INDUCTIVE ARGUMENT FORMS

Statistical Syllogism

1. Most (X%) of A are B.
1.  82% of students at Stanford own a bicycle.
2. k is A



2.  Karen is a student at Stanford.
====================   
====================================
[prob.=X]  k is B.


[prob.=.82]  Karen owns a bicycle.

X must be greater than 50 and less than 100.
Appeal to Authority

These arguments are closely related the statistical syllogism.
1. Most (X%) claims made by k about S are true.      (k is an authority on subject S)
2. C is a claim made by k about S.

=======================================
[probably] C is true.
Provided that:

(1) k is a genuine expert on subject S (not merely a person with popular appeal)
(2) k is not speaking outside of his/her area of expertise
(3) k has not been misquoted or quoted out of context
(4) it is not the case that many or most equally competent authorities disagree with k.
Sampling Argument (Enumerative Induction, Empirical Generalization)
X% of a representative sample of A are B.
====================================
[probably] X% ± N% of population of A are B.


0 ( X ( 100.  N% is the margin of error (sampling error).  

Example:

32% of a random sample of 1500 Americans favor the ERA.

==============================================

[probably]  32% ± 3%of the American population favor the ERA.



Factors that influence inductive strength:  sample size, randomness of sample.


Tradeoffs:  sample size, margin of error, confidence level, cost of information..

Note:  A sampling argument can be used to support the first premise of a statistical syllogism.
Analogical Argument

1.  A and B have common properties a, b, c.
     (A is the primary analogue, B is the secondary)
2.  A also has property z.

===================================
[probably] B has property z.
Factors that influence inductive strength:  (1) number of common properties,

(2) relevance of the common properties to the additional property, 
(3) number and relevance of dissimilarities (disanalogies) between A and B, 
(4) number of primary analogues, (5) variation among primary analogues, and 
(6) specificity of the conclusion (greater specificity weakens the argument)..

Causal Argument (strengthened by a controlled experiment)

A is correlated with B.

===================
[probably]  A causes B


Provided that we can rule out potential x-factors.


Provided also that we can rule out:

(1) that A and B are correlated by mere coincidence,

(2) that A and B are the joint effects of an underlying cause (an x-factor)

(3) that B is actually causing A 

(4) that A is merely an insignificant cause of B

(5) that there are a number of other complex causal relations at work
A controlled experiment (or a series of such experiments/studies) can be designed

to rule out potential or suspected x-factors. 

Example of experiment design:
	
	PRE-TEST
	CONTROLLED

INTERVENTION
	POST-TEST

	Experimental Group

Sample Size = N/2

randomly assigned
	Examination of subjects

	A
(a medication is given)
	B     (observed in subjects)

	Control Group

Sample Size = N/2
randomly assigned
	Examination of subjects

	Not-A

(a placebo is given)
	Not-B


In this example, A is correlated with B, and Not-A is correlated with Not-B.
There should be a statistically significant difference between B and Not-B.

Ideally, the experiment should be double-blind.
In this example, it is probable that A causes B (provided that potential x-factors are ruled out)

Mill’s Methods:


These are related to causal claims and experiments that support causal claims.
















