Activity/Lab:  
Selecting things at random: from raffles to samples- Hats, dice, tables and computers. 
(Read pages 211-213 of the book)
In many situations in real life people have to select things at random. We can not just point things with our finger and trust that our selection will be really random; we need the help of random mechanisms. 

                                 Why we want to select things at random?
1) [image: image1.wmf]Imagine a  raffle in  which  the tickets                               issued have only 4 digits (from 0 to 9, that means that the first ticket issued has number 0000 printed on it ) . 
a) How many different raffle tickets can we sell?  

 b) What would happen if the person organizing the raffle would decide on his own which is the winning number this week? 

  We need to select at random 4 digits (from 0 to 9) in order to produce the winning number of the week. We will be back to this problem later
2) Imagine a researcher who wants to conduct a phone survey to study the smoking habits of adults in Tennessee. There are over 4 million adults in Tennessee! It would take her for ever to interview everybody or she would need a very large budget to hire so many interviewers. So she plans to select at random a group of 2000 individuals and interview them about their smoking habits. If she selects those individuals at random she can have a pretty good idea of what is going on about smoking in the adult population of Tennessee. 

3) A factory produces party balloons, and they produce several thousand per day. They care for quality so they have to check if their machines are working well and the balloons are coming out OK or if the balloons have holes or other defects that make them impossible or difficult to inflate. Of course after a balloon is inflated it does not look brand new any more. What would happen if with quality control purposes they try to inflate every single balloon they produce?
How do we select things at random?

Many mechanisms can be used to select things at random, from very simple to very sophisticated. 

	[image: image9.wmf]
	1. Tickets in a hat. 
You will select the winning number of the 4 digit raffle. Prepare 10 small pieces of paper numbered from 0 to 9 , fold each one so that you can not see the number inside. Put them in a container and with your eyes closed pick one, write the number down, return it, pick another one, until you have 4 numbers.  Repeat the procedure to select the winning number of the next week raffle. Compare your results with those of other students.
Week 1 Raffle
Week 2 Raffle



	
[image: image2]

	2. Rolling a die or tossing a coin

The die has only 6 digits (1-6) and the coin only has two possible outcomes(H & T) so we can only generate two digits (H=1 T=0) each time we toss the coin.
We could use these mechanisms for very special situations but for the raffle case it would reduce the number of tickets we can sell.

How many tickets can we have in a raffle that selects the winning number by rolling a die 4 times? ________

How many tickets can we have in a raffle  that selects the winning number by tossing a coin 4 times? ________


	

	3. The Random Number Table

People who needed random numbers to select items in quality control and other procedures did not have the time to pick numbers from a hat or use similar mechanisms, so random number tables were created (You can see one on page A81 of the book). 

With your eyes closed, use a pencil to pin point a starting point in that table. Read the four digits next to where your pencil landed in the table, they will be the winning number of the raffle. Repeat the process
Week 1 Raffle
Week 2 Raffle



	[image: image3.wmf]

	4. Using software that generates random numbers

Most statistical software comes equipped with pseudo-random number generators. Open MINITAB and, the first two columns week 1 and week 2 From the menu, select 
CALC>RANDOM DATA>INTEGER , name and input the appropriate information in the screen. We want to create the winning numbers for the first two weeks of the raffle. Each winning number has 4 digits (0-9)
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Copy your the winning numbers for two weeks of the raffle here:
	Week 1 Raffle
	
	
	
	

	Week 2 Raffle
	
	
	
	


As you can see the major advantage of using the computer is speed. We could generate the winning number of the raffle for many weeks in an instant.

Something to remember:  You have selected the winning ticket of the raffle 6 times already, every time you possibly got a different number. You knew it was going to be a number from 0000 to 9999; but you did not know which one was going to occur until you used the random mechanism to generate the number. That is what a random experiment is about, knowing which the possible outcomes are but not knowing for certain which one is going to happen

Selecting a random sample.
Now we will have a different type of raffle. 

Consider that there is a population with 2000 individuals or elements. They could be 2000 people about whom we want to know something but we don’t have time to interview them all. They could be 2000 light bulbs produced today in a factory and we don’t want to test them all to check if the production process is under control. We just want to select 20 people or 20 light bulbs. It is almost like having a raffle with 20 winning tickets. But first we need to know who is who, i.e. we need to assign a label to each individual (or to each bulb). We don’t need to physically put the label in the person but we can make a list of names and number them from 1 to 2000 (this list is called ‘sampling frame’). In the same way that when the winning number of the raffle is selected we need to find out who has it, in the sampling procedure we need to be able to identify who the winning number corresponds to. 
[image: image5.wmf]We could put 2000 pieces of paper in a box or hat and select 20 but it is not too practical. 


                   We can use the random number table. For example if we are working with a row, like row              20 in the table in your book,  that reads

09875    08990   27656  15871  23627………

Since we have only 2000 individuals we only need 4 digits to represent any label or number, so we do a special reading of the table:
0987  5089 9027  6561  5871 2362    Actually the only one of those numbers that we can use is 987 because the other ones are over 2000 and we have only 2000 individuals in the list, so we need to continue going through the table until we get 20 valid numbers
[image: image6.wmf]Go to Minitab. Type the names of the first two columns Labels and Sample. Use CALC>Make patterned data >Simple set of numbers to get the following screen. Indicate that you want to put numbers from 1 to 2000 in the Labels column
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Now select from the menu CALC>RANDOM NUMBERS>SAMPLE FROM COLUMN
to get the next screen
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I got the following individuals in my sample

     762     839       4     807     421    1196    1425      62     232

     502    1914     485     799    1228    1320     826    1285    1385

    1484     904

:
Who did you get in your sample?

Every time we select a random sample from the same population we might get a different sample. 

Something to remember:

Before selecting the sample we knew that it was going to be formed by 20 individuals from that population, but we did not know who was going to be there. Selecting a sample from a population is actually a random experiment.

Something important:
When you are conducting a survey and want to select a sample from the population, the selection has to be done using a random mechanism. You should not decide at your will who will be in the sample and who won’t. You should always use random samples for the results of the survey to be valid.

