Mathematics 151       Elementary Statistics   Class 1

Review syllabus 

Fill out questionnaire 

Discuss website
In Class---


We will discuss homework


You should feel free to ask questions at any time


Stop me if I make a mistake 
First Homework:


Review Syllabus


Read xxv-xxxi


Review what we covered in class

Do  problems    p.5  1.2    p.8   1.4      

WHAT IS STATISTICS?

American Heritage Dictionary® defines statistics as: "The mathematics of the collection, organization, and interpretation of numerical data, especially the analysis of population characteristics by inference from sampling."

"I like to think of statistics as the science of learning from data....  Statistics is essential for the proper running of government, central to decision making in industry, and a core component of modern educational curricula at all levels." 
Jon Kettenring
ASA President, 1997 

Chapter 1.  Examining Distributions

DATA----“numbers with a context”


How we observe, analyze and use data can convey information or misinformation about the context.  

Mistakes and Misuses:

quote from an earlier class about how someone used statistics---
“like a drunk uses a lamppost, more for support than illumination”

We want to use data for illumination!

Key terms related to DATA

INDIVIDUALS --- objects described by a set of data  (people, things,     students at Wells, states, 

VARIABLE---a characteristic of and individual—can take on different values for different individuals  (gpa, major, 

DISTRIBUTION of a variable tells what values it takes on and how often it takes on these values.

      (5 students   major(variable)     2 Psych, 1Bio, 2 Econ)

Issues of concern:

WHO  are the individuals?  

HOW many appear in the data?  (n=125)

WHAT are the variables?  

HOW many do the data contain?

HOW exactly are they defined?

WHAT unit of measurement is used?

WHAT do you to accomplish with the data?

TYPES OF VARIABLES

CATEGORICAL VARIABLE   puts individual into one of several groups or categories.     eg   major    English, History …

                                              sex        male, female

QUANTITATIVE VARIABLE   takes on numerical values for which arithmetic operations such as adding and averaging make sense.      height, gpa, gre math score

What about class year?   Social security number?  (grades A,B,C)

Matrix or spreadsheet form of information:  (Show one ?)

Name      Age     Gender       Major       GPA   

J. Smith   21         F                Eng          3.2     (row is called a case)

DISPLAYING DISTRIBUTIONS WITH GRAPHS

(part of an area called exploratory data analysis where one examines data to describe their main features  

   we start with one variable at a time and then look at relationships between them

   we begin with graphs and then use numerical summaries or statistics

Categorical varialbe--BAR GRAPH   and PIE CHARTS

Draw bar graph with numbers and pie chart with percentages

22 students   majors      7 humanities, 3 arts,  7 social sciences, 
                                       5 sciences

7/22  = .31818
3/22  = .1363

7/22  =  .31818

5/22  = .2272   

QUANTITATIVE VARIABLE  Histograms

     Way to group data and make a graph of a distribution of quantitative data.  

(note: the Range of the data is numbers between the smallest and largest value the variable in the data.)

Step 1:  Divide the range of the data into classes of equal length.

Step 2.  Count the number of observations in each class.

Step 3.  Draw the histogram, a special bar chart of the counts you made in step 2.

eg.   GPA’s for students in a stat class were:

3.6, 2.1, 3.5, 2.7, 3.1, 2.8, 2.7,2.3,2.7,3.9,3.4,3.1,3.3,0.9,3.8,3.4,3.1,2.4,2.9,3.3

Frequency Distribution

.5<gpa<=1          1

1<       <=1.5       0

1.5<         2         0

2              2.5      3    

2.5           3         5

3           <= 3.5     8

3.5             4         3

Construct the histogram.
INTERPRETING HISTOGRAMS

What are you looking for?  What does it tell you?

Patterns---deviation from patterns

SHAPE, CENTER, SPREAD, OUTLIERS

Center --- place where half the data is above and half below

Shape ---  Is it symmetric about its center?  (left and right sides are 

                  mirror images of each other)



If not symmetric is it skewed to the left or skewed to 

                  the right?
-----   [end of class]

Does it have one peak or several peaks? 

Outlier --- An individual value that falls outside the overall pattern

Spread --- The smallest to the largest individual values.  Often 

                 leave out outliers when finding the spread to give a

                 accurate description of the distribution. 

QUANTITATIVE VARIABLES:  STEMPLOTS

small data sets can get a quick histogram using all but last digit as class

do an example with grades on a test

