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p. 200  3.46    p. 187  3.32     p. 188 3.34  (Experimental Design)
p. 208  3.70     p. 192   3.37  (randomization) 

p. 194  3.38   (control)
p. 195   3.40  (stat significance)

p. 196  3.42    p. 202  3.55   p. 208  3.75  (cautions)
p. 198  3.43   p. 199 3.45  (matched pairs and blocks)   
Last time we went over  OBSEVATIONAL STUDIES

Now we discuss  EXPERIMENTS

DESIGNING EXPERIMENTS

individuals---experiment units    if human they are called subjects
experimental condition applied   treatment

explanatory variables ----often called factors
may apply a different value (level) of a factor.

Discuss the example 3.10 from the text.

-
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Some advantages of experiments over observational studies

1.  we can study the effects of specific treatments

2.  we can control the environment of the experimental units (holding factors constant while changing others)

3.  we can study combined effects

Comparative Experiments

lab type experiment ---apply treatment to experimental unit and see what happens----Units(Treatment(Response

give drug and measure blood pressure

       10 patients (  medication ( measure blood pressure
Randomized Comparative Experiment

Suppose you want to compare several different treatments. You need to break up your units into groups that will be get different treatments.  You should use randomization.  
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Concern with human subjects (and in other situations):

give drug and ask patient if headache better---careful

                  placebo effect    should  use a control group

then we compare the results of the treated and control 

   (hence    comparative experiment)  could be include oner or more treatments and the control group.
Completely randomized design---All experimental units are allocated at random among all the treatments.
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Logic of randomized comparative experiments -  want to conclude the differences in treatments cause the differences in response.


Random assignments make groups similar in all respects


Comparative design ensures that influences other than 
               treatments operate equally on all groups


Therefore the differences in response should be due to the

                treatments or due to chance in the random assignments.

Principles of Experimental Design

1. Control the effect of lurking variables on the response, most simply by comparing treatments

2. Randomization 

3. Replication – do it on many units to reduce the chance variation in results.

Statistical Significance   A observed effect is that would rarely occur by chance is called statistically significant.

CAUTIONS

Persons doing experiments can affect responses.

   double-blind   (researcher and subject do not know treatment group)

lack of realism--  the subjects, treatments, of setting of and experiment do not realistically duplicate the conditions we want to study.  [e.g. reaction times in a lab setting may not be similar to what happens in a car]

OTHER DESIGNS

Matched pair design—two similar units get each treatment, or one unit gets both treatments(order randomized over units)   
coke /pepsi taste test -----  glaucoma treatments for dogs –drug A in one eye, drug B in other eye   ---  or different treatments on twins
Block Designs

A block is a group of experimental units or subjects that are known to be similar in some way that is expected to affect the response to the treatments.  In block design, the random assignments of units to treatments is carried out separately within each block.  

e.g.  Men and women,  types of corn seeds, different age groups 
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