Ch3 Observational Studies and Experiments

Chapter 3. Observational Studies and Experiments
3.3 The Language of Studies
unit : an object upon which measurements are made or observed.
(subject : It is often called a subject if an unit is a person.)
Types of Studies
(a) (designed) Experiment : The researcher actively imposes some treatment on the units in order to observe the responses. (Ch3.5)
(b) Observational study : The researcher simply observes the units and records variables of interest. (passive). (Ch3.4)
Example (experiment)
A researcher wishes to study the effect of room temperature on the performance of a particular task. 3 temperature levels are chosen for the study. Assuming that all other conditions remain the same, the number of times the subject performs the task in 15 minutes is recorded for each temperature level.
Example (observational study)
For comparing the income and the gender of those individuals in our sample, it would be sufficient to observe both the income and the gender of those individuals in our sample. 
Types of Variables
(a) explanatory variable : A variable thought to cause something to occur
(b) response variable : the variable thought to be caused by the explanatory variable
(c) confounding variable : a variable whose effect on the response variable cannot be separated from the effect of the explanatory variable.
Definitions
(a) level : the possible value of the explanatory variable
(b) treatment : a specific combination of the levels of the explanatory variables
3.4 Understanding observational studies
Example
In a sample survey or poll, researchers simply ask the sampled subjects various questions and record the values of the characteristics.
So, sample surveys or polls are a special type of observational study.
Types of observational studies
(a) Retrospective study : a study of past events
(b) Prospective study : a study of ongoing or future events
Example
The relationship between “people who smoked” and “people who died in lung cancer”

3.5 Understanding Experiments
Basic Terms
(a) experimental unit (subject)
(b) response variable
(c) explanatory variable (factor)
(d) level
(e) treatment
Definitions
(a) Treatment group : a group of subjects or experimental units that receive an actual treatment
(b) Control group : a group of subjects or experimental units that are treated identically in every way, except that they do not receive an actual treatment. 
(c) Placebo effect : a phenomenon in which receiving medical attention, even administration of an inert drug, improves the condition of the subjects.
(d) Experimenter bias
(e) Double-blind experiment : the experiment that the subjects and those working with the subjects don’t know who is receiving which treatment
(f) Single-blind experiment : the experiment that the subjects do not know which treatment they receive but the researchers do. 
Randomization
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