Appealing to Logic: Inductive and Deductive Reasoning

In an argument, you may move from evidence to conclusion in two ways, through induction and deduction. Most written arguments use a combination of the two.
Deductive reasoning

This method proceeds from a general premise or assumption to a specific conclusion. Deduction is what most people mean when they refer to logic. Deduction holds that if all the statements in the argument are true, the conclusion must be true. The basic form of a deductive argument is a syllogism. A syllogism consists of a major premise, which is a general statement; a minor premise, which is a related but more specific statement; and a conclusion, which has to be drawn from those premises.

Example:

Major premise:

All lions are cats.

Minor premise:

Fred is a lion.

Conclusion:


Fred is a cat.

If you grant each of these premises, then you must also grant the conclusion, and it is the only conclusion you can properly draw. When a conclusion follows logically from the major and minor premises, then the argument is said to be valid. If the syllogism is not logical, the argument is not valid, and the conclusion is not sound.
Example:

Major premise:

All dogs are animals.

Minor premise:

All cats are animals.

Conclusion:


Therefore, all dogs are cats.

Problem: Cats are not included in the major premise of the syllogism. Therefore, the form of the syllogism is defective, and the argument is invalid.

Example:

Major premise:

All dogs are brown.

Minor premise:

My poodle Toby is a dog.

Conclusion:


Therefore, Toby is brown.

Problem: The conclusion is false because the major premise is false. If Toby were actually brown, the conclusion would be correct, but only by chance, not by logic. To be sound, a syllogism must be both logical and true. These mistakes in reasoning are called logical fallacies and fall into several categories.

Inductive Reasoning
Induction proceeds from individual observations to a more general conclusion and uses no strict form. It requires only that all the relevant evidence be stated and that the conclusion fit the evidence better than any other conclusion would. The conclusions reached are less definitive than those of syllogisms whose forms are valid and whose premises are clearly true.
Inductive reasoning begins with a question to be answered or a hypothesis, a tentative answer to a question. It moves then to the gathering of evidence that is relevant to the question or hypothesis. It ends when you move from your evidence to your conclusion by making an inference that answers the question and takes the evidence into account.

Example:

Question: 
How did that living room window get broken?

Evidence:
There is a baseball on the living room floor.



The baseball was not there this morning.



My son is sitting on the floor between the window and the 


baseball with a baseball mitt. 


He is crying.

Conclusion:My son is involved with the breaking of the window.

There are many possible problems with inductive reasoning:

· The generalization covers many unobserved persons, objects, etc.

· If the conclusion begins with ALL, any exception would invalidate the generalization.

· Cited facts are incorrect.

· Assumed connections are incorrect.

· Assumption is a conclusion NOT supported by evidence.

The crucial step from evidence to conclusion can be a big one, sometimes requiring what is called an inductive leap. The more evidence you have, the smaller the gap is. When the gap between your evidence and your conclusion is too great, you may reach a hasty conclusion or one that is not supported by the facts. This error is called jumping to a conclusion.
