9.4

Lecture 9        CONTINUATION OF DISCUSSION OF CHAPTER 3
A SURVEY QUESTION: At this point in the course, would you choose to (a) opt for a treatment of the subject that minimizes your effort, but limits the usefulness of the material, or (b) opt for a treatment that is more demanding, but gives you a competitive advantage in the job market?

SURVEY RESULTS: n = 35  ; # of (a)’s 24 ; # of (b)’s 11
In-Class Example 8.2 Construct a histogram for the survey results. Then, briefly discuss it.

Since these notes pre-date the survey, I will speculate a possible result: n=35, (a)=24, (b)=11. The Matlab code hist.m was used for computing the histogram shown below
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Figure 8.2 A histogram of speculated survey responses.

Discussion: The histogram states that 11 of 35 students surveyed in STAT 305A on 9/25/08 by Professor Sherman would desired to learn more. This is a fact. However, facts like this are seldom the goal. A goal of this survey might result in the claim: Only one in 3 students taking an engineering statistics course from Professor Sherman would care to learn more, in the manner that Professor Sherman would teach. Another possible goal might result in the claim: Typically, in week #5, only 1/3 of STAT 305 students has a desire to learn more under Professor Sherman’s guidance. By the end of the course, this figure is typically ***. 

And so, often a histogram is used to arrive at statements about an entire population, or, equivalently, about the probabilities associated with an arbitrary member of the same.

QUESTION: Suppose that another poll was taken tomorrow. What range of possible results might you expect?

ANSWER: ______________________________________________________________________________

To investigate the reasonableness of your answer, let’s forego the use of mathematical probability, and instead, use Matlab. Specifically, let’s use Figure 8.1 as our motivation. We will run 100 simulations of the survey of 35 students. We will assume that each survey is independent of all others. To begin this investigation, we will assume that the true probability of interest is, indeed, 11/35.

IN-CLASS CONSTRUCTION OF THE MATLAB CODE:
We will use the Matlab command “rand.m” as the basis for our investigation. Matlab claims that this command generates values related to the random variable, call it U, whose pdf  is uniform on the sample space SU=[0,1]. We will cover pdfs in detail in Chapter 5. However, for our purpose here (and also for an understanding of Q-plots- a subject of Chapter 3), we need to have some understanding of what a pdf is. For convenience, we repeat here
Definition  7.1 Let X be a random variable with a sample space SX. Let A be any measurable subset of SX. Then the probability density function (pdf), 
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Now, to say that U is a uniform random variable on the interval [0,1], means that any interval 
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Now to the problem at hand. Let X denote the act of asking any student the above question. Since only two answers are allowed, the sample space for X can be chosen to be SX={0, 1}, where the event (i.e. set) {0} corresponds to answer (a), and the event {1} corresponds to answer (b). 

Notation. For notational convenience, we will denote the subset {0} as [X = 0], and the subset {1} as [X=1].

In words, these are read as “the event that X=0”, and “the event that X=1”, respectively. Similarly, the subset 
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will be denoted as 
[image: image10.wmf]]

[

2

1

u

U

u

£

£

, and read as “the event that U is in the (closed) interval 
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Let’s begin by assuming that the probability that a student gives answer (b) is p. Then X has the following (generalized) pdf:  Pr[X = 0] = 1-p , and Pr[X = 1] = p. The figure below illustrates how these probabilities can be related to two particular probabilities involving U.
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Figure 9.1  Partition of the pdf, 
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so that Pr [U > 1-p] = Pr [X = 1] = p.
And so, a simple code to simulate a response to the question (i.e. a value of X)  is:

                          u=rand(1,1); if u > 1-p   x=1;  else  x=0;
A code that avoids the use of the ‘else’ comparison is:   x = ceil(rand(1,1) – (1-p) );
The ceil.m code is a code that rounds any number up to the next highest integer. 
To run m simulations of a survey of n students is:  Xmat = ceil( rand(n,m) – (1-p) );
The variable Xmat is an 
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array (or, matrix) of zeros and ones. The kth column corresponds to the kth simulation. The average of that column is the kth estimate of the parameter, p. For a matrix of numbers, the command mean.m computes the average of each column. Hence, our vector of estimates of p is: pvec=mean(Xmat); The above three yellow commands constitute the Matlab code required. The following figure includes the values of pvec for one run of this code.
>> p=11/35;

>> Xmat = ceil(rand(35,100) - (1-p) );

>> pvec = mean(Xmat);

>> stem(pvec)
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Figure 9.2 Estimates of p=0.3143 for 100 simulated surveys of 35 students. 

The estimates range from ~0.17 to ~0.52. Since the true value of p is ~0.31, we can conclude that the uncertainty of our actual survey is significant. In fact, by using the command std.m we can estimate the standard deviation of our estimator, 
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. Hence, the 2-sigma value (which is also called the reporting error) is ~0.15. Hence, the above class survey response of 11/35=0.3143 can be phrased as  “0.3143 with a reporting error of 
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QUESTION: How would you interpret this statement?
ANSWER: _______________________________________________________________   
Before leasing this example, it would be well worth noting that we have 100 measurements of the random variable 
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, for an assumedly true value p = 0.3143. So, we can construct a histogram to get an idea of the shape of the pdf of 
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Figure 9.3 Histogram of the 100 simulated survey responses.

In-Class Problem 9.1 Use Figure 9.3 to estimate the probability that the random variable 
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will not be in the interval [0.2 , 0.4].

Solution:
We can pursue many other interesting questions. We will leave these for homework problems.   □
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