	Name of Presenter
	Marc Dreyfuss

	Overall Topic Name
	Binomial Distribution

	Objectives
	Help students solve probability questions using math or a simulator, or a calculator

	To Do
	Set up classroom computer to display

http://www.jcu.edu/math/isep/Quincunx/Quincunx.html

	Homework
	Check out the PBS Annenberg site, it is where I found out about the Quincunx and is a great aid in making presentations

	Materials
	Society of Actuary Exam P questions, Lesson Review Handout, Quincunx Applet,  TI –83 Calculator

	Motivation
	Explanation of Actuary career, History of Bernoulli, a deeper understanding of the Price is Right Game ‘Plinko’

	Pre-Requisite Knowledge
	Exponents, factorial, Counting path from Oz problem, Graph Distance, Probability Set Function p, complement probability set function q=1-p,  series, nPk, nCk

	Lesson Procedure, Including Important Questions
	


1. Introduction

One of the the places you can apply your math skills is to work for an insurance company.  An insurance company will cover losses due to an accident in a customer’s life, health or property.  The people responsible for figuring out how much claim to pay out so the customer’s losses are covered while the company remains profitable are called actuaries.  This only way an insurance company can operate however is if they have a large number of clients, and the probability of a claim is low.  What actuaries look at is the distribution of certain factors in common with all of the clients, such as income and age.  One distribution we look at to day is called the Binomial Distribution.

2. Bernoulli trial

Ask class to name some events which have 2 possible outcomes.  Then write definition of Bernoulli Trial on board

1. 2 possible outcomes

2. n repeatable trials

3. same probability for each trial

4. One Bernoulli trial is independent of all other Bernoulli trials

Cross out any item on the list that doesn’t fit the definition 

Flipping a fair coin is Bernoulli.  Pass pennies out to class.  Let’s assume each coin has the same probability of heads or tails.  Everybody flip.  Hands up if you have heads.  Write # heads on board, Write # students on board.  Compare this to p=0.5  What we did was 22 different trials, resulting in one experiment.  If we conduct the experiment many times, we will collect enough data for a Binomial Distribution.

3. Hand out Review sheets.  Encourage use of Calculator permutation and combination functions.  

Go over problems on the board.  Draw the Pascal Triangle and explain its relation to the Counting Oz problem.  Show the underlying structure of the Pascal Triangle by drawing a Quincunx grid:

4. 
Quincunx

The Pascal Triangle brings us to this triangular device.  It is called a Quincunx, and it is a killer Scrabble word.  It was invented by Sir Francis Galton, who is a half cousin of Charles Darwin, and who made many contributions to math and science.  Show Applet.  Explain parameters n=number of bins, p = probability.  A ball represents a single experiment.  N and p completely describe a Binomial distribution.  Ask students if they’ve heard of Plinko.  When the balls fall, there is a probability that the ball will fall to the left, and an opposite probability that the ball will fall to the right.  When an trial like this satisfies these 3 conditions, it is a Bernoulli trial

 5.
 Binomial Distribution

From Webster.com

Main Entry: bi·no·mi·al 
Pronunciation: bI-'nO-mE-&l
Function: noun
Etymology: New Latin binomium, from Medieval Latin, neuter of binomius having two names, alteration of Latin binominis, from bi- + nomin-, nomen name
1 : a mathematical expression consisting of two terms connected by a plus sign or minus sign
2 : a biological species name consisting of two terms 
- binomial adjective 
- bi·no·mi·al·ly mE-&-lE/ adverb
Write on board
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6. Coin Problem

You flip a fair coin three times.  Possible results- HHH, HHT, HTH, HTT, THH, THT, TTH, TTT

Eight possible results, or 2^3.  But the order doesn’t matter, so there are actually only 4 possibilities-

3 heads; 3 tails, 2 heads and a tail, and 2 tails and a head

What is the probability of getting 2 heads?  Solve problem with math then with Quincunx

7. Actuary Problem

Have students do problem 40 from May01.  Ask a student to read outloud.

How many possibilities are there to have 0 hurricanes? 1 hurricane? 2 hurricanes?

You need to pick 2 years from among the 20, so the possible ways is 20C2 = 140.

Solve problem with math, then with Quincunx

8. Binomial Expansion

Everyone knows how to use FOIL, 
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We can use the binomial formula to show a binomial expansion,  
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In other words, I have to pick one x, and one y, and there are 2 ways to do this.   

Extend this idea to the third power. This matches Pascal Triangle row 1 3 3 1

9. Calculator

Under 2nd F, DISTR, you can find binomial pdf.  Use it as binomialpdf(n, p, x) or binomialpdf(n, p, {x})

This is the probability function.  You use it as binomialpdf(n, p, {x})

Solve a problem with Calculator, Math, Quincunx

	Summary
	A review of binomial distribution

	Assessment
	Student responses to lesson review, understanding of Quincunx parameters
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