8.5

Lecture 8        A DISCUSSION OF CHAPTER 3 (ELEMENTARY DESCRIPTIVE STATISTICS)
3.1 Elementary graphical & Tabular Treatment of Quantitative Data
3.1.1 Dot Diagrams & Stem and Leaf Plots
“Dot diagrams and stem and leaf plots are useful devices when mulling over a data set.But they are not commonly used in presentations and reports.” (p. 70)

Definition 1. Suppose that we have a scalar-valued data set (also called a sample), 
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(D1.1) The sample range is the closed interval 
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(D1.2) The sample pthquantile is a number 
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, such that p% of the data lies in the interval 
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(D1.3) The sample mean is 
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(D1.4) The sample variance is 
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3.1.2 Frequency Tables & Histograms
Definition 2. An m-interval frequency table is made by (i) by partitioning the range into m equal-width intervals, (or bins) and (ii) recording the number of values of the data that fall in each of the intervals.
Definition 3. A histogram is a frequency table that has been reformatted as a bar chart, with possibly minor changes (e.g. rather than partitioning the sample range, one might partition a larger interval, in order to have convenient endpoint values for the bins.

In-Class Problem 8.1 Specify the sequence of actions associated with the construction of a histogram. Use mathematical notation for all actions. Furthermore, use upper case letters to denote random variables, and lower case letters to denote non-random actions.

Step 1: Data Collection

Step 2: Construction of the Bins for a Pre-Specified Range, say [a, b ]
Step 3: Computing the number of measurements that fall in bin, bj

□

In-Class Example 8.1 (a) Develop a Matlab code that will carry out Steps 2-4 above. (b) Test your code by using rand(1,100) to simulate x, m=5 bins over the interval [0 , 1 ]. Run 3 simulations. (c) Comment of the randomness associated with bin heights.
(a) Development of the code
% In-Class Example 8.1

% PROGRAM NAME: ex81.m

% A code to compute a histogram

% NOTE: The following must be specified prior to running this code:

% The data array = x

% The interval endpoints a and b 

% The number of desired bins = m

% ================================

% CONSTRUCTION OF BIN CENTERS

n = length(x);

bw = (b-a)/m; % bin width

bin=zeros(1,m);

bin(1) = a + bw/2; % Center of first bin

for mm = 2:m    % Loop to compute bin centers

    bin(mm) = bin(mm-1) + bw;

end

% ===============================

% COMPUTING THE NUMBER OF MEASUREMENTS IN EACH BIN

for mm = 1:m

    blow = bin(mm) - bw/2;

    bhigh = bin(mm) + bw/2;

    h(mm) = 0;   % Initialize count of the mm_th bin to zero

    for k = 1 : n

        if x(k) <= blow

            h(mm)= h(mm);

        else if x(k) > bhigh

                h(mm)=h(mm);

            else

                h(mm) = h(mm) + 1;

            end

        end

    end

end

figure(1)

bar(bin,h)

xlabel('Data Bin')

ylabel('Number of Counts')

title('m-Bin Histogram for Data Given in x')
(b) Running 3 Simulations
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Figure 8.1 Histograms associated with 3 runs of the above Matlab code for rand(1,100).
(c) Comment. For bin(1), the height ranges between 15 and 26. For other bins the range of variation is less.  □

Conclusion: The composite action leading to a histogram having m bins is an m-dimensional random variable.
QUESTION: What are the potential ramifications of ignoring this conclusion (e.g. in relation to the information associated with bin(1) in the above example)?
ANSWER: ________________________________________________________________________

                   ________________________________________________________________________
To highlight the importance of the above conclusion, we consider a slightly modified setting for

Example 2 (pp. 67-72) The U.S. Army Ballistics Corp of Engineers is interested in the penetration depth of a new 45-caliber bullet into bullet-proof vest material. A total of 25 shots were fired into a vest. Then the penetration depth of each bullet was measured. A histogram of penetration depths is given in Figure 3.6 (p.72). From this plot, the engineers drew the following conclusion: 

Conclusion: The probability that penetration depth is highest in the region [61.5 , 63.5] mm. In that region the probability is approximately 25%.  The second highest probability is in the region [57.5 , 59.5] mm. The probability of penetration in that region is approximately 20%. Only two of the 25 bullets penetrated the vest at the depth of at least 70 mm. This corresponds to an estimated probability of less than 10%. Since the manufacturer claims that the probability of penetration in this critical range is 20%, we recommend that the bullet not be considered for purchase. 
QUESTION: What might be the basis for a claim, such as “Congress’ approval rating is 14%”?

ANSWER: _______________________________________________________________________

QUESTION: How would you re-cast your answer to a mathematical description of the sequence of actions?

ANSWER: ______________________________________________________________________

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 = ____________  ; # of (a)’s__________ ; # of (b)’s__________
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:





















_1283790481.unknown

_1283791035.unknown

_1283791146.unknown

_1283790557.unknown

_1283790675.unknown

_1283790356.unknown

_1283790415.unknown

_1283790129.unknown

