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Chapter 0 
  Introduction 
 
 
0.1   Welcome! 
 
Welcome to the exciting world of statistics, as it can be done on the Texas Instruments™ 
TI-83 calculator.    As we progress through this manual, you will see that the TI-83, TI-
83+, and TI-83+ Silver Edition are easily learned, easily used, and will make the study of 
statistics a great deal easier.   I have done statistics with paper and pencil, a four-function 
calculator, the TI-83, desktop computers, minicomputers, and even mainframe 
computers.  (Gasp!  Can ANYone be that old?  Well, I started very young…) 
 
Of all the computing and calculating devices in my long list of learning and teaching 
experience, the TI-83 is the most readily available in a classroom, easy to use with small 
groups, and its focus on statistical calculations is exemplary.   However, understand that 
the TI-83 has its limitations.  It fits in the palm of your hand with a fairly small display 
screen; thus you can’t expect it to perform like a modern PC in terms of capability and 
display quality.   But you can take the TI-83 anywhere; classroom, home, or even the 
beach, and you can meet with your fellow students and work on your statistics homework 
without lugging laptops around. 
 
All in all, the TI engineers have done a terrific job creating a quality calculator that you 
can use almost anywhere.  (You will have to leave it on the beach, rather than take it 
swimming with you.) 
 
 
0.2   Conventional Wisdom 
 

There are some conventions we will stick with to try to make this manual easier to 
read.  In general, we will indicate keystrokes with bold Times New Roman font, and 
option choices in the calculator screen with bold Courier New font.  This 
convention will sometimes break down when we need to insert mathematical symbols, 
but we will try our darndest! 
 
Your primary interaction with the TI-83 calculator will be by pressing combinations of 
keystrokes and using arrow keys to select options in the computer screen.  The keystrokes  
and menus you will interact with will become very familiar very quickly.  Frequently a 
sequence is performed by a combination of pressing keys, choosing from a menu, 
pressing more keys, etc.   When sequences of operations are called for, we will write 
these in bold as indicated earlier, indicating the sequence with less-than signs.  We will 
erratically use the arrow keys (▲,▼,◄,►), but generally, it should be apparent in the 
context of the screen that you should "arrow" to the right place.  Therefore, the sequence  
 
                                      Stat  ► Calc > 1-Var Stats  >  Enter  
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would mean that you should press the “Stat” key, arrow over to the  “Calc” option in the 
next screen, and then  choose the “1-Var Stats” option in the window presented by 
pressing the Enter key.   You should take care to notice up front that we will NOT insult 
your intelligence by indicating every key stroke sequence in all its glorious detail.   We 
will not surround the keys with little boxes to remind you they are keystrokes, nor will 
we constantly remind you that you need to use the arrow keys to choose a particular 
option in a menu screen.  There is nothing actually wrong with all those keystrokes, but 
the TI-Manual that came with your calculator does a much better job of cluttering up 
pages with this sort of detail. 
 
 We will surround a TI-83 screen representation by a rectangle to help you check what 
you have in front of you with what we thingk you should be seeing.  We will try to keep 
the size of the "calculator window" close to it's real appearance, but sometimes the 
options go off the screen; we will present every option even though they cannot all be 
seen on the screen at the same time. 
 
 
 
 
 
 
 
 
 
 
There are times when we will give you actual "screen shots", and this will tend to occur 
at times when the information is iconic or pictorial, such as the following: 
 
 
 
 
 
 
 
 
 
 
We will not try to anticipate all the possible things that can go wrong.  We have not yet 
figured out how to make every mistake, but we have a long list of errors we've made, and 
the number of solutions we know about does not come close to the number of types of 
mistakes we know about.  What we have found is that we can fix almost anything with 
these two magic keystroke sequences: 
 
   Magic sequence #1:  Clear 
 
                  Magic sequence #2:  2nd  >  Quit 

EDIT CALC TESTS
1:Edit… 
2:SortA( 
3:SortD( 
4:ClrList 
5:SetUpEditor 
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We will, at times, have occasion to refer to our textbook, Introduction to Statistics 

and Data Analysis, by Peck, Olsen, and Devore.  When we do this we will refer to it ap 
"POD," using our initials.   

 
Finally, we will carry through a teaching convention that we adopted when we wrote 

the calculator explorations in POD.   Our goal here is to make you comfortable using 
your calculator as a tool for learning statistics.  It is not our goal to make you an expert 
with the calculator and show you all the little “tricks” it can do.  (The tricks the TI-83 can 
do are seriously phenomenal, and we don’t really know them all anyway.)   Our goal is to 
lead you through some of the common statistical procedures that are easily accomplished 
with this wonderful tool.   If you wish to become an expert with the TI-83, your best 
friend in the world is the TI-83 Manual.  Read it early and often!  Should you need more 
detailed expert guidance than we provide here, we recommend these books, written by TI 
experts: 
 
Barrett, G.  Statistics with the TI-83.  Meridian Creative Group.  1997. 
 
Barton, R., & Diehl, J.  TI-83 Enhanced Statistics (2nd ed.)  Venture Publishing.  1998. 
 
Morgan, L.  Statistics Handbook for the TI-83.   Texas Instruments, Inc.  1997. 
 
 
 There are also some great web sites out there with information about how you can extend 
your knowledge of the TI.   The best way to find these sites is to use your search engine 
and type in "TI-83."  Be prepared for LOTS of information! 
 
  
0.3   A warning about the games TI-83’s play 
 

The TI-83 is a powerful calculator, especially in its latest incarnation, the TI-83+ 
Silver edition with an advanced operating system and increased amounts of memory.   
For those who do some computer programming, the TI-83 also presents the features of a 
small computer complete with what is known as “Assembly” language that bright young 
programmers can take advantage of.   Bright young programmers being as they are, they 
frequently hone their programming skills on making better Tetris programs rather than 
augmenting the statistical features of the TI-83.   (We are Shocked! Shocked! to find that 
Tetris behavior is going on here...)  It is also the case that bright young programmers are, 
well, young, and may not be sufficiently aware of the havoc they can wreak in calculators 
like the TI-83.   Calculators, like computers, only have so much memory to go around 
and occasionally, bright young programmers “re-allocate” some of it for their whiz-bang 
graphics games.  This reallocation may result in unpredictable (i.e. wrong) behavior when 
the calculator is returned to the duties of analyzing data.     
 

The misbehavior of the post-Tetris calculator is not necessarily easy to identify when 
doing statistics. Rarely do statistical results “intuitively” look odd to the budding 
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MEMORY 
1:Check RAM 
2:Delete 
3:Clear Entries
4:ClrAllLists 
5:Reset… 

RESET 
1:All Memory… 
2:Defaults… 

RESET MEMORY 
1:No 
2:Yes 
 
 
Resetting memory
erases all data 
and programs 

statistical analyst.   Bottom line, if you must download and play graphics games on your 
calculator, you should at least know how to recover from potential problems it causes.  If 
you suspect that your game playing has corrupted your calculator, here are some steps to 
take to “recover” the calculator in all its statistical glory.  We will use 2 keys: the “2nd” 
key in the second row from the top on the -83, and the “MEM” key, on the second row 
from the bottom.   Grab your calculator and perform the following sequence: 
 
                     2nd  > MEM 
 
You should now see the screen at the right.  It’s that 
“Reset” key we’re after here.  To choose reset you can 
either press 5 or arrow down to the row where it says, 
“Reset.”     
 
 
 
 
 
By whichever method, choose Reset and you should 
see another screen: 
 
 
 
 
 
 
 
Pick  All memory and you should see yet another screen: 
 
 
 At this point your calculator, bless its heart, is 
attempting to protect you two times.  First, it has 
positioned its cursor at "1:No" so that you don’t 
accidentally erase your calculator’s memory.  (Perhaps 
it’s only thinking of itself, here?)  It also is warning you 
about the perils of resetting memory, i.e. all your data and programs will be erased.  As 
you can imagine this is not something you should take lightly.  You may have already 
entered lots of data and performed lots of analyses that you don’t want to lose.    
However, you have only your Tetris habit to blame.  For now, you can just say No and 
breath a sigh of relief.   
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Chapter 1 
  The Role of Statistics 
 
 
The two graphic representations of data introduced in Chapter 1, bar charts and dot plots, 
are not supported by the TI-83. 
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Chapter 2 
  The data analysis process 
 
2.0  Introduction 
 
The topic of chapter 2 is the collection of data.   Interpretation of data depends critically 
on how it was gathered.  In some observational studies we may be interested only in 
describing the characteristics of a sample.  For this purpose, the graphic portrayals of data 
you have seen in Chapter 1 of POD, and other techniques which you will see in 
succeeding chapters are perfectly fine.  In other circumstances the goal of the data 
gathering is to acquire a sample for the purpose of generalizing to a population.  As an 
example, we may take a sample of high school students and ask the number of hours they 
spend studying in a typical week.  Our purpose is not just to tabulate how many hours the 
students in the particular sample studied; we wish to generalize beyond the sample to the 
population of students.  In order to make statements about the population, we must select 
the sample so that it has a good chance of “reflecting” the characteristics of the 
population.   The critical aspect of sampling that enables us to generalize is that the 
sample is a “random” sample.  There are different methods of random sampling, and each 
of them involves generating random numbers – it is at this stage the TI-83 enters the data 
gathering picture. 
 
 
2.1  The random number generating capabilities of the TI-83. 
 
 It seems odd to talk about computers or calculators generating “random” numbers – 
everybody knows that calculating machines operate by executing a step of pre-defined 
instructions.  How can calculators generate random numbers?  It turns out that calculators 
don’t actually produce truly random numbers; they produce what are known as “pseudo-
random” numbers.   The generation of pseudo-random numbers is accomplished by 
creating a sequence of numbers using a starting number, called a “seed.”   The seed is 
built into the calculator in the factory, and everyone who has a TI-83 will start out in the 
same place with respect to pseudo-random numbers.  (If you have a new TI-83 and have 
not generated any random numbers yet, find someone else with a new one and check it 
out.)   The process works something like this…. 
 
       
                                     
 
 
 
 
and this sequence of pseudo-numbers continues generating numbers for a very long time 
before finally repeating itself.  For our practical purposes the pseudo-random numbers 
generated by this process are just as good as actual random numbers.  The “magic” 
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MATH NUM CPX PRB
1:rand 
2:nPr 
3:nCr 
4:! 
5:randInt( 
6:randNorm( 
7:randBin( 

numbers are not, of course, magic – they are numbers carefully chosen by 
mathematicians and computer science experts for the purpose of generating well shuffled 
and unpredictable numbers.  This process as implemented in most calculators will 
generate pseudo-random numbers in the interval, 0 1r≤ < .    
 

It is possible to mathematically transform these random numbers into different 
random numbers as desired.  For example, to generate random integers from 1 to 6, such 
as in a dice game, the following mathematical procedure could be used: 
 
                      Step 1:   Generate a pseudo-random number between 0 and 1 
                      Step 2:   Multiply that number by 6. 
                      Step 3:   Add 1. 
                      Step 4:    Round down. 
 
 A different method of transformation might be to build in functions that perform 
operations such as those multiplication and rounding steps; and this is what the TI-83 has 
done.  The TI-83 has a built-in function to get that initial pseudo-random number, and 
also has some mathematical procedures that generate random numbers in forms 
commonly used in statistics.   To use the random number generation features of the TI-
83, press 
 
         MATH  >  PRB   
 
and you will see a screen that looks like the one at right: 
 
  Choice #1, “rand,” generates a pseudo-random number in 
the interval from 0 to 1 as described above.  Choice #5, 
“randInt,” generates random integers in an interval determined 
by the user.   If you are at this screen now, choose rand and 
then press   Enter > Enter > Enter.  You should see three 
random numbers, all between 0 and 1.  On my calculator the 
numbers are:  .9435974025, .908318861, and .1466878292.  
(Gee, they sure look random to me!) 
 
With this information as background, we will now tackle Example 2.3. 
 
Example 2.3:  Selecting a Random Sample of Glass Soda Bottles 
 
Breaking strength is an important characteristic of glass soda bottles. If the strength is too 
low, a bottle may burst—not a desirable outcome. Suppose that we want to measure the 
breaking strength of each bottle in a random sample of size n = 3 selected from four 
crates containing a total of 100 bottles (the population). Each crate contains five rows of 
five bottles each. We can identify each bottle with a number from 1 to 100 by numbering 
across the rows, starting with the top row of crate 1, as pictured in POD.   
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Generating random integers with the TI-83 
 

To solve the problem of sampling in Example 2.3, we will generate 3 random 
integers, each with values in the range from 1 to 100.  The 3 random integers will 
correspond to random choices from the 4 crates.  Since we are sampling without 
replacement we might have to generate more than 3 random integers.  If we do get repeat 
random integers, we will just keep on going until we have 3 different integers.  To see 
how to do this we will repeat our sequence of strokes above, and then go one step farther. 
 
                       MATH  >  PRB  >  randInt( 
 

Well, now we’re in a pickle.   The calculator is sitting there with a blinking cursor, 
acting like it is expecting you to give it some information.  In fact, that’s exactly what it 
is waiting for.  At the end of the above sequence of keystrokes is, essentially, a 
mathematical function.  This particular mathematical function is named “randInt” 
which is certainly more creative than the usual f and g names commonly seen in 
mathematics classes.  In those math classes,  f and g need values before they can be used.  
Those values are usually "x" values, giving us f(x)  and  g(x).  Like the f and g functions, 
“randInt” needs some information in order to do its calculations.  That’s why it has 
that open parenthesis, “(“, at the end of its option in the list.  When the TI-83 needs more 
information to perform a function evaluation, it signals this with a single open parenthesis 
– your task is then to supply the right information in the right order, and – oh, yes – 
supply the closing right parenthesis. 
 
It is not always obvious what information is desired, and it is seldom obvious what order 
the calculator wants you to supply the information.  That’s why the calculator comes with 
a manual.  (You may have the manual on a CD.)    Looking up randInt in the TI 
manual's index and then flipping over to the recommended page reveals the following 
cryptic syntax: 
                                        randInt(lower, upper [,numtrials]) 
 
This sort of thing looks at worst like gibberish, and at best like some ancient dialect 
nobody speaks any more.  It turns out that it isn’t gibberish, it is some ancient dialect, but 
it is spoken by one group of people: computer programmers.  This style of presentation is 
the traditional way of telling computer types – or in our case, calculator types – how to 
use functions.   Let’s take this statement apart and look at its parts: 
 
 
                               randInt  --  the name of the function, and is followed by a “(“ 
    lower, upper [,numtrials]  --  the information the function needs.  The “[ ]” means 
                                                   that the information is optional. 
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The information that is needed by the calculator to evaluate a function depends on the 
function, and will make sense when you use it.  For randInt, 
 
                                    lower – the smallest random integer you want 
                                    upper – the largest random integer you want 
                              numtrials – how many random integers you want. 
 
Recall, we want 3 random integers between 1 and 100.  Let’s complete the calculator 
sequence using this information: 
 
 
                        MATH  >  PRB  >  randInt(1,100,3)  >  ENTER 
 
Our calculator returns  {38 , 12, 46}.  Your calculator will, of course, return different 
numbers.   What happens if your calculator gives you 2 numbers that repeat?   In that 
case, you can generate 3 more random integers, and if needed – not likely. – 3 more.  
After executing the sequence above, you don’t need to redo the whole sequence of 
keystrokes – just press ENTER again to execute the whole sequence of keystrokes on the 
TI-83. 
 

At this point we have accomplished our goal – generating a random sample of size 3, 
from our population of crates.  We will take Crate #38, Crate #12, and Crate #46. 
 
 
2.2  Afterword 
 
 The TI-83 has a whole suite of random number generation capabilities.  As you study 
different parts of probability and statistics, these functions can be very helpful.  You 
might want to just browse in that chapter of your TI manual to see what's there.  
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Chapter 3 
  Graphical Methods for Describing Data 
 
 
3.0 Introduction 
 
Chapter 3 introduces some graphic methods of displaying data.  The comparative bar 
chart, pie chart, and stem-and-leaf display are not supported by the TI-83, although you 
may be able to find and download some programs that will make these graphs.  A TI-83 
calculator program to construct a stem & leaf display would not be very useful, since the 
text space in the calculator window is not extensive. 
 
The histogram and scatter plot, however, are easily done on the TI, and we will use two 
examples below to illustrate this.  Before that, however, we will give you some useful 
background about doing graphs on this calculator.   
 
3.1  General Rules for Statistical Graphing on the TI-83. 
 
The steps for displaying data on the TI-83 are about what one would imagine: 
 
  1.  Store the data somewhere in the calculator 
  2.  Tell the calculator what graph you want 
  3.  Make the graph 
 
The first step, storing the data in the calculator, is almost effortless on the TI-83.  This 
calculator is a “list-based” calculator, which means that it stores data in vertical lists, 
something like a spreadsheet computer program.  The TI comes with 6 pre-named lists 
with the somewhat less than creative names, L1, L2, …, and L6.   (You can – and many 
times should – create your own lists to store your data for an extended period in your 
calculator.  You can give relatively creative names to those.  The pre-named lists can then 
be used for temporary calculations and graphs of the data.)  You can see these numbered 
lists by executing the following sequence: 
 
                                           Stat  >   Edit…  >  Enter 
 
The above sequence should get you to a screen that looks 
something like the screen at the right.  What you see on 
the screen are the first 3 of the calculator’s lists, L1, L2, 
and L3.  You can see the other numbered lists by pressing 
the right arrow a few times.  If you calculator is new, or 
you haven't used Lists before, there is no actual data in 
the list yet – these numbers will be provided by you.  
And there is no time like the present… 
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3.2  Entering data 
 
Example 3.17:  Mercury Contamination 
 
Mercury contamination is a serious environmental concern. Mercury levels are 
particularly high in certain types of fish. Citizens of the Republic of Seychelles, a group 
of islands in the Indian Ocean, are among those who consume the most fish in the world. 
The article “Mercury Content of Commercially Important Fish of the Seychelles, and 
Hair Mercury Levels of a Selected Part of the Population” (Environ. Research (1983): 
305–312) reported the following observations on mercury content (ppm) in the hair of 40 
fishermen:  
 

13.26  32.43  18.10  58.23  64.00  68.20  35.35  33.92  23.94  18.28  
22.05  39.14  31.43  18.51  21.03    5.50    6.96    5.19  28.66  26.29  
13.89  25.87    9.84  26.88  16.81  37.65  19.63  21.82  31.58  30.13  
42.42  16.51  21.16  32.97    9.84  10.64  29.56  40.69  12.86  13.80  

 
Be very careful here!  You should NOT enter the data in rows and columns as you see 

them presented here originally.  These are data for one variable, and should be entered in 
one list, top to bottom.. 

 
To enter the data for this problem, position the cursor in 

List1 and enter the data in the order shown.  (You can enter 
the data in whatever order you wish – but it’s easier to keep 
track of where you are if you go left to right, or top to bottom 
rather than, say, diagonally.)   When the first few data 
elements are entered, your Data Edit screen should look 
something like the screen at right: 
 

 
 
 
3.3  Preparing the TI-83 for a graphic display 
 

The next step in the process is to tell the calculator what graph you want – in this 
case, a histogram.  The TI-83 has quite a few possibilities for graphs to pick from, and 
you can actually have up to 3 graphs displayed at once – although that would usually not 
be recommended.   Because the calculator can show more than one graph at a time, 
specifying what you want it to do will take two steps:  (1) how many and which graphs 
you want displayed, and (2) which type of plot you wish.   To specify how many and 
which graphs to display, we must navigate to the “Stat Plot Menu,” as follows: 
 
                                     2nd  >  STAT PLOT. 
 



 12

You may have noticed that many of the TI-83 keys not only have writing on them to tell 
you what the key does, but have yellow and green writing above the keys.   This 
calculator keystroke strategy keeps the number of keys to a minimum while building in a 
maximum capability.   You may recall that on your computer the same thing happens.  
The keys, `1234567890-=, print different characters when you capitalize them:  
~!@#$%^&*()_+.    On the TI-83, the 2nd and ALPHA keys act like the Shift key on 
your computer, changing the meaning of the keystroke – if you neglected to press 2nd 
before STAT PLOT, the calculator will deliver the results of the “Y=” keystroke.   If 
you correctly executed the 2nd  >  STAT PLOT sequence, you should see the Stat Plot 
Menu on your screen: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now, we’re lying a little bit here – what you actually will see are only the first four 
items in this list,  and the fourth item will look like this:  4▼PlotsOff.   (Remember, 
we mentioned these "large" screens in Chapter 0.)  The little arrow means that there are 
more items that are not presented – to see them you need to press the down arrow key on 
the TI-83.  When there are more items at the top of a list in a TI-83 window, you will see 
a different arrow that looks like this: ▲.    
 

There is quite a bit of information in the Stat Plot Menu, and most of it will be of 
interest to you at some point in your TI-83 statistical career.  Here's a slight guide for this 
screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 

STAT PLOTS 
1:Plot1…Off 
    L1  L2  
2:Plot2…Off 
    L1  L2  
3:Plot3…Off 
    L1  L2  
4:PlotsOff 
5:PlotsOn

 
                                   The Anatomy of the Stat Plot Menu 
 
 
                                                                    Which plot is this???        
                                                       
                                                                     What kind of plot is this??? 
                                                            
                                                                     What list(s) are used for this plot??? 
 
                                                                     What character is used (if needed) for dots??? 
 

 STAT PLOTS 
1:Plot1…Off 
    L1  L2   
2:Plot2…Off 
    L1  L2   
3:Plot3…Off 
    L1  L2   
4:PlotsOff 
5:PlotsOn 
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Plot1 Plot2 Plot3 
OnOff 
Type: 
 
XList: 1L  

YList: 2L  

Mark:   
 

The Stat Plot Menu that you see may differ from the one shown above if you have 
already been practicing with your calculator to make some statistical graphs; so just in 
case, arrow down to the “4:PlotsOff” option and press ENTER twice – once to tell 
the calculator you want to turn the plots off, and once to actually execute the command.  
You should see “PlotsOff” and “Done” appear on the screen.  Now press the 
following sequence: 
 
                                  2nd  >  STAT PLOT  >  Plot1…On  >  Enter 
 
What we  have decided to do is use Plot1 for this histogram.  If you are a number 2 or 3 
type of person, feel free to use those plots instead.  To choose a plot, arrow up or down to 
the plot number you wish, and press Enter.  After indicating the plot we wish to use, the 
calculator will now want us to select the type of plot, and supply other information as 
well.  This is accomplished in the Stat Plot Editor window, which looks like this: 
 
                       
                   The Anatomy of the Plot Choice Screen 
                                                                                                  
 
 
                                                      
 
 
 
 
 
 
 
 
 
The icons that specify the "type" of plot may not be perfectly clear.  The table below 
translates these icons into a more familiar form. 
 
                                         Icon English Translation 
 

Scatter plot 
 

LinePlot Histogram 

Modified 
Box Plot 

Skeletal 
BoxPlot 

Normal 
probability Plot

  
The XList and YList specify the list you have chosen for your data.   The Mark is not 
important for the histogram, but is a feature that is useful in plots to come.  It is possible 
that the Plot Choice Screen doesn't look exactly like you see above.  This is because the 
information needed for a graph will vary depending on the "Type" of graph.   
 

Which plot is this? 
 
Will it be graphed now? 
 
What type of graphic display is  
this? 
 
Where are the data? 
 
If there are dots, what should they 
look like? 
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3.2  Creating the Histogram 
 
Example 3.17:  Mercury Contamination 
 
Since we are constructing a histogram, move the blinking cursor to the histogram icon, 
the one at the upper right in the array of icons -- it sort of looks like it might be a 
histogram.  (Lest you be critical of its imprecise appearance, remember that there are only 
so many pixels the engineers have available to use.)   Now, you should be a bit careful 
here – the Types of graphs are displayed in a little 2 x 3 array, but you don't move 
between the choices with ▲, ▼, ◄, and ►; you only use the ◄ and ►.  Using the ▲ 
and ▼ will move you off the graph choices.   When your cursor is over the histogram 
icon, press Enter.   Now the Plot Choice Screen will look like the figure below. 
 
 

The plot choice screen has changed because of your 
selection of the histogram as your graph of choice.   Since 
our data has been entered into List1, we must make sure 
the calculator understands that – which means making sure 
that the Xlist is set at 1L .  Even though your calculator 
may already have this setting correct, let's make sure we 
know how to do it.   Your cursor should now be blinking 
on the histogram icon, so execute the following keystrokes: 
 
                                      ▼  >  2nd  >  1 
 
Check to make sure you have an 1L  by the Xlist – there are couple things you could 
get messed up with here.  First, you might not have pressed the  2nd  hard enough, in 
which case you would see a "1."  Or, you might have pressed the green Alpha key 
instead of the yellow 2nd key, in which case you would see a little "Y" with a blinking 
"A" calling for your attention.  (Just so we're on the same wavelength, "blinking A" is not 
a British expression for "darn A" – a blinking A is an A that is blinking at you.)   If you 
have erred in your keystroke, ◄ back over the offending character and correct the 
problem. 
 

We can now actually see our histogram, but the calculator may not actually be ready 
to display it.  The graphics screen on the TI-83 is a busy creature, and you may have 
already used the calculator to graph some math functions in previous math classes.  If so, 
you may have to do a couple preparation steps.  First, we need to get rid of any math 
functions still in residence from earlier work.  To do that press the "Y = " key.  If you see 
the usual graphing screen, but there are no functions to graph, you are in the clear.  But if 
you see something like  " 1\Y 2 4x= + " you need to erase that " 2 4x+ ."  To do that, 
arrow up or down as needed and press the Clear key for each function.  It will not disturb 
the calculator if you forget to do this – but a very fine statistical histogram might be 
cluttered up by a weird mathematical function. 
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WINDOW 
 Xmin=-20 
 Xmax=20 
 Xscl=1 
 Ymin=-10 
 Ymax=10 
 Yscl=1 
 Xres=1 

Another slightly disconcerting problem is that your TI-83 really 
has no clue where your histogram is!  This is especially a 
problem if you have used the calculator for graphing math 
functions.  If you have already graphed mathematical functions 
you are familiar with the idea of "setting the window."  However, 
if you are new to the TI-83, you need to understand how to 
perform this essential task.   It is not difficult to set the window.  
Basically, you must be to be able to (a) tell the calculator where 
your graph is, and (b) sometimes improve on what is presented to 
you. 
 
 

Press the Window key and you should see something like the screen displayed at 
right.  If your numbers differ, change them to match the window. 
 
  The numbers in this screen define the usual Cartesian 
Coordinate system, with the "x" and "y" variables ranging from –
20 to 20.   If you press the Graph key on the calculator you can 
get a very good idea of how your TI-83 handles statistical 
graphics by observing the screen at the right,  where the 
histogram appears to be occupying only a small part of the screen 
 

The calculator is overlaying your statistical graph on the mathematical graphing 
space, the Cartesian Coordinate system.  Your "setting the window" task is to set the "x" 
and "y" minimum and maximum values to bring the histogram to the major part of the 
screen.  You could do this by trial and error, but the TI, using its "Zoom" options, will 
give you a fairly good approximation.  Press the  "Zoom" key and you should see the 
Zoom screen, as presented below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Zoom options of the TI-83 are presenting some built-in capabilities for setting the 
graphic screen.  Most of these are for graphing mathematical functions, but there is one 
that is designed to help statistics students – you guessed it, ZoomStat.   Press 

ZOOM MEMORY 
1:Zbox 
2:Zoom In 
3:Zoom Out 
4:ZDecimal 
5:ZSquare 
6:ZStandard 
7:ZTrig 
8:Zinteger 
9:ZoomStat 
0:ZoomFit 
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WINDOW 
 Xmin=5.19 
 Xmax=78.701666…
 Xscl=10.501666…
 Ymin=-3.60828 
 Ymax=14.04 
 Yscl=1 
 Xres=1 

ZoomStat and you should see your histogram, based on your calculator's best guess 
about an appropriate window.    
 
 
 
 
 
 
 
 
To see what its best guess at a window is, press the Window key: 
 
 
 
 
 
 
 
 
 
 
 
Basically your TI has checked the data in List1 – remember, that's where you said it was 
– and used a built-in algorithm to set the graphics window.  As a general rule, it doesn't 
do too badly at automatically setting windows, but in the case of the histogram the TI 
doesn't really give the best choices.  Use your cursor to change the calculator's choices to 
the values in the screen below, and read about what you are doing to the right of the 
screen.. 
 
                                               Anatomy of the Window for Histograms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The only mysterious setting here is the "Xres=1" setting.  It does actually do something 
-- it sets the pixel resolution.  (We're not sure what that is;  it sounds terribly nerdy and 

WINDOW 
 Xmin=0 
 Xmax=80 
 Xscl=10 
 Ymin=-2 
 Ymax=16 
 Yscl=4 
 Xres=1 

Set the low and high values for the  
"x" scale at reasonable integers. 
 
Set the class size for the histogram 
 
Set the low and high values for the  
"y" scale at reasonable integers. 
 
Set the tick-mark length for the 
frequencies (bar heights). 
 
???  Doesn't seem to do anything! 
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we've never gone wrong with setting it at "1" so we don't mess with it.)  The central idea 
here is that you can't just depend on Zoom  >  ZoomStat to give you the most 
interpretable window.  The class sizes and tick marks are very helpful in interpreting the 
graphs, and the class sizes and tick mark locations are functions of the Window settings.  
Just any old numbers your calculator chooses will not necessarily do.  For example, you 
might want to see more detail in the distribution.  Then change the Xscl  to 2 and again 
press the Graph button.  Now you should see more detail: 
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3.3  Creating the Scatter plot 
 
Our next task will be to create the scatter plot.  You will be pleased to know that much of 
what you learned while graphing the histogram will be relevant here for the scatter plot.  
We will use the Vermont Sugarbush data for our example. 
 
 
Example 3.21:  Vermont Sugarbushes 
 
As you may recall, this is a bivariate data set, with y = mean crown dieback (%), and x = 
soil pH.  The following observations were read from the scatter plot: 
 
x  3.3  3.4  3.4  3.5  3.6  3.6  3.7  3.7  3.8  3.8 
y  7.3  10.8  13.1  10.4  5.8  9.3  12.4  14.9  11.2  8.0 
 
x  3.9  4.0  4.1  4.2  4.3  4.4  4.5  5.0  5.1  
y  6.6  10.0  9.2  12.4  2.3  4.3  3.0  1.6  1.0  
 
 

The task of entering bivariate data is similar to entering 
univariate data.  Once again, we enter data after the Stat  >  
Edit  combination as we did with the histogram.  The 
significant difference with bivariate data is that the data occurs 
in pairs.  This is a slight problem, in that one must keep track 
of the two variables to make sure the right x is entered with the 
right y.   While the data could be entered pair wise it is usually 
much more efficient from the standpoint of numbers of 
keystrokes to enter the data for the x variable and then go back 
and enter it for the y variable.  For this example, we chose to enter the data in List2 and 
List3, since we had data we didn't want to lose in List1.  (Something about mercury 
contamination…)   After entry our Edit Screen looks like the screen at right. 
 

Again, we must tell the TI-83 which plot we are doing in the Plot Choice screen.  For 
the scatter plot we need to select the scatter plot icon  (the Upper Left icon of the six 
displayed.)   Notice that as soon as you do this you must specify two lists:  the XList and 
YList.  Since we entered our data in the List2 and List3, these lists will be our choices for 
the scatter plot.  Defining which list is the XList and which is the YList determines which 
variable will be the horizontal axis variable, and which will be the vertical axis variable.   
Since our ”x" variable is in List2, and "y" variable is in List3, the choices in the Plot 
Choice screen (2nd  >  Stat Plot  >  Plot1…)  would be: 
 
                                           XList: 2L  
                                           YList: 3L  
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We also have another choice at this point, the "Mark" value.  The scatter plot is, of 
course, comprised of dots, and we have some choices as to what we want the dots to look 
like.  Those choices are displayed in the screen by the "Mark:" 
 

The obvious choice is just to make the dots dots – that is, the small black squares.  
Why are we even given a choice at all?  It turns out that in some circumstances we might 
want to have two scatter plots displayed at once, perhaps to compare two different 
samples of bivariate data.  In that situation we could choose to display one scatter plot as 
small black squares, and the other as plus signs or "open squares."   For our learning 
purposes we don't need to worry about comparing scatter plots – lets just get this one 
scatter plot up.  Arrow the cursor over to the small black 
square and press Enter. 
 
Now we're ready to get the scatter plot.  Press the ZOOM   > 
ZoomStat option and we'll get the calculator's best guess at 
a reasonable window for your scatter plot.  You should see the 
graph at right. 
 
There IS the possibility that your calculator will give you a 
stern error message – something forbidding, like the message below… 
 
           
 
 
 
 
 
 
 
 
 
If you get this message, there are two usual suspects to round up.  The error message is 
actually telling you that the ordered pairs are messed up somewhere, b/c you don't have 
the same number of x's and y's.   Most likely you have either not specified the correct lists 
( 2L  and 3L , remember) or you may have left off a number from one of the lists as you 
entered the data.   If you have left off a number in the middle of a list, you can insert it in 
its rightful place, using the insert keystroke sequence,  
 
                                                          2nd  >  INS 
 
To use this feature, place the cursor at the right place in the right list where you should 
have entered the right number.  (Are you feeling guilty?  Please don't – everybody makes 
this error at some point.)   Press the  2nd  >  INS sequence, and then enter the missing 
number.  At this point we should see the correct scatter plot. 
 
 

ERR: DIM MISMATCH
1:Quit 
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Remember, based on the data the calculator has estimated what a reasonable window 
would look like.  For the most part the TI-83 does a good job with the scatter plot 
window, but we might want to add the vertical axis and some tick marks to help interpret 
the scatter plot.  Press the WINDOW key and lets see what the calculator came up with: 
 
 
 
 
 
 
 
 
 
 
 
 
The TI has found minimum and maximum values for a screen that includes all the dots, 
and has used the Xscl, Yscl, and Xres from the previous plots.  To improve on this 
choice, change the values in this screen to the following (Just leave the Xres at whatever 
it is): 
 
 
 
 
 
 
 
 
 
 
 
Now press GRAPH.  Don't press ZOOM  >  ZoomStat or you'll undo the changes you 
just made.  We can see the effect of our changes.  First of all we have a vertical axis for 
reference.  Second, we have tick marks on each axis at the intervals specified by our 
choices of Xscl and Yscl.  This is a mixed blessing, however, since the cluster of 
points is more concentrated and it may be more difficult to pick out any pattern in the 
plot.   
 
 
In general, these WINDOW choices are a matter of 
taste and judgment, wisdom guided by experience.    
 
 

WINDOW 
 Xmin=3.12 
 Xmax=5.28 
 Xscl=? 
 Ymin=-1.363
 Ymax=17.263
 Yscl=? 
 Xres=? 

WINDOW 
 Xmin=-.5 
 Xmax=5.28 
 Xscl=1 
 Ymin=-1.363 
 Ymax=17.263 
 Yscl=2 
 Xres=? 
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3.4 Conclusion 
    

Whew!  Learn about graphing on the TI has been a pretty long and intensive task.  
However, a great deal of what we did here is merely repeated for future plots.  When we 
make other types of plots, you will already know how to set up the Plot Choice screen, 
and so all you will really need to know is which icon to use. 
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EDIT  CALC  TESTS
1:1-Var Stats 
2:2-Var Stats 
3:Med-Med 
4:LinReg(ax+b) 
5:QuadReg 
6:CubicReg 
7:QuartReg 
8:LinReg(a+bx) 
9:LnReg 
0:ExpReg 
A:PwrReg 
B:Logistic 
C:SinReg 

Chapter 4 
  Numerical Methods for Describing Data 
 
4.0 Introduction 
 
Statistics is, of course, a mathematical science not only of graphic representation of data, 
but of numeric representation of data.    The TI-83 family of calculators lumps its 
statistical calculations into one screen for easy reference, and you will see this screen 
very often when you are doing statistics.  To find this screen, grab that calculator, press 
the On button (That’s a joke. – we know you know that…) and then execute the 
following sequence: 
                                                        Stat  >  Calc 
 
You should now see a screen with calculation options – and there are sure a lot of them!  
(Again, notice that not all of these will actually appear in your calculator window at one 
time; that little arrow means you will have to scroll down to see all the options. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In Chapter 4, we are interested in describing the center and variability of a univariate data 
set, and using that information to construct a graphic representation of these aspects of 
data – the box plot.  Let’s pause briefly to mention some of the other selections in this 
screen.  Not the choices less traveled by, the choices later traveled by.  For the statistics 
in Chapter 4, our choice in this screen will always be “1:1-Var Stats.”  This is TI-
Speak for “Single Variable Statistics,” our topic in Chapter 4.   Choice 2, Two Variable 
Stats, will be rarely used; we will not use choice 4, the Median-Median line, nor Choices 
B and C, Logistic and Sine Regression.   Therefore, this seemingly large number of 
choices is already cut down to a manageable size. 
 
 Before we can explore the single variable statistics options on the TI-83 we need some 
data.    We already know how to enter data into the calculator (Remember, we did that in 
Chapter 3 with the mercury contamination data.  You may still have that data in your 
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calculator in List1, and for our purposes we will assume you still want to keep that data 
around.  Therefore, we will enter our data in List2.   Our real reason for using List2 is not 
that the mercury contamination is a really important data set, but to show you how to 
enter data if you don’t want to obliterate data you have previously entered.  It is 
frequently the case in data analysis that you will be working with more than 1 data set at 
a time – therefore, knowing how to work with more than one list, or at least work with 
something other than the default List1 is a necessary skill. 
 
In any case, execute the sequence: 
 
       Stat  >  Edit 
 
and you should see the following screen (Lest you have forgotten or otherwise lost your 
mercury data and don’t remember, that data in List1 is the mercury contamination data.) 
 
 
 
 
 
 
 
 
 
 
Now, let’s calculate some statistics.  Our first problem will be to find some measures of 
the center of a distribution: the mean and median. 
 
4.1  Measures of Center 
 
Examples 4.3 and 4.4:  Number of visits to a class website 
 
Forty students were enrolled a section of STAT 130, a general education course in 
statistical reasoning, during Fall quarter 2002 at Cal Poly, San Luis Obispo.  The 
instructor made course materials, grades and lecture notes available to students on a class 
website, and course management software kept track of how often each student accessed 
any of the web pages on the class site.  One month after the course began, the instructor 
requested a report that indicated how many times each student had accessed a web page 
on the class site.  The 40 observations were: 
 

20 37   4 20   0 84 14 36   5 331 
19   0   0 22   3 13 14 36   4     0 
18   8   0 26   4   0   5 23 19     7 
12   8 13 16 21   7 13 12   8   42 
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We will use these data to demonstrate how to find the mean and median on your 
calculator, specifically using List2.  By now your calculator may have turned itself off to 
conserve its batteries, so execute the following sequence: 
 
             Stat  >  Edit  >  Enter 
 
(Remember, if the calculator’s cursor is already on Edit – which it will be in this case, 
you need not “arrow over” to Edit, just press Enter.)   You should once again now see 
the Edit screen with the mercury data in List1.  Press the “right arrow” key to place the 
cursor in List2, and enter the data from Example 4.3.  When you have completed that 
task, we are on the way to calculating the mean and median.   
 
There is one slight adjustment we have to make because our data is in List2, however.  
The TI people, concerned about making the calculator efficient and easy to use, have 
built in what are known in the computer/calculator biz as “defaults.”   These defaults are 
the most commonly used keystroke sequences, and are designed to lessen the number of 
keys you actually have to press in your usual use of the calculator.  As far as the TI folks 
are concerned, your “usual” use of the calculator would be to calculate statistics for List1. 
 
Press the following sequence: 
 
                    Stat  >  Calc  >  1-Var Stats  >   2nd >  2L   >  Enter 
 
and the following screen (complete with little arrow, not printed below) awaits you.  As 
you might expect, there are lots of possible statistics that can be calculated for a 
univariate data set, and you will have to search the list of statistics for the mean and 
median.  (You will have to search for the median via that down arrow, ▼.)  Fortunately, 
it is pretty clear which statistics are the mean and median.  x  is the standard notation for 
the mean, and the median is abbreviated, naturally enough, “Med.”  But just in case, we 
point them out below. 
 
                                                                                                                                                                              
 
The mean 
 
 
 
 
 
 
 
 
The median 
 
 
 

1-Var Stats 

2

1

3

=23.10000
=924.00000

=128158.000

=52.33364
=51.67533

40.00000
minX=0.00000
Q 4.50000
Med=13.00000
Q 20.50000
MaxX=331.00000

x

x

x
x

x
S

n
σ
=

=

=

∑
∑
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4.2  Measures of Variability 
 
Fresh from our success at measuring the center of a distribution, we will now tackle the 
variability in the form of the standard deviation.    In what turns out to be a terrific stroke 
of luck on your part, finding the standard deviation is just like finding the mean.  In fact, 
we have already done the necessary keystrokes needed to find it.   
 
   
Example 4.3 again!:  The standard deviation  
 
Remember this example?  Why, of course – it’s the number of visits to the website that 
we just entered into List2.  Just as before, we would enter our data in List2 and do the 
following sequence: 
 
                Stat  >  Calc  >  1-Var Stats  >   2nd >  2L   >  Enter 
 
Unless we stumble on our keystrokes we should see the screen below.  Now, looking for 
the measures of variability is just like looking for the measures of center for a 
distribution.  There is one slight hitch, in that the TI-83 will report 2 different standard 
deviations, and we need to keep them straight… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There is one little notation problem between our usual notation for the sample standard 
deviation and the population standard deviation.  The TI puts a little subscript after our 
usual symbols, giving xs  and xσ , but that seems to be a minor inconvenience. 
 
 
 

1-Var Stats 

2

1

3

=23.10000
=924.00000

=128158.000

=52.33364
=51.67533

40.00000
minX=0.00000
Q 4.50000
Med=13.00000
Q 20.50000
MaxX=331.00000

x

x

x
x

x
S

n
σ
=

=

=

∑
∑

 

( )2
The sample standard deviation:

       
1

ix x
s

n
−

=
−

∑

( )2
The population standard deviation:

          ix x
n

σ
−

= ∑
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4.2  Quartiles and the  box plot calculations 
 
Fresh from our earlier successes with the mean, median, and standard deviation, we will 
now construct the box plot.   It will come as no surprise that you already know how to 
calculate all the statistics needed to plot the box plot – they are all in that box of statistics 
we used earlier when we did the mean, median, and standard deviation.  What may come 
as a pleasant surprise is that the TI-83 will not only do the calculations for the box plot, it 
will draw the box plot as well.   The data we will use for the box plot seems particularly 
appropriate – rectangles! 
 
Example 4.11:  Golden Rectangles 
 
As you will no doubt recall from the text, observations were made on the variable x = 
width/ length for a sample of n = 20 beaded rectangles used in Shoshoni Indian leather 
handicrafts. 
 
.553  .570  .576  .601  .606  .606  .609  .611  .615  .628  .654  .662 
.668  .670  .672  .690  .693  .749  .844  .933  
 
Enter these data in List3 (or whatever List you choose) and we’ll construct a boxplot on 
the TI-83.  (If needed, you may wish to review the directions for entering data from our 
earlier discussion in Chapter 3.)  The data is univariate, so the data entry is a repeat of 
what we’ve done already.  Once again, we will point out the relevant statistics, just in 
case you might need them.  Very soon we will get the boxplot without doing any 
arithmetic by hand. 
 
 
 
 
The smallest observation 
 
 
The lower quartile 
 
 
The median  
 
 
The upper quartile   
 
 
The largest observation 
 
 
 
 

1-Var Stats 

2

1

3

=.66050
=13.21000

=8.88781

=.09251
=.09017

20.00000
minX=.55300
Q .60600
Med=.64100
Q .68100
MaxX=.93300

x

x

x
x

x
S

n
σ
=

=

=

∑
∑
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( )
3

3 3 1

Upper mild outlier cutoff 1.5iqr
                                        1.5
                                        .681 .1125
                                        .7935

Lower mild outli

Q
Q Q Q
= +
= + −
= +
=

( )
1

1 3 1

er cutoff 1.5iqr
                                         1.5
                                         .606 .1125
                                         .4935

Upper extreme outlier cutoff

Q
Q Q Q

= −
= − −
= −
=

=
( )

3

3 3 1

3iqr
                                              3
                                              .681 .225
                                              .906

Lower extreme outlier cutoff

Q
Q Q Q

Q

+
= + −
= +
=

=
( )

1

1 3 1

3iqr
                                               3
                                               .606 .225
                                               .381

Q Q Q
−

= − −
= −
=

 
The quantities needed for constructing the modified boxplot are all here: 
       
 
 
 
    
 
 
 
From these quantities we can calculate… 

 
 
 
 
 
 
 
…and now the mild and extreme outlier cutoffs: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )

( )

1

3

MinX .553
Lower quartile  .606
Median (Med) .641
Upper quartile .681
MaxX .933

Q

Q

=
=

=
=

=

( )3 1iqr  .681 .606
                      .075
1.5iqr .1125
  3iqr .225

Q Q− = −
=

=
=
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STAT PLOTS 
1:Plot1…Off 
    L1  L2   
2:Plot2…Off 
    L1  L2   
3:Plot3…Off 
    L1  L2   
4:PlotsOff 
5:PlotsOn 

4.3  Graphing the box plot. 
 
From the quartiles and other quantities calculated above you can sketch a box plot on 
your paper with good accuracy, or the calculator can do it for you.  The graphing 
calculator is not as good at representing box plots as you are – it has only a limited screen 
space, as we have seen.  However the graph is perfectly reasonable for many classroom 
purposes.   
 
You may recall from Chapter 3 our discussion of the general rules for statistical graphing 
on the TI-83: 
 
  1.  Store the data somewhere in the calculator 
  2.  Tell the calculator what graph you want 
  3.  Make the graph 
 
We have already entered our data, so the task at hand is to choose a plot.  The sequence, 
 
                                          2nd  >  STAT PLOT 
 
again brings up the "Stat Plot" screen.  If you have been 
using the calculator for graphs, your screen may differ 
from ours – do not be unnerved about this, since the 
plots we choose and how we choose them will fix any 
problems.  First, we will "clear" all our plots by keying 
the sequence 
 
      4:PlotsOff  >  Enter 
 
 
You may have set up other plots as you have used the TI-83 and wish to preserve them 
during your learning, so you need not pick the same plot we do.  Please choose whichever 
of the 3 plot options you wish, and we will proceed using Plot1.  
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WINDOW 
Xmin=.515 
Xmax=.971 
Xscl=1 
Ymin=-1.363 
Ymax=17.263 
Yscl=2 
Xres=1 

Remember, in our discussion in Section 3.3 we presented the Stat Plot screen, complete 
with English translation: 
 
                                         Icon English Translation 
 

Scatter plot 
 

LinePlot Histogram 

Modified 
Box Plot 

Skeletal 
BoxPlot 

Normal 
probability Plot

 
What we have here are two box plot options: the modified (i.e. with outliers) and the 
skeletal (i.e. without outliers.)   Generally speaking, we are always interested in knowing 
if there are outliers in a set of data, so our choice will always be the Modified Box Plot.  
Arrow over and choose that one.   Again, we will inform the calculator which list 
contains our data for the box plot.  Since our data is in List3, we will arrow down to 
XList: and pick 3L .    
 
Now we have another choice to make.  Since we are 
graphing a modified box plot, and are on the lookout for 
outliers, the TI-83 is giving us an option of how to display 
the outliers, in the form of  "Mark:"  We saw this before 
with the scatter plot, and we have the same choices for 
outlier indicators --                         …-- so please pick your 
favorite and we will proceed to graph the box plot.  You can 
get a fairly good look at the box plot using the Zoom  > 
ZoomStat sequence. 
 
There is still a slight problem, in that we aren't quite sure 
what the scale is when we graph the box plot.  If we press the 
WINDOW key we can see the calculator's choice for a 
window.  Our window is presented at the right 
 
 
 
 
The problem here is that the Xscl is set at 1, and all our data is between 0 and 1.  
Therefore, we don't get any tick marks to help us with the graph.  Press the WINDOW 
key, change the Xmin to .5, and the Xscl to 0.1.  Now you should have tick marks –  of 
a known size -- that will aid you in interpreting the box plot. 
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4.3  An afterword about interpreting the box plot. 
 
 
 There actually is another method you can use to help interpret your box plot on screen as 
well as get numerical values for the minimum, maximum, quartiles, and any outliers – the 
TRACE key.  With the box plot shown, press the TRACE key and use the ► and ◄ 
keys to see these different values.  This tracing procedure can also remind you what the 
scale and tick marks are if you have forgotten. 
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Chapter 5 
  Summarizing Bivariate Data 
 
 
5.0  Introduction 
 
     In Chapter 5 we address some graphic and numerical descriptions of data when two 
measures are taken from an individual.   In the typical situation we are interested in the 
question of whether two variables are somehow related, and whether or not the nature of 
that relationship is linear.  That is, can we describe the typical behavior of the variables in 
the manner of a common algebraic straight line, y mx b= + ?  Another description of the 
data will be numeric – to what extent do our actual data points lie along our straight-line?   
Our summarizing line is, the least squares best fit line, and our numeric description of the 
degree of "fit" of the line to our data points is Pearson's correlation coefficient.   We also 
assess visually the "goodness" of our fit of the line to the data by appealing to the residual 
plot. 
 
     And – wonder of wonders!  -- the TI-83 will do it all.  Let's analyze the data of 
Example 5.4,  the relation between foal weight and mare weight. 
 
 
5.1  Pearson's correlation 
 
Example 5.4:  Is Foal Weight Related to Mare Weight? 
 
Foal weight at birth is an indicator of health, so it is of interest to breeders of 
thoroughbred horses. Is foal weight related to the weight of the mare (mother)?   
 
 
Observation            1           2          3          4          5       6     7          8          9 

Mare weight (x, in kg)  556  638  588  550  580    642  568  642  556  

Foal weight ( y, in kg)  129  119 132  123.5  112  113.5    95  104  104 

 

 Observation            10    11  12         13        14        15 

Mare weight (x, in kg)    616    549  504  515  551  594 

Foal weight ( y, in kg)    93.5  108.5    95  117.5  128  127.5 
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     We begin, as always, by entering the data after the Stat  >  Edit  sequence.  
Remember, this data is bivariate so you will have to enter the data in two separate lists.  
Just to keep you on your thoroughbred toes, we will use List5 and List6.   After entering 
your data in whatever lists you choose, execute the sequence,  
 
                                    Stat  >  Edit > Calc… 
 
Take a deep breath, and check out these options: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If there were any justice in the world, one would pick 2:2-Var Stats from the list, 
and out would pop the Pearson correlation coefficient.  Unfortunately, for reasons known 
only to the TI-83 design engineers choosing that option gives you all the information you 
need if you wanted to calculate Pearson's correlation using the formula in Exercise 5.13 – 
but doesn't give you the correlation! 
 
     To get Pearson's r you have to choose a different option, one that is not the most 
obvious choice.  (If you have read Section 5.2 in POD you will know why this is a 
reasonable choice, but it still isn't obvious.)  The lack of obvious is more than 
compensated for by the fact that you have two options that are equally adept at presenting 
the correlation coefficient:  4:LinReg(ax+b) and 8:LinReg(a+bx).   Both these 
options accomplish the same thing, but they use the variables a and b in different roles.  
In POD the variables are used thus:  y a bx= + .  It is probably better to use the choice 
that matches POD but either way the calculator will give the same numeric values. 
 
     Now we have some bad news to give you:  (a) picking either of these choices will get 
you information you haven't asked for, and (b) you may not actually get the correlation 
you are hoping for.  But don't lose hope yet – we'll surmount every impediment to 
success and deliver r for your consideration.  Choose the following sequence: 
 
              Stat  > Calc  >  8:LinReg(a+bx) > 5 6L ,  L  > Enter 

EDIT CALC TESTS 
1:1-Var Stats 
2:2-Var Stats 
3:Med-Med 
4:LinReg(ax+b) 
5:QuadReg 
6:CubicReg 
7:QuartReg 
8:LinReg(a+bx) 
9:LnReg 
0:ExpReg 
A:PwrReg 
B:Logistic 
C:SinReg 
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and let's see how lucky we are. (If your data is anywhere except List1 and List2, you have 
to tell the TI where they are – hence you need to explicitly add the 5 6L ,  L .)  Here's 
what we see on our calculator: 
 
 
 
 
and then… 
 
 
 
 
 
 

Now, in the words of the chain gang boss in the movie, Cool Hand Luke, "What 
we've got here……is a failure to communicate."   That is to say, we have been singularly 
unlucky.  Not only do we have information we didn't ask for, we don't have Pearson's r, 
which we did ask for.   What has gone wrong here is not the extra information; it’s the 
missing information.  For reasons unknown the TI-83 calculator right out of the box does 
not present r without a little coaxing.  That coaxing is of the following keystroke form: 
 
                                              2nd  >  CATALOG… 
 
At this time you may marvel at the relatively  short list of choices you were presented 
with in the Stat > Calc sequence you did above.  Compared to that, the list we have now 
is seriously long… 
 
 
 
 
 
 
 
 
 
Arrow down, down, down, until you get to the D's, and execute this keystroke sequence: 
 
                               DiagnosticOn > Enter > Enter 
 
             (Yes, we mean Enter two times)    
 
Fortunately this DiagnosticOn set of keystrokes only has to be done once.   The  
DiagnosticOn  tells the calculator that Yes, you want to see Pearson's r.   
 

8:LinReg(a+bx) 5 6L ,  L

LinReg 
 y=a+bx 
 a=113.2310847 
 b=4.0857091E-4 

CATALOG 
►abs( 
 and 
 angle( 
 ANOVA( 
 Ans 
 (etc.) 
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Now let's start at the top… 
 
 
              Stat  > Calc  >  8:LinReg(a+bx) > 5 6L ,  L  > Enter 
 
Here's what we see on our calculator at this point: 
 
 
 
 
and… 
 
 
 
 
 
 
 
 
 
 
We have succeeded in getting Pearson's correlation.  All those decimals just show the 
calculator's sense of humor; we would most likely just go with 0.001r = . 
 
 
5.2  The regression line 
 
Example 5.6:  Defibrillator Shock and Heart Attack Survival Rate 
 

Studies have shown that people who suffer sudden cardiac arrest (SCA) have a better 
chance of survival if a defibrillator shock is administered very soon after cardiac arrest.  
How is survival rate related to the time between when cardiac arrest occurs and when the 
defibrillator shock is delivered?    Here is the data from this example: recall that y = 
survival rate (percent) and x = mean call-to-shock time (minutes.)   These data are from  a 
cardiac rehabilitation center (where cardiac arrests occurred while victims were 
hospitalized and so the call-to-shock times tend to be short) and for four communities of 
different sizes. 
 
 mean call-to-shock time, x:               2   6   7 9 12 
 
 survival rate, y:                     90 45 30 5   2 
 
 
 
 

8:LinReg(a+bx) 5 6L ,  L

LinReg 
 y=a+bx 
 a=113.2310847 
 b=4.0857091E-4 
 r 2 =1.817941E-6 
 r=.0013483102 
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     As you did with the foal data of Example 5.6, enter these pairs into your calculator.  
We will again use List5 and List6 as we work through the problem on the TI.  After the 
data is entered, duplicate what we did earlier, except that you do not have to go through 
all of that DiagnosticOn stuff – the calculator will stay in the On mode until you change 
it.  (So don't change it!)   
 
              Stat  > Calc  >  8:LinReg(a+bx) > 5 6L ,  L  > Enter 
 
Here's what I see on my calculator now: 
 
 
 
 
and… 
 
 
 
 
 
 
 
 
 
 
     Do not worry that the answer here does not agree exactly with the "by-hand" solution 
in POD; the differences are due to round-off errors.  Calculators, bless their hearts, have a 
great deal more patience for 10-digit arithmetic than the garden variety human. 
 
     At this point you have performed the regression and have the best fit line in hand.   
Reading the calculator screen gives us: ˆ 101.33 9.30y x= − .  We can also make the 
scatter plot as discussed in section 3.3.  Before we go further you should set up the scatter 
plot as discussed in section 3.3 – we are going to plot the best fit line on that scatter plot, 
but we need to get it set up for the scatter plot first.  When the scatter plot and Window is 
set to your satisfaction, please continue. 
 
     OK, now that we're happy with the scatter plot, let's retrace our steps.  Return to the 
sequence of keystrokes that look like… 
 
                  Stat  > Calc  >  8:LinReg(a+bx) > 5 6L ,  L  > Enter  
 
We're going to alter this sequence slightly, so that (eventually.) it looks like this: 
 
        Stat  > Calc  >  8:LinReg(a+bx) > 5 6 1L ,  L ,  Y   > Enter . 
 

8:LinReg(a+bx) 5 6L ,  L

LinReg 
 y=a+bx 
 a=101.3284672 
 b=-9.295620438 
 r 2 =.921745124 
 r=.-.9600755824 
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It appears pretty simple but the keystrokes to get that 1Y will be a bit convoluted so 
please bear with us.  What we're going to do is "save" the least squares regression line 
and "paste" it into the calculator's graphing window.  If you have already graphed 
functions with the TI-83, you know how to use the  "Y=" key to set up a function 
definition.   We will be getting the same result, a function, but it will be entered for us by 
the calculator after it does the linear regression calculations.  Got it?  Here we go…  
Enter this sequence of keys, and pause after entering the lists your data are stored in: 
 
                 Stat  > Calc  >  8:LinReg(a+bx) > 5 6L ,  L  
 
Now we'll add some keystrokes, starting with a comma… 
 
       ,  >  VARS   >  Y-VARS  >  1:Function  > 1Y   >  Enter… 
 
Now wait!  We're not done yet.  You should now see the following on the screen 
 
 
 
 
 
 
with a blinking cursor after the 1Y .  Now, press Enter one more time… 
 
 
 
 
 
 
 
 
 
Now go back and graph the scatter plot -- there should be a new kid on the block – er, 
screen: 
 
 
 
 
 
 
 
 

LinReg(a+bx) 5L ,

6 1L ,  Y  

LinReg 
 y=a+bx 
 a=101.3284672 
 b=-9.295620438 
 r 2 =.921745124 
 r=.-.9600755824 
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LinReg 
Y=a+bx 
a=42.37454497 
b=-.064520998 
r 2 =.6006256099
r=-.7750003935

5.3  The residual plot 
 
     We will now assess the plausibility of the straight-line model using the residual plot.  
Recall that we are basically looking to see if there is any indication of the pattern of plots 
deviating from the straight line our calculations give us.  If we see some curvature, for 
example, we will be suspicious that the straight line we used as a model for the 
relationship between x and y might have been simpler than reality demands. 
 
Example 5.10:  Tennis Elbow 
 

One factor in the development of tennis elbow is the impact-induced vibration of the 
racket and arm at ball contact.  Tennis elbow is thought to be related to various properties 
of the tennis racket used. The accompanying data are measurements on x = racket 
resonance frequency (Hz) and y = sum of peak-to-peak accelerations (a characteristic of 
arm vibration in m/sec/sec) for n = 14 different rackets. 
 

       Racket     Resonance (x)    Acceleration (y)  
1    105    36.0  
2    106    35.0  
3    110    34.5  
4    111    36.8  
5    112    37.0  
6    113    34.0  
7    113    34.2  
8    114    33.8  
9    114    35.0  
10    119    35.0  
11    120    33.6  
12    121    34.2  
13    126    36.2  
14    189    30.0  

 
Once again, enter these data into your calculator.  We 

will use List1 and List2.  Once you have the data entered, 
duplicate your efforts to get the scatter plot and the best-fit 
line for these data on the screen.  To get the residual plot we 
will proceed from that point.  So that we are on the same 
playing field,  what we see on our screen after we have 
done the regression is shown at right. 
 
     We know that for simple regression, a residual plot with ŷ on the horizontal axis will 
have the same shape as a residual plot with x on the horizontal axis.  It is easier and takes 
fewer steps on the calculator to get a residual plot with x on the horizontal axis, so this is 
our recommended procedure.   By now you are familiar enough with the TI-83 to know 
that it performs some statistical calculations just in case you need them; it may not 
surprise you to learn that the TI-83 has already calculated the residuals and is waiting 
patiently for you to do a residual plot.  In fact, the TI-83 calculates the residuals each 
time you perform the LinReg procedure and stores them for your use.  The only 
problem with this automatic calculation is that you have to remember to manually store 
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NAMES OPS MATH 
1:RESID 
2:Y 

the residuals if you don't want to lose them while doing a different regression, such as re-
doing a regression calculation after deleting an influential point. 
 
     Creating a residual plot is easy, once you remember that a residual plot is really 
nothing more than a scatter plot of residuals vs. x  (or, if you wish, ŷ ) variables.  Thus, 
we need to refresh our memories about how to get scatter plots.  Remember?  Back in 
section  3.3?  Those Vermont sugarbushes?  OK, here we go – let's first set up the plot for 
a scatter plot with this familiar sequence: 
 
                  2nd  >  STAT PLOT  > Plot1 
 
We use Plot1 here, but you may, of course, use whichever Plot you wish.  The "Type:" 
is scatter plot, the upper left choice, and you can pick your favorite "Mark."   Now we 
get to the part that is new about the residual plot – just where are the residuals???  What 
do we choose for our XList and YList values?  Since we are using the x rather than ŷ  
for our horizontal axis, XList is whichever list contains the x values – in our case, 1List .  
YList will contain the residuals, wherever they are, and as it turns out they are in a 
special list called RESID.  This list is maintained by the TI-83 and as we mentioned, 
updated each time we do a regression.  We don't access the RESID list through the Edit 
screen, but by a separate set of keystrokes.  Place your cursor on the YList line in the 
Plot Choice menu, and key the following strokes: 
 
             2nd  >  LIST  
 
and you should see a screen more or less like this one. 
 
The reason that the screen will be "more or less" like the 
one shown at right is that with calculator use, data files 
are sometimes saved as lists.   If you are borrowing 
someone else's calculator they may have already created 
and named some data files.  To select RESID as your list 
of choice, the keystrokes should be: 
 
  NAMES  >  ▼▼▼…▼  > RESID  > ENTER 
 
(That is, you will have to arrow down the alphabetical 
list until you get to RESID and then Enter.  The 
calculator will then place the list of residuals in the 
Plot1 screen.  Your Plot1 screen should now look like 
this (unless you chose different Lists for your data). 
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Exit this screen, and ZoomStat to see your scatter plot.  After choosing our WINDOW 
as… 
 
 
 
 
 
 
 
 
 
 
 
…and choosing GRAPH we get the residual plot: 
 
 
 
 
 
 
 
 
 
 
 
 
With the residual plot in hand, we can assess the plausibility of the straight line model. 
 
 
5.4  Conclusion 
 
     In this chapter our capability to use the graphing features of the TI have been greatly 
enhanced.  We have practiced with the Edit screen, the Plot choice screen, etc. and added 
regression techniques and residual plotting to our growing list of TI tools.  We will use 
all these skills again in Chapter 13. 

WINDOW 
Xmin=90 
Xmax=200 
Xscl=10 
Ymin=-2 
Ymax=2.5 
Yscl=.5 
Xres=1 
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Chapter 6 
  Probability 
 
6.0  Introduction 
 
 In chapter 6 we discovered that from the standpoint of arithmetic, probability 
calculations were fairly routine and the TI-83 performs those calculations without so 
much as a yawn.  Where the TI-83 is a real blessing is with elementary simulations.  (For 
complicated simulations, one needs a combination of computer and computer 
programmer.)  The TI-83 has built-in functions that generate random numbers and more 
particularly random numbers that fit certain common statistical situations.  If you have 
even a bit of computer programming experience, you will be able to write programs to do 
simulations beyond the elementary.  Our short introduction here will not require 
programming, only a few as yet unused keystrokes.   Our example for discussion will be 
the family planning example. 
 
 
6.1 Simulation 
 
Example 6.32  One-Boy Family Planning. 
 
 To help you recall the family planning example, here is a short synopsis: 
 

Suppose that couples who wanted children were to continue having children until a 
boy is born. Assuming that each newborn child is equally likely to be a boy or a girl, 
would this behavior change the proportion of boys in the population?  We will use 
simulation to estimate the long-run proportion of boys in the population if families were 
to continue to have children until they have a boy. This proportion is an estimate of the 
probability that a randomly selected child from this population is a boy. Note that every 
sibling group would have exactly one boy. 
 

We will use a single-digit random number to represent a child. The odd digits (1, 3, 5, 
7, 9) will represent a male birth, and the even digits will represent a female birth. An 
observation will be constructed by selecting a sequence of random digits.  If the first 
random number obtained is odd (a boy), the observation is complete. If the first selected 
number is even (a girl), another digit will be chosen. We continue in this way until an odd 
digit is obtained.  
 
 We will use the TI-83 in place of the random number table, but keep the same 
symbols for the outcomes – odd digits will represent a male birth, even digits a female 
birth. 
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6.2   Generating random integers 
 
 For some simulations random digits may be generated in pairs, or 4 at a time, or 
whatever.  In this particular case, we will generate random digits until we get a boy – that 
is, until we get an odd digit.  The random number capabilities on the TI-83 can be found 
by keying the following sequence: 
 
                                  MATH  >  PRB 
 
Your screen will now display its list of random number possibilities: 
 
 
 
 
 
 
 
 
 
 
 
 
The choice we are looking for this time is  
 
         5:randInt( 
 
Uh-oh, there's one of those "("'s again – this means we need to supply some information 
for the calculator.  For this particular function (we now recall after looking it up in the 
handy TI Manual.) the information that needs to be supplied is this: 
 
                       RandInt(Low number, High number, How many?) 
 
As we have set up the problem, we want single digits, so integers from 0 to 9 are desired.  
Thus, our desired keystrokes are: 
 
    MATH  >  PRB  >  RandInt(0,9,5)  > Enter 
 
We don't really know if we will need all 5 of these numbers, and we may actually need 
more than 5.  Here is our screen's output (Remember – your output will be different.): 
 
     
 
 
 
 
 

MATH NUM CPX PRB
1:rand 
2:nPr 
3:nCr 
4:! 
5:randInt( 
6:randNorm( 
7:randBin( 

RandInt(0,9,5) 
     {9 6 7 5 3}
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{9 6 7 5 3}  =  {boy girl boy boy boy} 
 
Ha!  We got a boy with our first try.  Of course this wouldn't happen all the time – let's 
generate some more trials.  From where you are now on the screen, press Enter a few 
times: 
 
       Enter  >  Enter  >  Enter 
 
 
 
 
 
 
 
 
 
 
 
Sibling group 1:  {9 6 7 5 3}  =  { boy girl  boy  boy  boy} 
Sibling group 2:  {2 6 8 1 4}  =  {girl girl girl  boy girl} 
Sibling group 3:  {4 2 8 9 4}  =  {girl girl girl  boy girl} 
Sibling group 4:  {4 2 6 6 8}  =  {girl girl girl girl girl} 
 
Oops – no boy yet in that sibling group 4.  We'll have to simulate some more cherubs: 
 
                                   Enter 
 
Sibling group 4 (Cont'd):  {7 4 9 6 3}  =  { boy girl  boy girl  boy} 
 
Since we only needed to get 1 boy, our trial stops after the first new cherub. 
  
 
After simulating four sibling groups, we have 4 boys among 15 children. The proportion 
of boys is 4/19, which is not yet close to the theoretical probability of 0.5. However, 
continuing the simulation to obtain a large number of observations would be consistent 
with a probability of half the population being boys under this family planning method. 
 
6.2  Afterword 
 
 We have only scratched the surface of the simulation possibilities for the TI-83 here.  
Consult your manual to see what some of those other options for random numbers can do, 
and try some more complicated simulations.   They're actually fun!  

RandInt(0,9,5) 
     {9 6 7 5 3} 
     {2 6 8 1 4} 
     {4 2 8 9 4} 
     {4 2 6 6 8} 
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Chapter 7 
  Random Variables and Probability Distributions 
 
 
7.0  Introduction 
 
 The TI-83's built-in capability to handle the common probability distributions in 
elementary statistics is an incredible time-saver.   It doesn't take very long to flip to the 
back of the book and look at the tables, but sometimes it can be a pain when a desk is 
small, or cluttered, and there's a lot of flipping.  The TI-83 will easily calculate values for 
the commonly performed table look-ups and does so through the use of algorithms 
programmed into the calculator.  The functions that perform in the place of table look-ups 
can be seen by pressing the following: 
 
                        2nd  >  Distr 
 
These functions appear for your inspection as: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There are a couple things we need to make note of here.  First of all, notice that 
suspiciously unmatched left parenthesis?  It certainly offends our mathematical sense of 
decency but as we have previously mentioned the unmatched left parenthesis is a signal 
to you, the calculator user, that some further information is required in order to actually 
evaluate the function you are choosing.  Your tasks when using one of these functions are 
(a) to understand what values are being asked for, and in what order, and then to supply 
the right parenthesis.  (In some cases the calculator will forgive you if you don't supply 

DISTR DRAW 
1:normalpdf( 
2:normalcdf( 
3:invNorm( 
4:tpdf( 
5:tcdf( 
6:X 2 pdf( 
7:X 2 pdf( 
8:Fpdf( 
9:Fcdf( 
0:binompdf( 
A:binomcdf( 
B:poissonpdf( 
C:poissoncdf( 
D:geometpdf( 
E:geometcdf( 
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that right parenthesis, but we know that you, being a mathematical purist, will supply that 
right parenthesis.)  The second thing to notice is that almost all these functions are "pdf" 
functions and "cdf" functions.  They look very similar when you are choosing them in the 
menu, and it is possible you might choose the incorrect one if you are not sufficiently 
attentive. 
 
 Before we actually perform some calculations with the standard normal distribution 
on the TI-83 there is an unfortunate misnomer that should be pointed out.  To the 
mathematical statisticians among you, "pdf" and "cdf" have specific connotations – 
"probability density function" and "cumulative distribution function," or just "distribution 
function."  The TI-83 is not quite completely on board with this notation.   For 
continuous probability functions, the TI-83  “cdf” functions calculate the probability that 
the value of the variable is between two numbers.    
 
 
7.1  Probabilities associated with normal distributions 
 
Example 7.25: Children's heights. 
 
Problem #1: ( )P a x b< <  
 

In poor countries the growth of children can be an important indicator of general 
levels of nutrition and health. Data suggests that a reasonable model for the probability 
distribution of the continuous numerical variable x = height of a randomly selected five-
year-old child is a normal distribution with a mean of µ = 100 cm and standard deviation 

σ = 6 cm. What proportion of the heights is between 94 cm and 112 cm? 
 
As you may recall, in order to answer this question, we must find 
 

P(94 < x < 112) 
 
Because the normal curve we are investigating is not the standard normal curve – and 
thus does not match the Normal Curve Tables – we have to do a little preliminary work.  
Translating to an equivalent problem for the standard normal distribution,  
 

 

94 100* 1.00
6

112 100* 2.00
6

aa

bb

µ
σ
µ

σ

− −
= = = −

− −
= = =
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Then  
 

 

(94 112) ( 1.00 2.00)
(  curve area to the left of 2.00) (  curve area to the left of -1.00)
.9772 .1587
.8185

P x P z
z z

< < = − < <
= −
= −
=

 

 
 The TI-83 can take the place of this table lookup and save a great deal of time.  The 
function we will use to find the area between 0.9772 and 0.1587 for the standard normal 
distribution is the "normalcdf" function.  Here's the sequence: 
 
         2nd   > DISTR  > normalcdf( 
 
Now we are a bit worried.  We know  -- because of that left parenthesis – that we are 
supposed to supply some information, and that the order we enter it is important.   A brief 
referral to the TI-83 manual tells us the order:  
 
                                 normalcdf (lower bound, upper bound [ , µ, σ] ) 
 
On the TI-83 you must supply the lower bound and upper bound with the appropriate 
values for z, and the mean and standard deviation.  The square brackets, [ ] tell us the 
mean and standard deviation are options.  In the case of the standard normal distribution, 
we don't need to fill in those options – we will return to them later.  At this point, 
continue the keystroke entry we began earlier: 
 

2nd   > DISTR  > normalcdf(-1,2)  > ENTER 
 
and the calculator should respond with lighting speed:  .8185946784.  It is also possible it 
responded with lightning speed in a stern and stentorian manner: 
 
 
 
 
 
 
 
 
If you see this message, you have most likely pressed the "subtraction" key next to the 6 
on the TI-83, rather than the " ( )− " key under the 3 on the –83.  This second option is the 
one you want. 
 
 If you are reasonably comfortable with the calculator and its workings, and don't 
mind working with those added parameters, you can actually save even more time on this 
problem.  Remember, our model for the heights of these prehistoric 5-year olds is a 

ERR:SYNTAX 
1:QUIT 
2:Goto 
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normal distribution with a mean of µ = 100 cm and standard deviation σ = 6 cm.   Try out 
this sequence: 
 

2nd   > DISTR  > normalcdf(94,112,100,6)  > ENTER 
 
Did you get the same answer, (94 112) .8185946784P x< < = ? 
 
Do you think that is just an accident? 
 
No, probably not – it is the TI performing the calculations with the original values, 
without your needing to transform them to z values.   Now there is a time saver! 
 
 
Problem #2: ( )P a x<  
 
 The next calculation in this exercise: how do we find the probability that a randomly 
chosen child will be taller than 110 cm?  Here is where that problem with the "cdf" 
mentioned above kicks in.  We must recast this problem so that it fits the syntax of the 
cdf function of the TI.  This is not difficult, but it’s a bit of a trick.  We will conceptually 
translate  
 
  ( )P a x<   into  ( )P a x b< < , and think of b as a "very large" number. 
 
 Just how large a very large number is will depend on the particular normal 
distribution, but our knowledge of the normal distribution suggests that 10 standard 
deviations above the mean should be "large enough" so that we haven't missed too much 
of the probability in the right tail.    So let's try this: 
 
 

2nd   > DISTR  > normalcdf(110,100+10*6,100,6)  > ENTER 
 
We are telling the calculator to find the probability of getting a value… 
 
1.  110,100+10*6    "between 110 and 6 standard deviations above the mean, 
2.  100,6    "in a distribution with a mean of 100 and standard deviation of 6.   

 
And the TI delivers once again!  (110 ) 0.0477903304P x< = .  Of course, our 
mathematical sensibility still may be offended by all these decimals, so we suggest 
rounding to something reasonable.  Say, (110 ) 0.0478P x< = . 
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7.2  Conclusion 
 
 As can be seen, these probability distribution calculations can be terrific time savers.  
Just be careful to choose the right function, "pdf" or "cdf", and if you don't want to 
standardize the distribution to the standard normal, be sure to use those optional 
parameters carefully.  
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Chapter 8 
  Sampling Variability and Sampling Distributions 
 
 

There are no new and different uses of the TI-83 in this chapter. 
 
  



 49

EDIT CALC TESTS 
1:Z-Test… 
2:T-Test… 
3:2-SampZTest… 
4:2-SampTTest… 
5:1-PropZTest… 
6:2-PropZTest… 
7:ZInterval… 
8:T-Interval… 
9:2-SampZInt… 
0:2-SampTInt… 
A:1-PropZInt… 
B:2-PropZInt… 
C:X 2 -Test… 
D:2-SampFTest… 
E:LinRegTTest… 
F:ANOVA( 

Chapter 9 
  Estimation using a single sample 
 
9.0  Estimation 
 
 Estimation on the TI, as is the case with estimation by "hand" 
statistically is is a process of understanding the problem 
situation, choosing the correct procedure, and turning the 
mathematical crank.  Estimation, the topic of this chapter, and 
hypothesis testing, to come in Chapter 10, are two methods used 
to make inferences about a population from analyzing the data 
from a random sample.  The TI-83 lumps both types of 
procedures under "tests", and these procedures are found after 
these keystrokes: 
 
        Stat  >  Tests 
 
Pressing those keys will get you to the screen shown at the right.   
One might be pardoned for breathing something of a sigh of 
relief here – there's only 1 of those unmatched-left-parenthesis 
options!   Unfortunately, your sigh will be short-lived; see those 
little dots after all those other choices?  Those are whole screens 
of places for you to provide information.   The choices look a bit 
overwhelming now, but upon study some patterns will emerge: 
 

1.  Many choices are "1-" and "2-" Samp" choices.  These indicate options for 
     statistical procedures based on sampling from 1 population or 2 populations. 
 
2. Many choices are "Prop" choices.  These indicate options for inference about  
 proportions. 
  
3. Many of the choices are "T" or "Z" options.  These indicate the statistic you will 
 be using – either the "t" statistic or the "z" statistic. 
 
You may not be too reassured at this point if you have not studied these topics.  We 

are telling you about these commonalities so that you get a sense that many of these 
options are similar in one or more characteristics – and as you master 1 or 2 of these, the 
remaining choices will be increasingly simple to digest. 
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9.1 A Large-Sample Confidence Interval for a Population Proportion.  
 
Example 9.5: Violent Behavior in the Workplace. 
 

An Associated Press article on potential violent behavior reported the results of a 
survey of 750 workers who were employed full time.   Of those surveyed 125 indicated 
that they were so angered by a coworker during the past year that he or she felt like 
hitting the person (but didn’t).  Assuming that it is reasonable to regard this sample of 
750 as a random sample from the population of full-time workers, we can use this 
information to construct an estimate of π, the true proportion of full-time workers so 
angered in the last year that they wanted to hit a colleague. 
 
For this sample  
 

 125 .167
750

p = =  

 
Since np = 125 and ( )1 625n p− = n are both greater than or equal to 10, the sample size 
is large enough to use the formula for a large-sample confidence interval. A 90% 
confidence interval for π is then  
 

 

(1 ) (.167)(.833)(  critical value) .167 1.645
750

.167 (1.645)(.014)

.167 .022
(.145, .189)

p pp z
n
−

± = ±

= ±
= ±
=

 

 
Based on this sample data, we can be 90% confident that the true proportion of full-time 
workers who have been angry enough in the last year to consider hitting a coworker is 
between .145 and.189.  We have used a method to construct this interval estimate that has 
a 10% error rate. 
 
 Up front we need to remind you that checking the assumptions is a critical part of the 
estimation procedure.   Then we need to inform you that the TI-89 does not check these – 
it's your responsibility as the data analyst to do so.  Having reminded and informed (and 
thereby absolved ourselves of any culpability in this matter) we will suggest that finding 
the 90% confidence interval on the TI is a matter of just a few keystrokes… 
 
         Stat  > Tests  >  … 
 
Now we are looking in that huge list for something that suggests a single sample, an 
interval, and a z-statistic.  Hmmm.   
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1-PropZInt 
x:0 
n:0 
C-Level: .95 
Calculate 

1-PropZInt 
 (.14428,.18905)
 ˆ .1666666667p=  
 n=750 

 
A:1-PropZInt…  

 
 would seem to fit the bill.  Pick this option and you should be 
presented with the single proportion z-interval screen such as the 
one at right: 
 
Naturally enough, the TI is requesting all the information we need 
for constructing a confidence interval:  (a) how many successes 
were in our sample, (b) what was our sample size, and (c) what is 
our confidence level?  The defaults are 0 and 0 for the number of 
successes and sample size, and the confidence level is initially assumed to be 95%.   
From the information in the problem we can supply the relevant information as follows: 
 
 
 
 
 
 
 
 
After supplying the needed information, arrow down to the Calculate line 
 
       ▼  Calculate  > ENTER 
 
and your results will be presented: 
 
 
 
 
 
 
 
 
 

From the window we can interpret these results as "the 90% confidence interval is 
(.14428, .18905), and the point estimate, p̂ in TI lingo, is .1666666667."  If wish to 
present the interval in a plus/minus form, we can find the middle of the interval by 
finding the midpoint of the interval.  The amount to add and subtract is, of course, half 
the length of the interval on either side of the midpoint: 
 
       .166665 .022385±   
 
 
 

1-PropZInt 
x:125 
n:750 
C-Level: .90
Calculate 
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Plot1 Plot2 Plot3 
OnOff 
Type: 
 
XList: 1L  

YList: 2L  

Mark:   
 

9.2  A Confidence Interval for a Population Mean 
 
Example 9.9: Walking a straight line. 
 
 The confidence interval for a population mean unfolds on the calculator much as the 
procedure for finding the confidence interval for a population proportion.  There is one 
added nice feature, though – the TI can help check the assumption of normality using 
either a box plot or a normal probability plot.  For our example we will use Example 9.9, 
Walking a straight line, and the normal probability plot to check the assumption of 
normality.  Enter the following numbers in, say, List1: 
 
 
A study of the ability of individuals to walk in a straight line reported the accompanying 
data on cadence (strides per second) for a sample of n = 20 randomly selected healthy 
men. 
 

.95  .85  .92  .95  .93  .86  1.00  .92  .85  .81  

.78  .93  .93  1.05  .93  1.06  1.06  .96  .81  .96 
 
With the data entered we are ready to check the credibility of the assumption of a normal 
population.   We could use a box plot for this purpose, but the normal probability plot 
gives more detail, and the TI-83 does the normal probability plot with no more effort.  If 
you have not portrayed data graphically you may wish to review our discussion in 
Chapter 3 – if you are ready now, return to the Stat Plot menu, pick a plot, and we once 
gain find ourselves at the Plot Choice screen. 
 
 
 
                                                      
 
 
 
 
 
 
 
 
 
Select the normal probability plot by choosing the icon in the lower right.  At that point 
the selections at the bottom of the Plot Choice screen should change to the following: 
 
 
 
 
 
 

 

Data List: 1L  
Data Axis:X Y 
Mark: 
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Tinterval 
 Inpt:Data Stats
 List: 1L  
 Freq:1 
 C-Level:.99 
 Calculate 

TInterval 
(.87372,.97728) 
x=.9255 

xS .0809467011=  
n=20 

Since we have stored our data in List1, we will leave that the choice for data list.  The 
data axis refers to which axis – horizontal or vertical -- you wish to have the data; the 
other axis will serve as the z-axis.  Since we are only interested in the straightness of the 
normal probability plot, you can choose either X or Y for the data axis.  To be consistent 
with Figure 9.9 in POD, we will choose X for the Data Axis.  Our preference for the 
Mark in a normal probability plot is the little dot on the right.  At this point we can do our 
ZoomStat keypress and get the normal probability plot: 
 
 
 
 
 
 
 
 
The plot is reasonably straight, so we can proceed to the calculation of the confidence 
interval.  The procedure at this point is remarkably similar to the procedure for the 
confidence interval for a sample proportion that we used earlier: 
 
      STAT  >  TESTS  >  TInterval 
 
resulting in the following screen choices: 
 
Since we have entered our raw data into List1 we will 
choose Data and 1L .  Leave the Freq at 1.  (This is a 
feature of the TI that we have never used, and probably 
will never use.  If you are interested, take a look in the 
manual.)   On our calculator the C-Level is already set 
at .99, so we don't need to change the confidence level.  
Now for the confidence interval.  Arrow down to the 
Calculate option and press Enter. 
 
As with the confidence interval for the population 
proportion, this interval can be converted to plus/minus 
form easily. 
 
 
9.3  Conclusion 
 
 As we have seen, calculating confidence intervals on the TI is very quick and easy.  
As you progress to other statistics and use your calculator to construct confidence 
intervals, the process will be very similar to what we have done here.  That similarity 
across different statistics is one of the excellent features that makes the TI-83 easy to 
learn.  
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Chapter 10 
  Hypothesis tests using a single sample 
 
10.0  Introduction 
 
 The production of a hypothesis tests for single samples mirrors very closely the 
procedures for constructing confidence intervals for single samples.  Specifically, recall 
that the user must consider the assumptions for these tests. The TI-83 will not alert you to 
the tenuous credibility of the truth of an assumption – that is one of those decisions you 
will have to make on your own. 
 
 
10.1  The Large-Sample Hypothesis Test for a Population Proportion 
 
Example 10.11: Credit Card Debt. 
 

The article “Credit Cards and College Students: Who Pays, Who Benefits?” (J. 
College Student Development (1998): 50 –56) described a study of credit card payment 
practices of college students. According to the authors of the article, the credit card 
industry asserts that at most 50% of college students carry a credit card balance from 
month to month. However, the authors of the article report that, in a random sample of 
310 college students, 217 carried a balance each month. Does this sample provide 
sufficient evidence to reject the industry claim? We will answer this question by carrying 
out a hypothesis test using a .05 significance level. 
 
 By now the keystrokes are more or less familiar: 
 
    STAT  >  TESTS  > 1-PropZTest…  >  Enter 
 
and we will see the following: 
 
 
 
 
 
 
 
 
 
 
Once again, the calculator needs the appropriate information to test the hypothesis.  The 
x and n are leftovers from previous calculations, and we can supply the values 217 and 
310 respectively from our problem context.  The next line is new to us, so lets look at it 
in a little detail.   
 

1-PropZTest 
 op :0 
 x:125 
 n:750 
 Prop  <    >o o op p p≠
 Calculate Draw 
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       Prop  <    >o o op p p≠  
 
The information the calculator is requesting in this line is a specification of the alternative 
hypothesis.  Do not be let astray by the notation being different from POD.  The use of  
"p" rather than "π " to denote the population proportion is not uncommon, and in POD's 
notation you can think of this line as asking for the following choice: 
 
   : : :hypothesized value    hypothesized value    hypothesized valueo o oH H Hπ π π≠ < >  
 
Since our alternative hypothesis in this problem is : hypothesized valueoH π> , arrow that 
cursor over to > op  and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 Comparing our results with the text, we see good agreement.   (Whew!)  Our z-value 
is a bit different, due to round off in POD.  That P=9.488274E-13 is the calculated P-
value.  It looks strange because it is the calculator's attempt to put the value in scientific 
notation,  13P 9.488274 x 10−= .   Our eyes blur when we contemplate that many zeros se 
we'll just be happy writing P-value 0≈ . 
 
 
10.2  Hypothesis Tests for a Population Mean 
 
Example 10.14: Personal Use of Company Technology. 
 
The Associated Press (Sept. 7, 1999) reported that a management consultant believes 
that, on average, workers spend 75 minutes a day making personal use of company 
technology. Suppose that the CEO of a large corporation wanted to determine whether 
the average amount of time spent in personal use of company technology for her 
employees was greater than the reported value of 75 minutes. Each person in a random 
sample of 10 employees was contacted and asked about daily personal use of company 
technology.  The resulting data is given along with some summary statistics. 
 
Employee  1 2 3 4 5 6 7 8 9 10 

Time   66  70  75  88  69  89  71  71  63  86 

 

1-PropZTest 
Prop>.5 
Z=7.042726745 
P=9.488274E-13 
p̂ =.7 
n=310 
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Do these data provide evidence that the mean for this company is greater than 75 
minutes? To answer this question, we will take our TI in hand and carry out a hypothesis 
test with α = .05.  We will not carry out the assessment of the plausibility of a normal 
population, but will remind you that you must do this, and can use either the box plot or 
normal probability plot, both of which are familiar to us.   Here are the keystrokes for the 
hypothesis test: 
 
       STAT  >  TESTS  >  T-TEST…  >   
 
and once again we see a familiar request for needed information: 
 
 
 
 
 
 
 
 
 
 
 
For this problem the needed information is that o 75µ =  and our alternate hypothesis is 

o:  µ µ> .  After entering this information, arrow down to Calculate and press 
ENTER.  Here are the results of our hypothesis test: 
 
 
 
 
 
 
 
 
 
 
Once again the calculated results agree with the text except for rounding error, and we 
have saved a great deal of work. 
 
 
10.3 Conclusion 
 
 What can we say!?!?  Our conclusion so far is that this calculator is fantastic.  

T-Test 
 Inpt:Data Stats
 : 0oµ  

 List: 1L  
 Freq:1 
 o o o:     µ µ µ µ≠ < >
 Calculate Draw 

T-Test 
75 µ>  

t=-.0669316122
p=.5259502751 
x=74.8 

xS =9.449279808
n=10 
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Chapter 11 
  Comparing Two Populations or Treatments 
 
11.0   Introduction 
 
 Our discussion of the confidence intervals and hypothesis tests for two treatments will 
seem abbreviated after our earlier discussions.  Actually, our discussion will in fact be 
abbreviated because of our earlier discussions.  As we have mentioned previously one of 
the strengths of the TI-83 is that the learning builds as you go.  The screens, the requested 
information, and the output will all be familiar after performing the procedures for one 
population. 
 
11.1  Inferences Concerning the Difference between two means 
 
Example 11.2: Oral Contraceptive and Bone Mineral Density – a hypothesis test 
 
To assess the impact of oral contraceptive use on bone mineral density (BMD), 
researchers in Canada carried out a study comparing BMD for women who had used oral 
contraceptives for at least three months to BMD for women who had never used oral 
Data consistent with summary quantities given in the paper appear in the accompanying 
table. 
 
     Bone mineral density (g/cm) 
 
Never used 0.82 0.94 0.96 1.31 0.94 1.21 1.26 1.09 1.13 1.14 
oral contra- 
captives 
 
Used oral  0.94 1.09 0.97 0.98 1.14 0.85 1.30 0.89 0.87 1.01 
Contra- 
ceptives 
 
 Enter these data in your calculator – we once again are using List1 and List2.  An 
obvious point, but one we should mention is that you need to keep it straight which data 
is in which list.  It will become an issue if your alternative hypothesis is one-tailed. 
 
 After entering the data, you will need to check once again the plausibility of the 
assumptions of normal populations.  This time you will need to check both samples.  
After you have satisfied yourself of this plausibility we'll proceed to our hypothesis 
testing.  Here are the keystrokes: 
 
    STAT  > TESTS  >  2-SampTTest…  >   
 
And we're off and running! 
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The requested information for the two-sample hypothesis test is the requested 
information for the one-sample hypothesis test, except for the "pooling."  As explained in 
the text, pooling is a procedure that is not used for the two-sample t procedures, because 
of its unstable behavior if the population variances are unequal.  The appropriate choice 
is to "Just Say No" to pooling in the above screen.  Arrow down to  Calculate and 
press ENTER.   The calculator takes a short bit of time – must be that horrible degrees-
of-freedom calculation that slows it down – and we get the following information: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The reading of this screen is very similar to the reading of the one-sample hypothesis 
testing screen – notice that the descriptive information is duplicated for both samples, and 
the degrees of freedom have been calculated for you. 
 
 
Example 11.4: Effect of Talking on Blood Pressure – a Confidence Interval 
 
Does talking elevate blood pressure, contributing to the tendency for blood pressure to be 
higher when measured in a doctor's office than when measured in a less stressful 
environment (called the "white coat" effect)?  A study in which patients with high blood 
pressure were randomly assigned to one of two groups produced the following data.  
Those in the first group (the talking group) were asked questions about their medical 
history and about the sources of stress in their lives in the minutes prior to measuring 
blood pressure.  Those in the second group (the counting group) were asked to count 

2-SampTTest 
 Input:Data Stats
 List1: 1L  

 List2: 2L  
 Freq1:1 
 Freq2:1 
 1 2 2 2:     µ µ µ µ≠ < >  
 Pooled: No Yes 
 Calculate Draw 

2-SampTTest 

1 2µ µ>  
t=1.134848135 
p=.1358017443 
df=17.66529895 

1x 1.08=  

2x 1.004=  

1Sx .159721981=  

2Sx .139060339=  
n1=10 
n2=10 
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aloud from 1 to 100 four times prior to having blood pressure measured.  The data values 
for diastolic blood pressure (mmHg) are as follows: 
 
Talking  104 110 107 112 108 103 108 118 
  
Counting 110  96 103  98 100 109  97 105 
  
Once again enter the data into the calculator, and be sure to keep it straight which 
treatment is in which TI List!  We will use List3 and List4 this time.  When the data is 
entered, the keystrokes for a 2-sample confidence interval for means are decently 
predictable: 

STAT  > TESTS  >  2-SampTInt…  >   
 
The Lists and choices presented will typically reflect what you chose the last time you 
constructed a confidence interval, so fill in the information with the appropriate Lists, 
choose a 95% confidence level, and of course Just Say No to pooling.  Arrow down to 
Calculate and press ENTER.  
 
 
 
 
 
 
 
 
 
 
 
 
 
After pressing ENTER above, your calculations are soon at hand: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Once again – we are in agreement with POD.  We are getting to be great with this 
calculator. 

2-SampTInt 
 Inpt:Data Stats
 List1: 3L  

 List2: 4L  
 Freq1:1 
 Freq2:1 
 C-Level: .95 
 Pooled:No Yes 
 Calculate 

2-SampTInt 
 (1.0461,11.954) 
 df=13.77631629 
 1x 108.75=  

 2x 102.25=  

 1Sx 4.74341649=  

 2Sx 5.3917927=  
 n1=8 
 n2=8 
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11.3  Inferences Concerning the Paired Difference between means 
 
Example 11.8: Lactic Acid in the Blood After Exercise 
 

The effect of exercise on the amount of lactic acid in the blood was examined in the 
article “A Descriptive Analysis of Elite-Level Racquetball” (Research Quarterly for 
Exercise and Sport (1991): 109–114). Eight males were selected at random from those 
attending a weeklong training camp. Blood lactate levels were measured before and after 
playing three games of racquetball, as shown in the accompanying table.  We will use 
this data to estimate the mean change in blood lactate level using a 95% confidence 
interval. 
 

        Player   Before   After  Difference 

1   13   18   -5  
2   20   37   -17  
3   17   40   -23  
4   13   35   -22  
5   13   30   -17  
6   16   20   -4  
7   15   33   -18  
8   16   19   -3  

 
 The analysis of paired data is, as you know, an analysis performed on the differences 
between the values of the variables for each unit of analysis.  In this case, the differences 
between the levels of blood lactate before and after the three games of racquetball.  To 
analyze these data, enter the Before scores in List1, and the After scores in List2.  You 
may, of course, use whichever Lists you wish, but if you use different lists be sure to 
follow the discussion carefully, since it makes a difference for the analysis which variable 
is subtracted from which.  Do not enter the calculated differences.   The calculator will do 
all that for us. 
 
 After entering the data into these lists your Edit screen should look like this: 
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Now that the data is entered, press  2nd  > QUIT to clear the screen.  The process now 
before us consists of two steps:  subtract to find the differences, and then analyze those 
differences.  We can't just subtract the differences and throw them away, we must store 
the differences in a separate list.  The keystrokes to accomplish this are new to us, and a 
little cryptic, so we will do a little annotating after we show you the steps: 
 
      2nd > 2L      > --  >     2nd 1L    >  STO     >  2nd  3L  
 
 
 
From the values 
in List2… 
 
…subtract… 
 
…the values 
in List1… 
 
…and store the 
results in… 
 
…List3. 
 
  
Here are the keystrokes to enter for subtracting and then storing the differences: 
 

2nd > 2L  > -- >  2nd 1L  >  STO     >  2nd  3L  > ENTER 
 
Now you should see the following in the Edit screen: 
 
 
 
 
 
 
 
 
 
 
Now our task is to perform the hypothesis test or find the confidence interval for the data 
in List3.  We have already discussed these procedures earlier in Chapters 9 and 10, so we 
refer to there for further detail. 
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11.4  Large Scale inferences for the Difference Between Proportions 
 
Example 11.10: AIDS and housing availability 
 

The authors of the article “Accommodating Persons with AIDS: Acceptance and 
Rejection in Rental Situations” (J. Applied Social Psychology (1999): 261–270) state that 
even though landlords participating in a telephone survey indicated that they would 
generally be willing to rent to persons with AIDS, they wondered whether this was true in 
actual practice. To investigate, two random samples of 80 advertisements for rooms for 
rent were independently selected from newspaper advertisements in three large cities. An 
adult male caller responded to each ad in the first sample of 80 and inquired about the 
availability of the room and was told that the room was still available in 61 of these calls. 
The same caller also responded to each ad in the second sample. In these calls, the caller 
indicated that he was currently receiving some treatment for AIDS and was about to be 
released from the hospital and would require a place to live. The caller was told that a 
room was available in 32 of these calls. Based on this information, the authors concluded 
that “reference to AIDS substantially decreased the likelihood of a room being described 
as available.”  
 
 Here are the raw data: 
 

No AIDS Reference  1n  = 80  1p  = 61/80 = .763 
AIDS Reference  2n  = 80        2p  =  32/80 = .400 

 
 Once again, the actual requirements for inference in the two-sample situation are very 
much like the requirements for the one-sample inference procedures.  We will both 
perform the hypothesis test for the equality of the population proportions and construct a 
confidence interval for the difference in proportions using these data. 
 
 The first steps on the TI-83 for both of these procedures is the same: 
 
       STAT  >  TESTS 
 
After that, the choices differ.  However, when we discuss the two different procedures 
please note how similar the data entry tasks are for both hypothesis tests and confidence 
intervals. 
 
The hypothesis test of the equality of the two population proportions 
 
 The choice for the hypothesis test is the  2-PropZTest… and the results of this 
choice appear below: 
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2-PropZTest 
p1>p2 
z=4.64707 
p=1.68526E-6 
p̂1=.76250 
p̂2=.40000 
p̂=.58125 
n1=80.00000 
n2=80.00000 

 
 
 
 
 
 
 
 
Once again we see that the entry here is basically the entry for the single sample test of a 
population proportion, writ twice.   Recall our warning that you need to be very careful to 
keep track of which proportion is which, especially since in this hypothesis test we have a 
one-tailed alternative.  Filling in the numbers from above we should see: 
 
 
 
 
 
 
 
 
 
 
 
The alternative hypothesis is p1>p2.  Arrow down to Calculate and press ENTER.  
The notation differences between the text and the TI-83 are pretty significant here, so let's 
point out what this information is conveying: 
 
The test being performed 
 
The alternative hypothesis 
 
The value of the test statistic 
 
The P-value 
 
The value of the sample proportions 
 
The combined estimate of π  
 
The sample sizes 
 
 
 
 
 
                                                         

2-PropZTest 
x1:0 
n1:0 
x2:0 
n2:0 
p1: p2  <p2  >p2≠  
Calculate Draw

2-PropZTest 
x1:61 
n1:80 
x2:32 
n2:80 
p1: p2  <p2  >p2≠  
Calculate Draw
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The confidence interval for two population proportions 
 
 The choice for the hypothesis test is the  2-PropZInt… and the results of this 
choice appear below: 
 
 
 
 
 
 
 
 
 
 
 
Notice that the calculator has "remembered" the numbers from the last 2-proportion 
procedure, which in our case was the hypothesis test we just performed.  We might as 
well take advantage of this, so just ▼▼…▼ right on down to Calculate and 
ENTER. 
 
 
 
 
 
 
 
 
 
 
 
Once again, the confidence interval in plus/minus form can be found with a little 
arithmetic. 

2-PropZTest 
x1:61 
n1:80 
x2:32 
n2:80 
C-Level:.95 
Calculate 

2-PropZInt 
 (.22030, .50470)

 
p̂1=.76250
p̂2=.40000

 

 n1=80.0000 
 n2=80.0000 
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Chapter 12 
  The Analysis of Categorical Data 
 
12.0  Introduction 
 
 The analysis of categorical data involves the use of the Chi square statistic, 2X .  The 
set up of the data is different than what we have done so far – rather than enter the data in 
lists, we will enter the data in a different sort of creature, a matrix.  You may have studied 
matrix algebra in other math classes, or otherwise have a familiarity with them.  We 
really will not do any mathematics using matrices, we will only use the matrices for 
storing original data and expected values from the analysis. 
 
 One problem that will come up with this analysis is that depending on the particular 
TI-83 calculator you have, the MATRIX key may be accessed differently.  On some TI-
83's you will have to access the matrix options by keying in  2nd  > Matrix.  Others will 
only require you to press a Matrix key.  In our discussion we will use the generic 
"Matrix", and leave it to you to remember that the  2nd  button must be pressed first if 
that is true for your particular TI-83. 
 
12.1  The Chi Square test 
 
Example 12.7: Risky Behavior 
 
The article “Factors Associated with Sexual Risk-Taking Behaviors Among Adolescents” 
(J. Marriage and Family (1994): 622– 632) examined the relationship between gender 
and contraceptive use by sexually active teens. Each person in a random sample of 
sexually active teens was classified according to gender and contraceptive use (with three 
categories: rarely or never use, use sometimes or most of the time, and always use), 
resulting in a 3 × 2 table. Data consistent with percentages given in the article are 
summarized in Table 12.6. 
 
Table 12.6 Observed and expected counts for Example 12.7 

 
 

 Gender 
Contraceptive Use Female Male Row Marginal Total 
Rarely/Never 210 350 560 
Sometimes/Most 
Times 

190 320 510 

Always 400 530 930 
Column Marginal 
Total 

800 1200 2000 
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The authors were interested in determining whether there is an association between 
gender and contraceptive use. Using a .05 significance level, we will test 
 

H0: Gender and contraceptive use are independent. 
Ha: Gender and contraceptive use are not independent. 

 
 
The data setup 
 
 As with our previous inferential procedures, we need to set up the calculations by 
entering our data.  We discussed earlier that the data entry for the 2X  will not be in Lists, 
but in a matrix.  Our first task will be to prepare the matrix for data entry.  This may be a 
bit more complicated than recent data entry, so listen up!  The first step is to get to the 
matrix option screen.  Press the following key and we'll look at the resulting screen: 
 

Matrix     
 
 
 
 
 
 
 
 
 
 
 
The column on the left contains possible names for matrices that the TI-83 has set aside.  
For our discussion of Chi square we will use only the A and B matrices.  You may notice 
that your screen differs from what you see here.  Specifically, you many not see either of 
those 2x2's, or you might see something else in that part of the screen.  The screen as 
you see it indicates that two matrices, A and B, each with two rows and two columns, are 
already prepared in the calculator. 
 
 This is all well and good, but for our example we need matrices that are 3x2. We 
will need to reset the dimensions of the A matrix, which will contain our original data.  
The B matrix will contain the expected values, and will be reset automatically by the 
calculator.   The next step is to prepare a data matrix for the original data and enter the 
data.  Here is the keystroke sequence: 
 
        MATRIX  >  EDIT  >  [A]  >  ENTER 
 
Now you should see something like the following screen – yours may have different 
numbers. 
 
 

NAMES MATH EDIT 
1:[A] 2x2 
2:[B] 2x2 
3:[C] 
4:[D] 
… 
0:[J] 
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Arrow across and down the screen to replace the existing numbers with what we need for 
our 2X  analysis.  When you are finished, the screen – whatever it looks like now – 
should look like the following: 
 
 
 
 
 
 
 
 
 
After entering the data we are now ready to perform the analysis. 
 
 
The Chi-square analysis 
 
 Now that the data is entered we will test the hypothesis of Independence.  The 
keystroke sequence is: 
 
   STAT  >  TESTS  >  2X -Test… 
 
which will result in a screen to select the correct locations for the data.  Choose the 
following: 
 
 
 
 
 
 
 
 
 
 
If you need to change the matrix from what is in this screen, the sequence is: MATRIX, 
followed by pressing ENTER  when the cursor is at the appropriate matrix. 
 
 

MATRIX[A]  2 X 2 
 
[0.0000   0.0000 ]
[0.0000   0.0000 ]

MATRIX[A]  3 X 2 
 
[210.00   350.00 ]
[190.00   320.00 ]
[400.00   530.00 ]

2X -Test 
 Observed:[A] 
 Expected:[B] 
 Calculate Draw 
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After your screen looks like the one above, arrow down to Calculate and press 
ENTER.  You should then see… 
 
 
 
 
 
 
 
 
 
 
 
Once again, our calculator results agree with the text except for rounding. 
 
12.2 Afterword 
 
 You may have noticed a statistical procedure that is conspicuous in its absence – the 
Chi square goodness of fit test.  There actually is a reason for this. Both the Chi-square 
tests of independence and homogeneity of proportions are "automatic" procedures, with 
all calculations determined by the number of rows and columns in the data matrix.  The 
Chi-square Goodness-of-Fit test does not enjoy this luxury, and as a result it cannot be 
easily programmed. 
 
 The Chi-square Goodness-of-Fit test can be performed using Lists, and we refer you 
to a general discussion of how to do this in POD. 
 
 

2X -Test 
 2X =6.57219 
  p=.03740 
  df=2.00000 
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Chapter 13 
  Simple Linear Regression and Correlation:  
        Inferential Methods 
 
13.0  Introduction 
 
 The TI-83 does a superb job of supporting inference in the context of simple linear 
regression.   From easy entry of data, to checking assumptions, to performing the actual 
inference, simplicity is the order of the day.  We have already discussed most of the skills 
of plotting the graphs, and you are encouraged to consult that material at the end of 
Chapter 3 and throughout Chapter 5. 
 
13.1  Estimating the Population Regression Line 
 
Example 13.2: Mother's Age and Babies Birth Weight 
 

Medical researchers have noted that adolescent females are much more likely to 
deliver low birth weight babies than are adult females. Because low birth weight babies 
have higher mortality rates there have been a number of studies examining the 
relationship between birth weight and mother’s age for babies born to young mothers. 
One such study is described in the article “The Risk of Teen Mothers Having Low Birth 
Weight Babies: Implications of Recent Medical Research for School Health Personnel” 
(J. of School Health (1998): 271–274). The accompanying data on  x = maternal age 
(years) and  y = birth weight of baby (grams) is consistent with summary values given in 
the referenced article and also with data published by the National Center for Health 
Statistics. 
 
 

Observation 

            1       2       3       4       5       6       7       8       9     10 

    x      15      17      18      15      16      19      17      16      18      19 

    y  2289  3393  3271  2648  2897  3327  2970  2535  3138  3573  

 Enter these data in your calculator, and estimate the population regression line using 
the sequence below.  Remember from Section 5.2 that these keystrokes will result in a 
calculated least squares regression line, and paste that line into the calculator function, 

1Y , for graphing purposes.  Also recall that to get the 1Y  you must execute sequence (a) 
within sequence (b):         
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(a)      VARS   >  Y-VARS  >  1:Function  > 1: 1Y   >  Enter… 
 
 
(b)  Stat  > Calc  >  8:LinReg(a+bx) > 1 2 1L ,  L ,  Y   > Enter . 
 
 After performing these, your screen should look like this: 
 
 
 
 
 
 
 
 
 
 
 
 
 What we would like to add at this point is the capability of acquiring a point estimate 
of the average y value (birth weight) for a particular x value (age of mother).  On paper, 
we substitute the x value into the regression equation: 
 

   ( ) ( )
ˆ       1163.45 245.15

ˆ 18 1163.45 245.15 18
        3249.25

y x
y

=− +
=− +
=

 

 
On the TI-83, we can duplicate this effort by evaluating the function 1Y  when 18x= .  
Here are the keystrokes: 
 

VARS   >  Y-VARS  >  1:Function  > 1: 1Y   >  (18) > Enter… 
 
 
 
 
 
 
 
 
 
 
 
 

LinReg 
 y=a+bx 
 a=-1163.45000
 b=245.15000 
 r 2 =.78091 
 r=.88369 

LinReg 
 y=a+bx 
 a=-1163.45000 
 b=245.15000 
 r 2 =.78091 
 r=.88369 

1Y (18) 
      3249.25000 
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13.2  Inference for the slope of a Population Regession Line 
 
Example 13.4: Athletic Performance and Cardiovascular Fitness 
 

Is cardiovascular fitness (as measured by time to exhaustion running on a treadmill) 
related to an athlete’s performance in a 20-km ski race? The accompanying data on x = 
treadmill time to exhaustion (min.) and   y = 20-km ski time (min) was taken from the 
article “Physiological Characteristics and Performance of Top U.S. Biathletes” (Medicine 
and Science in Sports and Exercise (1995): 1302–1310): 
 
 
x    7.7    8.4    8.7    9.0    9.6    9.6  10.0  10.2  10.4  11.0  11.7 

y  71.0  71.4  65.0  68.7  64.4  69.4  63.0  64.6  66.9  62.6  61.7 

 
 We will test the hypothesis, : 0oH β = , and construct a 95% confidence interval for 
β  based on the sample data we have.  The TI-83 will not calculate the confidence 
interval automatically, but we can use the information from the hypothesis test to 
construct the confidence interval.   
 
 
The hypothesis test 

 
With the treadmill time in List1 and the ski time in List2, execute these keystrokes: 

 
   STAT  >  TESTS  >  LinRegTTest  >  ENTER 
 
The resulting screen of options for this hypothesis test is presented below, complete with 
the elements you should choose for this example: 
 
 
 
 
 
 
 
 
 
 
 
These options are for the most part nothing new.  If you calculated the best fit line and 
put the formula in 1Y  you could paste that in RegEQ, but it is just as easy to let the 
calculator work from the actual data in List1 and List2.  The key choice in this screen is 
the selection of the alternate hypothesis, and this is almost invariably a two-tailed test in 
elementary statistics.   To get the usual (two-sided) confidence interval, you must select 

LinRegTTest 
 Xlist: 1L  

 Ylist: 2L  
 Freq:1 
   &  : 0 0 0β ρ ≠ < >  
 RegEQ: 
 Calculate 
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the two-tailed alternate hypothesis.  Arrow down to Calculate and press ENTER.  
Here are the results of these selections, annotated: 
 
 
The alternate hypothesis 
 
The value of the test statistic 
 
The P-value 
 
The degrees of freedom, 1n−  
 
The intercept of the best fit line 
 
The slope of the best fit line 
 
                             es  
 
 
Compare these results with the computer output in POD and once again we have 
duplicated the correct answers. 
 
 
The confidence interval 
 
 From the output for the hypothesis test, a table look-up, and a little algebra we can 
construct the 95% confidence interval for the slope of the population regression line, β .  
In order to successfully do this, we need to find the value of bs .  The bad news from our 
perspective is that the TI-83 does not directly calculate bs .  The good news is that it does 
calculate enough so we can figure out the rest.  To justify the procedure we will present 
below, here's a little algebra starting with a formula from POD. 
 

    
( )

( ) ( )

2

2

   

  

1
1

  
1

e
b

xx

e

e

e

x

ss
S

s

x x

s

x x
n

n
s

S n

=

=
−

=
−

−
−

=
−

∑

∑
 

 

LinRegTTest 
 y=a+bx 
 0 and 0β ρ≠ ≠  
 t=-3.94777 
 p=.00337 
 df=9.00000 
 a=88.79565 
 b=-2.33351 
 s=2.18829 
 r 2 =.63392 
r=-.79619
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This would appear to be algebra that only a math teacher could love, and we are only 
interested in the result.  The calculator does in fact evaluate all the quantities on the right-
hand side of this formula, and we can take advantage of that fact.  It is technically 
possible to perform all these calculations with a single sequence of keystrokes, but there 
are an awful lot of those VARS sequences embedded in the calculation.  Unless you are 
writing a TI-83 program, it is easier just to do the calculations by calculating or looking 
up each value separately and then calculating the final result.  The 95% confidence 
interval for β  is given by this formula: 
 
       ( ) critical value bb t s± i  
 
Substituting the critical t value from the table, calculating bs  from es , xS , and n, all of 
which are provided during the calculations for the hypothesis test, we find the 95% 
confidence interval: 
 
    

                                    

( )

( )

( )

 critical value
1

2.188292.33351 2.26
1.1707 11 1

3.66939,  .99763

e

x

sb t
S n

±
−

− ±
−

− −

i

i  

 
 
13.3  Afterword 
 
 It turned out to be a bit more difficult to make a confidence interval for the slope of 
the regression line, but nevertheless – it still looks a lot better than calculating it by hand. 
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Chapter 14 
  Multiple Regression Analysis 
 
 
Multiple regression analysis is not supported by the TI-83. 
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Chapter 15 
  The Analysis of Variance 
 
15.0  Introduction 
 
 The analysis of variance is supported only in a limited way by the TI-83.  Single-
factor analysis of variance can be performed through the hypothesis test for the equality 
of means, but the post-hoc procedures are not built in.  For these calculations, support via 
Table or a computer program is necessary. 
 
15.1  Single-factor ANOVA 
 
Example 15.4: Musical Preferences and Reckless Behavior 
 
Do adolescents who preferred certain types of music report higher rates of reckless 
behaviors, such as speeding, drug use, shoplifting, and unprotected sex? Independently 
chosen random samples were selected from each of four groups of students with different 
musical preferences at a large high school: (1) acoustic/ pop, (2) mainstream rock, (3) 
hard rock, and (4) heavy metal. Each student in these samples was asked how many times 
they had engaged in various reckless activities during the last year. The following table 
lists data on number of times driving over 80 mph that is consistent with summary 
quantities given in the article in POD.  
 
                                                       Musical Preference  

 
   Acoustic/Pop          Mainstream           Hard            Heavy 
                                          Rock                Rock            Metal 
 
  2      3     3    4  

3      2     4    3  
4      1     3    4  
1      2     1    3   
3      2     3    3  
3     4     1    3  
3      3     4    3  
3      2     2    3  
2      4     2    2  
2      4     2    4  
1      4     3    4  
3      4     3    5  
2      2     4    4  
2      3     3    5  
2      2     3    3  
3      2     2    4  
2      2     3    5  
2      3     4    4  
3      1     2    2  
4      3     4    3 
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 The ANOVA procedure on the TI begins by entering the data.  Since we have 4 
samples, we will use Lists 1 – 4.   Once these lists are entered, the familiar statistical test 
keystroke sequence is executed with a new option:   
 
   STAT  >  TESTS  >  ANOVA(L1, L2, L3, L4) >  ENTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparing this information with the ANOVA table from POD, we can see all the cells in 
the table accounted for.  There is one quantity in the TI screen that is not in the ANOVA 
table, Sxp. This quantity is the standard deviation of the data, calculated by pooling the 4 
separate samples.  It is used for more advanced single-factor ANOVA calculations, and 
will not concern us here. 
 
 
Table 15.2 General format for a single-factor ANOVA table 

Source of Variation df Sum of Squares Mean Square F 
 
Treatments 
 
 

k – 1 SSTr MSTr = 
1

SSTr
k −

 
MSTrF
MSE

=  

 
Error 
 
 

N – k SSE MSE = 
SSE
N k−

  

 
Total N - 1 SSTo   

 

 
15.2  Afterword 
 
 The TI once again comes through in a significant statistical calculation, but ANOVA 
is edge of this calculator's capability.  If you are planning on doing a significant amount 
of ANOVA, get a computer program! 
 

One-way ANOVA 
 F=5.18995 
 P=.00258 
 Factor 
  df=3.00000 
  SS=13.05000 
  MS=4.35000 
 Error 
  Df=76.00000 
  SS=63.70000 
  MS=.83816 
  Sxp=.91551 
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