuals to be included

@ False

5- the population is a collection of all individuals, objects, or measurements of
interest

Cirue) False

6- The collection of all cars registered in Saudi Arabia is an example of
population




Section 1-4
Critical Thinking

Key Concepts 4l amliall

“* Success in the introductory statistics course typically requires more common sense
than mathematical expertise..isab ) @il gale sud S ey ale qllaly gl 590 Slpbany) b pladll

% Improve skills in interpreting information based on data. ) s e sieal i 2 i jlgal Gaas
i)

% This section is designed to illustrate how common sense is used when we think
critically about data and statiStiCs. Jss i Jsdy jsii lavie asiiug aild ) sl A g i) audl] 138 prancl o
.Clplaal) g bl

* Think carefully about the context, source, method, conclusions and practical
implications.
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Misuses of Statistics slaadl aladiul ¢ g

1. Evil intent on the part of dishonest people. i i & ol cils ga i 4

2. Unintentional errors on the part of people who don’t know any
better. .0 sai o i Gsboa ¥ culll (aldl) Gaila (e 33 gl e pladl]
We should learn to distinguish between statistical conclusions that

are I|kely to be valid and those that are seriously flawed.
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Graphs 4l a e
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To correctly interpret a graph, you must analyze the numerical information
given in the graph, so as not to be misled by the graph’s shape. READ labels
and units on the axes!
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Pictographs 4 s<aill

i 200 Daily Qil Consumption

271 (milllians of barrels)
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USA  Japan
USA Japan
(o} (b)

Part (b) is designed to exaggerate the difference by increasing each

dimension in proportion to the actual amounts of oil consumption.
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Bad Samples 4w clis

% Voluntar}/ response sample (or self-selected sample)
(i) 3 A Aie g)) e sh diladi) A _

one in which the respondents themselves decide whether to be
included.z v cuils 13) L &5 agadi) cpmthaial) i) 2a) g

In this case, valid conclusions can be made only about the specific
group of people who agree to participate and not about the o
population. ¢ s il (il (e Aina 4 gaa (o k8 daaua Clalilin) adli o) (Say Allad) ola 2
Ol e Gl g A8 Ll e
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Correlation and Causality 4wl g Jals ¥

% Concluding that one variable causes the other variable when in
fact the variables are linked.
<l padall i 5 o) s B AT it cuen dalg pta o ) cuald g
Two variables may seemed linked, smoking and pulse rate, this
relationship is called correlation. Cannot conclude the one causes

the other. Correlation does not imply causality.
ZUiin) oSas Y Bl ) ABe e La 138 g (il Jira g (pdill g (Adagi pal) il piiiall pa () gy 38
Asaad) Bl ) (g ¥ S LAY Gy aal g
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Small Samples 3 g clis

Conclusions should not be based on samples that are far too small.
Jan B a8 Le dl A Al i) Gl cilaliiiud Al o Gl ¥
Example: Basing a school suspension rate on a sample of only three
students. ki &) Ol o dde o Al jall et Jara ot 10l S o

clls Gill (e Dl 5 AU Jia a0 jhua (1980 Le g 4gllaia g Al glaa dpeadl) (0S5 0 g JlaiAly /]

Percentages 4 siall quuill

Misleading or unclear percentages are sometimes used. For
example, if you take 100% of a quantity, you take it all. If you have
improved 100%, then are you perfect?! 110% of an effort does not
make sense. ;
CiSy dgasl) (e 7100 AU s 1) (Jhd) S o daidly e ol Alae L lal) gany B aadiad g
A e Y g (e 7110 19 Jlasl) el ol 7100 Ay Ciluad 38 S g b JS el
Johi ymeas La g alaig oSy id ()9S %100 il Aol ol o Al )3 Cy g J 681 Wl /] £
Aglhic 8 Loy duilaayly 4dhie 58 Y %110 <l Uil

Loaded Questions Jsad Alid

If survey questions are not worded carefully, the results of a study
can be misleading. Survey questions can be “loaded” or intentionally
worded to elicit a desired response.
S "Mdraat™ (e o3I Abia Allaa ()9S o Say Al Al il g (Agling 3R Alind dagdl) ady Al 1)
Ao slhaal) Llaia) o J guaall daglll |aes
Too little money is being spent on “welfare” versus too little money
is being spent on “assistance to the poor.” Results: 19% versus 63%.
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/.63 Jida 719 "¢l Adll
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Order of Questions 4Lyl i s

Questions are unintentionally loaded by such factors as the order of
the items being considered.

Ao DB g (AN ualial) qui 5 Jia Jalge J (el @ (o ALY Jpead aly

Would you say traffic contributes more or less to air pollution than
industry? Results: traffic - 45%; industry - 27%.

2T - dslia /45 - 4s A gl fdelial) (e o) sgd) Sigli (B AL ol JSh ablusg gl oSl 8 )
When order reversed. Results: industry - 57%; traffic - 24%
724 - ,540 A4S ;2 /BT - dslia pilill)  Ause jal Ladis
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Nonresponse &laiuy) asx

Occurs when someone either refuses to respond to a survey question
or is unavailable.. s« 5£ 5 g3hiuy) Jw Ao 2 (28 padd ) O35S Ladie Eiaay

People who refuse to talk to polisters have a view of the world around
them that is markedly different than those who will let poll-takers into
their homes. «aliss i aglga (e allall 45 agual (10 et ) Eanill ¢ guad g () uldl
A0 BB (o Saliaa pand g ) il gl (e B gada JSy

Missing Data 84 s8da <lly
Can dramatically affect results. ... Jsdo i) Lo S of oS

Subjects may drop out for reasons unrelated to the study.

A Al L A8 Y il (addl B audl ga

People with low incomes are less likely to report their incomes.
AR (e Bllaall A o 8] an (addial) JAAl (g 6d

US Census suffers from missing people (tend to be homeless or low
Income). .(Laidia gi Jaal (s gle o ¢S ¢ ) Jaat) Cpagiiall e Aoy (S Y slasy)

Self-Interest Study Auldl agalbas 4wl o

Some parties with interest to promote will sponsor studies.
bl Al Ale g G sait alaiaY) ae Gl jhaY) (i
Be wary of a survey in which the sponsor can enjoy monetary gain
from the results..z (e Ll qualsa (@85 el ¢ (Sar (S50 o) a (e Croda 88 ¢
When assessing validity of a study, always consider whether the
sponsor might influence the results. =15 ols 131 L Ll SB35 ) )3 Ao puis 2ic
) e i
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Precise Numbers 4&8a a8 )i

Because as a figure is precise, many people incorrectly assume that
it is also accurate. Aid: Lay s 43l a5k maaa e Sy Galll) (e 88 (580 58 duadlis oY

A precise number can be an estimate, and it should be referred to that
way. .Gkl 1R ) Jad o) el Gyl 0% @) OSar 38 aaadl g
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Deliberate Distortion exia 4 gés

Some studies or surveys are distorted on purpose. The distortion

can occur within the context of the data, the source of the data, the

sampling method, or the conclusions.

(i) jdaa g cclibud) ) e gl Giaay o) Say e (o Clplalind) gl clad jal) Gy 4y gl Al
olalitia) of cclinl) 8] A8y ya g

Recap 4ada

In this section we have: tlsal andl) 13 A
% Reviewed misuses of statistics. slas¥) (a2l sslu)
% lllustrated how common sense can play a big role in interpreting data
and statistics. Glslanyl g SUlal) el B 08 1) 99 Qi 0 Sy & Jidia LS Jinal) gy

Section 1-5
Collecting Sample Data

Key Concept il asgdall

% If sample data are not collected in an appropriate way, the data
may be so completely useless that no amount of statistical
torturing can salvage them. <t ¢ 8 dulia 48, jhay dial) cilly gea ol ol 1)
A M) ey Aaay) quiad e g G o) Lalad Bl dagae s

< Method used to collect sample data influences the quality of the
statistical analysis...lasy) Jiail) 4 o o i Ade cllal) paad dasdioal) 43, ki)

< Of particular importance is simple random sample.
Aasg 43 gl e g Ll Laa

Basics of Collecting Data <tibul) pas bl
Statistical methods are driven by the data that we collect. We
typically obtain data from two distinct sources: observational

studies and experiment. ;> \grasi ) CULLY) s ) dsibaay) cullud) & ad A a
Ao il g A )l cilad jal) 1 pilida o ylaa (e cliby e Jgmaall Bale

Observational Study 4aadall o 4w 4 )
< Observational study sasLaa e diw 4

observing and measuring specific characteristics without attempting
to modify the subjects being studied.
i g3 s a0 Al Cle gua gall Jaaail A glaca ¢ 94 B3 paibiad (uld g 48) e

lle ol AN WAl Je Jass o) Jaad W g Jakh cillaadlall (ke oo Ul e [ 7 d
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Experiment 4

< Experiment 4

apply some treatment and then observe its effects on the
subjects; (subjects in experiments are called experimental units).
(MJ}S Q‘AAJ&TUM“;AJ’JAS‘ i 9) taal gall o DJGIM\JA?J&OAJGM’U@M
c om0 JS e Juann 7)) Ol iy i ) sdd U g8 clliadlal) (use Ua [ 7
Ay pdl g Aiadlal) G GAD (8 LAY I o2 (Saa [age ABDl

Random Sample 4l sds die

< Simple Random Sample Haww 43 sie die

of n subjects selected in such a way that every possible sample of
the same size n has the same chance of being chosen.

SR Cpe g Al (i 4l ¢ aaad) (il ope diSae e IS 0 A8y ) oda Jia B 5 Jld ) gl ga (e
0 e o JLIA) dgllaia) (e (udl sais ()9S a9 S Ayl pde ARy phay aal g (g Adsl) JUAT [ 7 ok

Random & Probability Samples 4l sgs

< Random Sample 4l sés s

members from the population are selected in such a way that
each individual member in the population has an equal chance of
being selected.

o LAY Ay gluia dua B A Sl 8 33 S o 4By hal) oda Jia B Sl (e plae] JLEA) Ay g

e (e o JLEA) Allaia) (e jh (udi saie ()9S a9 IS Ayl pde ARy phay aal g ) Adal) JUAS [ 7 s

< Probability Sample 4is Juial

selecting members from a population in such a way that each
member of the population has a known (but not necessarily the
same) chance of being selected.

(i B9 mally ud (S19) 4B g ma Al Sl G guae JS O ALy phall o3a Jia (B (LSl (e plias LSS

C i) AL e dila 1) A8y ) qus AN ¢ o A B ABlE dua B Laie dle S/ gk
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Random Sampling 4 séal) cilial) 33
selection so that each individual member has an equal chance of
being selected. o_LAAY 4 glucia duad 4gal 34 JS Guay waadl)

a:‘.‘.Jh? KENY cg\ Adwd) AT [ CJ":‘
' 931-9823 265- b i e 55 2213 08 il 20
L  553-1113 987~ BEEASTALTVN
' ] 4346193
" _.231 -0098

Systematic Sampling 4aliiial) cilial) 34
Select some starting point and then select every Ath element
in the population. _<ie Js s 2 Ua) ka5 (asy 3 KTH ol 2 G

dl-,ueﬁsﬂ\ G A8y b oda [ 7k
2@3) 3 ) Sia A8l Jrasw
JASA g 8 ?‘4 idebaay (a9
Aalile 48y )k

Convenience Sampling <liall 34) da) )l
use results that are easy to get o Jseali digu & ) aladiny) il

— s (Al il g8 [
= \""?.Q/ D:ny,m n.«l..w\.:\'x Shbua Q9% Wl Jguand) 4 s
\ cath ’/" S gij\
ABlud) (3 kil 4B Lglla 2a

&*E TP

Stratified Sampling 4kl cilial) 34

subdivide the population into at least two different subgroups that
share the same characteristics, then draw a sample from each
subgroup (or stratum). =) 4atisal) de 4 cle ganall o S8 o cpll ) GlSl) ants
(Ahuks 5f) Ao 2 A pana JS (e Al anuy o ailuadl) (i B & ids

Women

9 OB ) A saaal) andi [ 7 ki

en
2 9 alladl) (uli Al (58 g B JS
QIS5 g8 JS (e Clial) LA
' Aeailady qg Al Jidi adal)
4 !




Cluster Sampling 4 siial) clial) 34
divide the population area into sections (or clusters); randomly select

some of those clusters; choose all members from selected clusters.
O slae] JS LA cile ganal) dli fha Glary A gdie LR ¢(Cle gana o) aludl ) lSad) Jlaa st

Tre:l:incl' 2 | 3\ SR
4 3] ¢ 7 8 9 | MAMJ@M\L}J‘ME\:&Q&/C}Z
o i | 2\ [ s DR\ puall) 38U &‘jﬁ;“ c.: L::; \L.S.J‘S u-“J‘:“
8 |19 |20 2Nz 2[4 [ AT e (ialia ) Lgani i‘ /Jni
2 | 2128 2 9T () OMSeall (i g (A g JSiy “3:_‘:

Interview all voters in

Multistage Sampling Ja)_all sasaia Cilial) 34

Collect data by using some combination of the basic sampling
methods. Ll clisl) ) qullul (e e aladiuly @l s
In a multistage sample design, polisters select a sample in different
stages, and each stage might use different methods of sampling.
Gl addiiod a8 Ada ja IS0 g (Allida Jal e B dde daa gl )l cledaia (Jal al) Bamia die anaal B
LGl AAY 483,
A8y jla aadiead 4000 Ada jally g A ja Jgls 4300 g A8y phy Alie AT Da Sl e By pay Adal) JLESI 7 4
A A8y e JAS) Laddiia ¢ ¢S5 Al pal) (alds Lol daliiial) g) 40 gliad) Jia dimd) Ao JLaSY oA
.baal g

Methods of Sampling — Summary

uaaln-uw‘h\dk

< Random 44 sds

% Systematic ¢

< Convenience 4/ ) o) &gl
< Stratified &k

% Cluster 4 giial)

< Multistage Jalall saia

W aans dfibad) (3 dal) JSI il [z

Beyond the Basics of Collecting Data
il i c_al.w.ﬂ.u\ AT

Different types of observational studies and experiment design.
4l asanatt g A ) cild Al (e Adlida £ il
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Types of Studies <l g1 gl

< Cross sectional study (s ahia du) 0
data are observed, measured, and collected at one point in time.
Guuliall cBgl) & Ban) g Akl B Lgaan Al Al g ¢l i) Badly g
CJialy ¥ g oaalally ¥ B gl (il B (08 M) gl (e il paad [

< Retrospective (or case control) studyui s (Aad) 48|y i) 2 ik

data are collected from the past by going back in time (examine
records, interviews, ...) uas8) culiall gl 853 gall DA (e palall o clibndl s o5

(oon DAl g Sl ) i .
. bl e il pand [z pd

< Prospective (or longitudinal or cohort) study s sk i) ¢plaiaall
:\.ubd (Z\SLAQJ\
data are collected in the future from groups sharing common
factors (called cohorts)
(€)Y (pandi ) AS jidial) Jal sadl sl clolaad) (pa i) B cililad) aan aly
il (e @l gand [z s

Randomization (! s<ad) & 530

< Randomization ! s&all &) 53l

is used when subjects are assigned to different groups through a process
of random selection. The logic is to use chance as a way to create two groups
that are similar. s ghid) ) gdall JLEAY) Ll DA (e diliaa Cile garal e g ga Gl ol Ladie aniliay
Al Giie gara s LAY Al oS 4ua B ) adiu) SRR da (i AL gulae el g ) gl LAY (A [

Replication _I_ss

** Replication _)_<
is the repetition of an experiment on more than one subject. Samples
should be large enough so that the erratic behavior that is characteristic
of very small samples will not disguise the true effects of different
treatments. It is used effectively when there are enough subjects to
recognize the differences from different treatments. A
A ) A dgla b Euay AU A Lay B S il G585 O g L2l g s ge (e ST e & e ) S 2
Cle g ga lin (48 Ladie Jlad JS&y dalading aly AdlA]) Cladall (e dgdila U 435 Y 133 B e Clie (10 daw
ARNELY cladal) e cEMAY Gl e A L
Use a sample size that is large enough to let us see the true nature of any
effects, and obtain the sample using an appropriate method, such as one
based on randomness. Js<asl s U 4N Ladal) dadal) Ay L 7 landl S 48 Lay S ddal) s aladiia
Ao sdial) (bl Ao dal g Jia cdpulial) 48y yhal) aladiuly e Jo

Cro S A g S 30 addiedd L agal) g 4y adl) Gl o agdS agrdial g clie A JLaidl [z )l
18 Al (gl e 0 e 13S agale Wy ) S rand (lde Clial)




Blinding (s ¢ s35ala) draxs

< Blinding 4

is a technique in which the subject doesn’t know whether he or
she is receiving a treatment or a placebo. Blinding allows us to
determine whether the treatment effect is significantly different from
a placebo effect, which occurs when an untreated subject reports
improvement in symptoms. & & gl s (S 13 e G ¥ s3I f sagall 138 B A o
(ot ol i) Al e ) S CAEA bladl U (S 1) La paaih U e candl dpsal) Liad g £ 93 o) M)
02l S Bl Aallaall 4 Lo guaga y S Ladie Gaaay ol g
2 o Lgbla AailiasS sala 98 ook 9 £ 93 S gaadlal) Aol £ 93 addiind dglal) cildd Al 8 S [z 4
) ) il AT g Ll AL Y S Ll Y g (ade peaally

Double Blind 2 sisall & g3 54l
< Double-Blind ¢ sisall z g2 3all

Blinding occurs at two levels: :cusiva o el Ll sy

(1) The subject doesn’t know whether he or she is receiving the
treatment or a placebo. ek g &1 93 gl gzl AL LA o) g8 S La 98 o £ gaga Y

(2) The experimenter does not know whether he or she is
administering the treatment or placebo.
o ol 1 9all gf Zmdadl 3130 A o) gA (AS ) La iy el Y

R 153 138 (8 b le (e ) g g% ) 4 il o gl AN 5 Al dule (g gy AN Camadldd) [z
Y

Confounding <L«

< Confounding <k
occurs in an experiment when the experimenter is not able to
distinguish between the effects of different factors.
ARUAAN Jal gad) JET C Jaeall) o 1500l o jaal) Laie 4 B iy

Try to plan the experiment so that confounding does not
OCCur. a3 Gaag Y a4 jaill Jadadit 4 glaa

Lle (s pm clalall) G La ks ile (e 5% Ll (g ga (AN Qi) Y (oS Gl (o 2 [T 4
Ao ) g Ayl

Ay Ul Judail) g did jal) g guad qullaly 1M1 Lgdadad g 3131 JS 5 g il jall g <l g} il 9S50 2 Y
Ll B (ol e Y g i) agdi Glde dadly g Adsma 48y kg
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Controlling Effects of Variables <i_siall JG1 o 3 )

< Completely Randomized Experimental Design L 43 gall ool avauss
assign subjects to different treatment groups through a process of
random selection.. - sdad) JLiAY) dlee A (e AlliS) 3lad) Cile ganal Lo g ga (il

AN L) pdie cililas addioy asaal [g

< Randomized Block Design &k aseas 44l gal)
a block is a group of subjects that are similar, but blocks differ in ways
that might affect the outcome of the experiment.
4l @ilil Jo Jfgi B AN gkl 8 Calias Jicl) o<y (AliLan & Al gl sall (e de gana (8 B e ALIS
Aol ) ada) gall i [ i

< Rigorously Controlled Design 4« jta 48 ! d4xali aveas
carefully assign subjects to different treatment groups, so that those
given each treatment are similar in ways that are important to the
experiment. ‘_,a dglicia dlalaa JS dany O Euay (AdliS L) k) e ganal Gl g ga dliay (pas
Laaill dagea gtiad (Al (3l
A g plag 4d Jaidi [z

< Matched Pairs Design z'sl axai Jil4;
compare exactly two treatment groups using subjects matched in pairs
that are somehow related or have similar characteristics. (s sasa huall 45 )8a
Ailaa paibad Ll gl AL o) 48y jhay bl 5 AN 21951 b Adilaa 3 ga aladicly g3k
Aadd JS o Jiidi fad g gailedlly oiglita (pfiakd ) aada) gall andll [z s
Lo (o) LAY 5 Uadd) 5 pmally a8 4 cildy jail) oda g (3 3W0 Alllie Ciy o3 Sl AN Jaad) [ adiadle

L8 e Cla A e
Summarv uaila

Three very important considerations in the design of experiments are the
following: b b & Uil aaal & 1as dala < e ) A

1. Use randomization to assign subjects to different groups.
Adld Cle ganal Cile guiaga Ol ) gudad) aladdiad) 1

2. Use replication by repeating the experiment on enough subjects so that
effects of treatment or other factors can be clearly seen.
Ly OSa s AT Jalge gl gdladl JUT Euny AESH) A8 Loy padal gall o & pail) ) S5y ) S5 aladind |2
Ly

3. Control the effects of variables by using such techniques as blinding and
a completely randomized experimental design.

Lalat 4l gidiad) Gl ananallg pas Jia Ll aladiuly ol padial) U1 e 3 jkaud) |3
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Errors suai|

No matter how well you plan and execute the sample collection
process, there is likely to be some error in the results.
G A Uadl) Gamy a1 68 Of g sal) (e ccilinl) pan doles LT Jadads o fa (IS Lage
< Sampling error 4iaall Uad

the difference between a sample result and the true population
result; such an error results from chance sample fluctuations.
dua b e AT (o Und il odd 4S8N Gl Al g ddad) Al (o (@AY
gl Al (ya ilillad [ 5

< Non-sampling error i) 3aj ,& Uad
sample data incorrectly collected, recorded, or analyzed (such as
by selecting a biased sample, using a defective instrument, or
copying the data incorrectly).
811 aladiuly dlld g B jpadie A Ll Jia) Ledulad of (Alauia puaua e IS0 Lgaan al Al Adald) ciliLy
(Teae s Jsdy iyl Gl g Apma

S daliaa gt gl sddlan gl sddlaa i (b (e LA LinaaS Adal) & cLudY) oo 4l sUadY) [ )i
(JSUdia Lgd ol el o) Und Juas g) 4 gira il aladii

Recap 4<da

In this section we have looked at: o Uiny JB1 audl) 2 b
% Types of studies and experiments iy a4 o g gl

Controlling the effects of variables. <« ia) U e 5 k)

Randomization. sl &6

Types of sampling. <l ¢ s

Sampling errors. dileall sl

K/
L 4

K/ K/ K/
0’0 0’0 0’0
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Quiz &bl &yijally Gald jLgal

h- mmmmqammmm)mmuu
(e raise

xamwmmwmmum
A-unpm

B- sample

D- statistic )

3- Observing and measuring specific characteristics without attempting to modify the
subjects being studied

A- experimental study
B observational study
C-both g and b
D- none of the above
4- Subjects in experimental study are called experimental units

L

True False

= o T ST R

sm“#dhuhohh_md“”
T

8- probability sampling

C- systematic sampling

D- convenience sampling

C-WMWW.(MMMMMMM“
characteristics then draw a sample from each subgroup

A- systematic sampling
8- random sampling

C- stratified sampling
- duster sampling

7-Ina ... design, pollsters select a sample in ditferent stages, and each stage might use
ditferent methods of sampling

A- systematic sampling
8- multistage sampling
C- stratified sampling
D- dluster sampling

. — ————————
| S . o




8- Methods of sampling are:
8- random and systematic
C- simple random sampling
(&MMMWM[W‘
9- Types of observational study are: -.-—DT

A- cross sectional study

8- retrospective (or case control) study
C- prospective (or longitudinal) study

D- all of the above

10- Data which are collected from the past by going back in time {examine records,
interviews):

A- cross sectional study

B retrospective (or case control) study
C- prospective (or longitudinal) study
D- none of the above

11- In cross sectional study, data are observed, measured, and collected at one point in
—

gmt 5 False

o | T
12- Examples of experiment designs are:
A- randomization
8- replication
C- blinding
Qalom.eg

13- non-sampling error is the difference between a sample result and the true population
result; such an error results from chance sample fluctuations

. &
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