Design and Analysis of Experiments uladl) Jaladi g avanal

Scientific progress depends on experimentation and therefore must be designed
from these experiments on the basis of accurate scientific and analyzed according
to scientific methods of logical steps that will lead to accurate results to help make
a decision.

The role of statistics and experimental design to help the researcher

1 review of published research and the formulation of hypothesis theory.
[1 planning (design) experiment.

1 determine the number of transactions.

[] determine the number of experimental units.

[1 determine the experimental size of the unit.

[1 determine the number of repetitions or duplicates.

[1 distribution of transactions on the experimental units.

[1 reduce the size of the experimental error.

[] The statistical analysis of the results of the experiment.

[1 conclusion and draw conclusions.

1 discuss the results.
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Some of the concepts in the design and analysis of experiments
Gl Jalad g arenal (8 alial)

1 - Design : it is a planning of research to hold a certain experiment to get data
It can be analyzed and come to a certain conclusion.
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2 — Experiment

Plans that shape in advance to form a good foundation and content for new
information to deny or confirm previous assumptions or conclusion of new rules
and laws and a way to test the hypothesis and find the relationship between the
variables. The Experiment can be summarized in the following points:

- determine the problem.

- choose influential variable or associated.
- identify the factors that will be changed.
- determine the levels of these factors.

1 - amount or descriptive.

2 - fixed or random.
- how to link between the levels of factors

The experiments can be divided according to the number of factors involved or
the nature into two groups:

A - Simple experiments: In these experiments studying the effect of one factor
(one variable) and fixed all the other factors.
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B - Factorial experiments: In these experiments studying the effect of factor
or more, with the study of the effect of interaction between these factors that have
been selected in the experiment.
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Components of an Experiment  4ail cliga
An experiment has:
- Treatments. Clalles 5 COlalzs
- experimental units to be used.  LealadiuY dum ja8 Glas g
- Responses.  (Axoadll Slaagll e Clalaall o ) 55 die gl ddaiuy)
- and assignment method specify the experimental design (A method to assign
treatments to units and the responses that are measured). axeill Lexdivall 4g, Hhl)

Benefit (important) of experiments < adl) iaa) ) saild

1. Experiments allow us to set up a direct comparison between the treatments of
interest.

2. We can design experiments to minimize any bias in the comparison.

3. We can design experiments so that the error in the comparison is small.

4. Most important, we are in control of experiment, and having that control allows
us to make stronger inferences about the nature of differences that we see in the
experiment. Specifically, we may make inferences about causation.
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Requirements and Characteristics for a good experimental design
saad) 4 il avaal yailad § ciluthia
To depends on the results of a good experiment we must have some
requirements to make a good experimental design:
1 Absence of systematic error. kil Uaall e
If our experiment has systematic error, then our comparisons will be biased.
We can avoid the systematic error by using random technique when we
distribute the treatment to the experimental units.

akaiiall Uadll &) 51y AT 3 j0mia () oS5 o g 40 jlaall (8 4 il A aliiie Uad 2 g g Alls 8
A il Glas gl e EBlbaall gy 68 die A gdiall Gl aladtiuly

2+ Experiments Design to increase precision 4 _aall 48s 344 )
Precision depends on the size of the random errors in the responses, the number
of units used, and the experimental design used.
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3¢ Estimating the standard error — oull) Uadll o
Experiments must be designed so that we have an estimate of the size of
random error. Observation

4« Design to wide range of validity = =Wl sdla s gl
If the units are actually a statistical sample from some population of units, then
the conclusions are also valid for the population.
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3 - Experimental unit

An experimental unit is the basic and main unit and the smallest part of
experimental material in the experiment to which a treatment can be assigned. It
can be animal or plant or a piece of land that apply to it the experiment.
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4 - Factor

Factors are the explanatory variables that are studied in the experiment. The
concept of working from a broader concept of processors. For example, if the
factor is temperature and we want to study their impact on the progress of a
particular experiment, then this factor may has several levels of temperature.
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5 - Treatment

Treatment are the experimental conditions that are placed under the control of
the researcher or the experimenter to assess the impact of these conditions on the
experimental unit, it may be certain levels of temperature or classes of wheat or
levels of fertilizer or times of Agriculture or the type and breed and sex of the
animal or plant or the way for the production of a particular substance.
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Types of factors

. Experimental factors: levels of the factor are assigned at random to the
experimental units.

« Observational factors: levels of the factor are characteristic of the experimental

units and is not under the control of the investigators, it may represent control
factors in the empirical study.
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6 - Experimental error

it is a mistake that gets the result of the test is due to several sources, some
known and some unknown source therefore be attributed to chance either for
technical reasons or device used in the measurement or work experience as well
as the surrounding experiment conditions , it is possible to reduce this error by
increasing the number of observations and the use of the latest roads in the
measurement and accurate devices and control as much as possible on the
surrounding conditions in the experiment.
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7 - Degree of freedom
It is the number of independent comparisons for each sources of variation or
difference.
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8 - Sources of variation - S.0.V
They are sources or factors that affect or lead to a variation characteristic of the
studied and always accompanied by experimental error.
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9 - Independent variable. An independent variable (also called a factor or
treatment) is an explanatory variable manipulated by the experimenter.

10 - Response variable —aim is to study effect of treatment on response variable —
also called the dependent variable.
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Representativeness: the experimental units should be representative of the
population about which a conclusion is going to be drawn.

Characteristics of a well — experiment designed
1 - Control.

Control refers to steps taken to reduce the effects of extraneous variables
(i.e., variables other than the independent variable and the dependent variable).

2 - Randomization. Randomization refers to assign experimental units randomly
to the treatments or groups to avoid bias.

3 - Replication. Replication refers to repeat the process of treatment on the
experimental units more than once to reduce experimental error.
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