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Chapter 1 Introduction 
Welcome.  This manual supports your use of the TI-83, TI-84, and TI-89 graphing calculators in 
learning statistics with Introduction to Probability and Statistics, 13th edition, by William 
Mendenhall, Robert J. Beaver, and Barbara M. Beaver.   

The TI-83 and TI-84 operate in the same way, except that the TI-84 has a bit more statistical 
capability.  The TI-89 using the Statistics with List Editor application has more capability than 
the TI-83 and TI-84, especially with the advanced topics.  The TI-89 has much in common with 
the TI-83 and TI-84, but does operate differently. 

For the TI-89, it may be necessary to download the Statistics with List Editor application from the 
Texas Instrument site: education.ti.com. 

The TI-84 used for this manual has the TI-84 Plus family Operating System v 2.41.  It can be 
downloaded from education.ti.com. 

Also, if you have not already done so, you may want to download one or more of the guide 
books:  

 TI-83 Graphing Calculator Guidebook 

 TI-83 Plus / TI-83 Silver Edition Guidebook 

 TI-84 Plus / TI-84 Plus Silver Edition Guidebook 

 TI-89 / TI-92 Plus Guidebook 

 TI-89 Titanium Graphing Calculator Guidebook 

 Statistics With List Editor Guidebook For TI-89 / TI-92 Plus / Voyage 200 

TI-83/84 
When graphing with the TI-83 and TI-84, it is important that plots, functions, and drawings that 
are not meant to be graphed be turned off or cleared.  

1) All the plots, except the one to be used, should be Off.   

a) To turn off all the plots: 

i) Go the STAT PLOTS menu by pressing 2ND [ ]STAT PLOT . 

ii) Select 4:PlotsOff.  Press ENTER . 

iii) With PlotsOff in the home screen, press ENTER .  The calculator responds with 
Done.   

b) Return to the STAT PLOTS menu to turn on a stat plot if one is being used. 

2) The Y= Editor should be cleared of all unused functions and extraneous symbols. 

i) To go to the Y= Editor, press Y = . 

ii) To clear a function, move the cursor to that function and press CLEAR . 

3) Drawings may need to be cleared. 
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a) Press 2ND [ ]DRAW .   

b) In the DRAW menu, the selection is 1:ClrDraw.  Press ENTER . 

c) With ClrDraw in the home screen, press ENTER   The calculator responds with Done.   

TI-89 
The TI-89 Statistics with List Editor application used for this manual has output variables pasted 
to end of the list editor when appropriate.  To check this: 

1) Press F1  Tools.   

2) Move the cursor to 9:Format.  Press ENTER .   

3) In the FORMATS window, Yes should be selected at Results Editor. 

4) Press ENTER . 

When graphing with the TI-89, it is important that plots and functions that are not meant to be 
graphed be turned off.   

1) To turn off all the plots in the Plot Setup window: 

a) Press F2  Plots in the Statistics with List Editor application. 

b) Move the cursor to 3: PlotsOff.  Press ENTER .  This clears the plot checks in the Plot 
Setup window. 

2) To uncheck all the functions in the Y= editor:  

a) Press F2  Plots.   

b) Move the cursor to 4: FnOff.  Press ENTER .  This clears the function checks in the Y= 
editor. 
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Chapter 2 TI-83/84 Stat List Editor 
Data can be entered into lists and edited in the stat list editor.  New lists can be created.  Existing 
lists can be copied into other lists. 

To open the stat list editor: 

1) Press STAT .   

2) The cursor is in the EDIT menu and on 1:Edit. 

3) Press ENTER . 

Below, the stat list editor opens with lists L1, L2, and L3 being present and empty.  Restoring a 
missing list is discussed in Section 2.3.  Clearing the contents of a list is discussed in Section 2.2. 

 
The location of the cursor is given in the entry line.  L1(1) in the entry line above indicates that 
the cursor is in L1 and on row 1. 

There are six default lists in memory: L1 through L6.  The names of these lists are available on 
the number pad: 2ND [ ]L1 , …, 2ND [ ]L6 .  All list names are available in the LIST NAMES 
menu.   

To open the LIST NAMES menu: Press 2ND [ ]LIST .  It opens to the default NAMES menu.  
See below.  The list SATV has been created by the author. 

 

Section 2.1 Entering and Editing Data 
The data in the following example is entered into list L1.  That list is convenient and gets the 
most use throughout this text.  However, any list will do. 

Example 2.1.1 
This data represents the grade point averages of 6 students.  

entry line cursor location 

cursor 
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3.48 2.53 3.01 2.79 2.85 2.68 

To enter the grade point averages into L1: 

1) With the cursor in L1, type a value in the entry line.   

2) Press ENTER . 

The value enters the list and the cursor moves to the next row. 

    
Here are basic editing instructions: 

 To change a value: Put the cursor on the row to be changed.  Type the new value in the entry 
line.  Press ENTER .  The new value replaces the old value. 

 To delete a value: Put the cursor on the row to be deleted.  Press DEL .  The value is deleted 
and each of the lower values moves up a row. 

 To insert a value: Put the cursor on the row where the new value is to be inserted.  Press 
2ND [ ]INS .  The values at that row and below move down a row, and the number 0 is put 

in the selected row.  Type in the desired value. 

When the cursor is on the list header – that is, on to the list name – the entry line shows the list 
name and the contents of the list.  The contents are in braces and separated by commas.  If the list 
is empty, nothing would be to the right of the equals sign. 

 

Section 2.2 Clearing and Deleting Lists 
Clearing a list removes all its values but keeps the empty list in the stat list editor.  To clear a list: 

1) Move the cursor to the list header. 

2) Press CLEAR  

3) Press ENTER . 
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Deleting at list in the stat list editor removes the list from the editor.  But the list remains in the 
calculator memory and in the LIST NAMES menu.  All the list’s values stay in the list.  To delete 
a list: 

1) Move the cursor to the list header. 

2) Press DEL  

Section 2.3 Restoring Lists 
Use the SetUpEditor command to restore L1 through L6 to the stat list editor.  The command 
also deletes other lists from the editor.  Refer to the calculator guidebook for a more advanced use 
of the command.   

To apply SetUpEditor: 

1) Press STAT .   

2) In the EDIT menu, move the cursor to 5:SetUpEditor.  Press ENTER . 

3) SetUpEditor is in the home screen.  Press ENTER . 

4) The calculator responds with Done. 

To restore a single list to the stat list editor: 

1) Move the cursor to any list header.  Then move the cursor to the right until it comes to an 
empty header.     

 

2) Open the LIST NAMES menu: Press 2ND [ ]LIST .  It opens to the default NAMES menu.   

3) Move the cursor to the desired list.  Below, SATV (SAT Verbal) has been selected in the 
LIST NAMES menu.  

 

4) Press ENTER .  The list’s name is entered at Name= in the new list column.  Press 
ENTER , again.  The list is entered in the stat list editor. 
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Section 2.4 Creating a New List 
The name of a new list may have up to 5 characters.  The name must begin with a letter or θ.  
Any remaining characters must be letters, θ, or numbers. 

Example 2.4.1 
Create the list SATM (SAT Mathematics) and enter the following values. 

 720 580 650 570 550 570 

To create a new list in the stat list editor: 

1) Move the cursor to any list header.  Then move the cursor to the right until it comes to an 
empty header.  Note that the Alpha cursor – the reverse A.   

 

2) Enter the name of new list on the entry line.  Press ENTER .   

    
3) Enter data in the new list. 

Below, the new list SATM (SAT Mathematics) has been created. 
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Section 2.5 Copying a List 
Because their names are available on the keypad, it is sometimes more convenient to work with 
L1 through L6.  Below, SATV is copied into L2. 

To copy one list into another: 

1) Move the cursor to the header of the list receiving the contents.  Below, the cursor is on L2.  

 

2) Open the LIST NAMES menu: Press 2ND [ ]LIST .  It opens to the default NAMES menu.   

3) Move the cursor to the list being copied.  Below, SATV is selected in the LIST NAMES 
menu.  

 

4) Press ENTER .  In the entry line, the receiving list is equal to the list being copied.  Below, 
L2 = LSATV.  The calculator puts an L before list names in situations where both variable 
names and list names may be entered. 

 



 11

5) Press ENTER , again.  The list is entered in the stat list editor. 

 

Section 2.6 Sorting Data 
The values in a list can be sorted in ascending or descending order.  The rows of other lists can be 
simultaneously moved so that the associations with the sorted values are maintained.  Below, the 
values in L1 are sorted in ascending order. 

To sort a single list: 

1) Press STAT .   

2) In the EDIT menu, move the cursor to 2:SortA( to sort the values in ascending order or to 
3:SortD( to sort the values in descending order.  Press ENTER . 

3) SortA( or SortD( is in the home screen.  Enter the name of the list to be sorted.  Use the 
keypad for L1 through L6.  Use the LIST NAMES menu for other lists.  Press ) , the right 

parenthesis.  A right parenthesis is assumed if it is omitted.  Press ENTER . 

4) The calculator responds with Done. 

 
The views below are before and after L1 is sorted in ascending order. 

 
Below, the values in SATV are sorted in descending order.  The rows of SATM are moved so that 
the pair-wise associations are maintained.  

To sort a list and move the rows of other lists so that associations are maintained: 

1) Press STAT .   

2) In the EDIT menu, move the cursor to 2:SortA( to sort the values in ascending order or to 
3:SortD( to sort the values in descending order.  Press ENTER . 
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3) SortA( or SortD( is in the home screen.  Enter names using the keypad or the LIST NAMES 
menu.   

a) Enter the name of the list to be sorted.  Press , , the comma.   

b) Enter the names of the associated lists.  All names should be followed by a comma, 
except for last name. 

c) Press ) , the right parenthesis.  A right parenthesis is assumed if it is omitted.  Press 

ENTER . 

4) The calculator responds with Done.  The calculator puts an L before list names in situations 
where both variable names and list names may be entered. 

 
The views below are before and after SATV is sorted and the values in SATM are moved to 
maintain the pair-wise associations. 
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Chapter 3 TI-89 Stats/List Editor 
When the Statistics with List Editor Application (Stats/List Editor) opens in the TI-89, it opens in 
the list editor.  Data can be entered into lists and edited in the list editor.  New lists can be created.  
Existing lists can be copied into other lists.   

1) To open the Stats/List Editor: 

a) With the Apps desktop turned on, press APPS  and select Stats/List Editor.  Press 
ENTER .   

 

b) If the Apps desktop is turned off, press ♦ APPS to open the FLASH 

APPLICATIONS menu.  Select Stats/List Editor.  Press ENTER .   

    
2) The Folder Selection for Statistics Application window appears.   

 

3) Accept the default main folder by pressing ENTER . 

Below, the list editor opens with lists list1, list2, list3, and list4 being present and empty.  
Restoring a missing list is discussed in Section 3.3.  Clearing the contents of a list is discussed in 
Section 3.2. 

 

entry line 
cursor location 

cursor 
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The location of the cursor is given in the entry line.  list1[1] in the entry line above indicates that 
the cursor is in list1 and on row 1. 

There are six default lists in memory: list1 through list6.  All list names are available in the VAR-
LINK menu.   

To open the VAR-LINK menu: Press 2ND [ ]VAR -LINK .   

 

Section 3.1 Entering and Editing Data 
The data in the following example is entered into list1.  That list is convenient and gets the most 
use throughout this text.  However, any list will do. 

Example 3.1.1 
This data represents the grade point averages of 6 students.  

3.48 2.53 3.01 2.79 2.85 2.68 

To enter the grade point averages into list1: 

1) With the cursor in list1, type a value in the entry line.   

2) Press ENTER . 

The value enters the list and the cursor moves to the next row. 

    
Here are basic editing instructions: 

 To change a value: Put the cursor on the row to be changed.  Type the new value in the entry 
line.  Press ENTER .  The new value replaces the old value. 

 To delete a value: Put the cursor on the row to be deleted.  Press ♦ [ ]DEL .  The value is 
deleted and each of the lower values moves up a row. 

 To insert a value: Put the cursor on the row where the new value is to be inserted.  Press 
2ND [ ]INS .  The values at that row and below move down a row, and the number 0 is put 

in the selected row.  Type in the desired value. 
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When the cursor is on the list header – that is, on to the list name – the entry line shows the list 
name and the contents of the list.  The contents are in braces and separated by commas.  If the list 
is empty, an empty list – { } – would be to the right of the equals sign. 

 

Section 3.2 Clearing and Deleting Lists 
Clearing a list removes all its values but keeps the empty list in the list editor.  To clear a list: 

1) Move the cursor to the list header. 

2) Press CLEAR  

3) Press ENTER . 

Deleting at list in the list editor removes the list from the editor.  But the list remains in the 
calculator memory and in the VAR-LINK menu.  All the list’s values stay in the list.  To delete a 
list: 

1) Move the cursor to the list header. 

2) Press ♦ [ ]DEL . 

Section 3.3 Restoring Lists 
Use SetUp Editor to restore list1 through list6 to the list editor.  Refer to the calculator 
guidebook for a more advanced use of the command.   

To apply SetUp Editor: 

1) Press F1 .   

2) Put the cursor on 3:SetUp Editor.  Press ENTER . 

3) The SetUp Editor window appears.  Leave the List To View field blank.  The result will be 
that list1 through list6 are restored and other lists are deleted.     

 

4) ENTER . 

To restore a single list to the list editor: 
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3) Move the cursor to any list header.  Then move the cursor to the right until it comes to an 
empty header.     

 

4) Open the VAR-LINK menu: Press 2ND [ ]VAR -LINK .   

5) Move the cursor to the desired list.  Below, satv (SAT Verbal) has been selected.  

 

6) Press ENTER .  The list’s name is entered at Name= in the new list column.  Press 
ENTER , again.  The list is entered in the list editor. 

    

Section 3.4 Creating a New List 
The name of a new list may have up to 8 characters consisting of letters and digits, including 
Greek letters (except for π), accented letters, and international letters.  Names cannot include 
spaces.  The first character cannot be a number.  Names are not case sensitive.  For example, x21 
and X21 refer to the same list. 

Example 3.4.1 
Create the list satm (SAT Mathematics) and enter the following values. 

 720 580 650 570 550 570 

To create a new list in the list editor: 

1) Move the cursor to any list header.  Then move the cursor to the right until it comes to an 
empty header.     
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2) Enter the name of new list on the entry line.  Press ENTER .   

    
3) Enter data in the new list. 

Below, the new list satm (SAT Mathematics) has been created. 

 

Section 3.5 Copying a List 
Below, satv is copied into list2. 

To copy one list into another: 

1) Move the cursor to header of the list receiving the contents.  Below, the cursor is on list2.  

 

2) Open the VAR-LINK menu: Press 2ND [ ]VAR -LINK .   

3) Move the cursor to the list being copied.  Below, satv is selected in the VAR-LINK menu.  
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4) Press ENTER .  In the entry line, the receiving list is equal to the list being copied.  Below, 
list2 = satv.   

 

5) Press ENTER , again.  The list is entered in the list editor. 

 

Section 3.6 Sorting Data 
The values in a list can be sorted in ascending or descending order.  The rows of other lists can be 
simultaneously moved so that the associations with the sorted values are maintained.  Below, the 
values in list1 are sorted in ascending order. 

To sort a single list: 

1) Press F3 .   

2) Move the cursor to 2:Ops.  Press ENTER . 

 

3) The cursor is on 1:Sort List.  Press ENTER . 
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4) In the Sort List window: 

a) Enter the name of the list to be sorted in the List field.  Below, list1 is to be sorted. 

b) In this case, it is not necessary to move the cursor down to the Sort Order menu.  The 
default order is Ascending.  

 

5) Press ENTER . 

The views below are before and after list1 is sorted in ascending order. 

 
Below, the values in satv are sorted in descending order.  The rows of satm are moved so that 
the pair-wise associations are maintained.  

To sort a list and move the rows of other lists so that associations are maintained: 

1) Press F3 .   

2) Move the cursor to 2:Ops.  Press ENTER . 

 

3) The cursor is on 1:Sort List.  Press ENTER . 
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4) In the Sort List window: 

a) Enter the name of the list to be sorted in the List field.  Press , , the comma.   

b) Enter the names of the associated lists.  The list names should all be separated by 
commas. 

c) In this case, it is necessary to move the cursor down to the Sort Order menu and change 
the order to Descending.  

 

5) Press ENTER . 

The views below are before and after satv is sorted and the values in satm are moved to maintain 
the pair-wise associations. 
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Chapter 4 Describing Data with Graphs 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 1, Describing 
Data with Graphs.   

The TI-83, TI-84, and TI-89 calculators are used to analyze quantitative data.  This chapter looks 
at two types of graphs that describe quantitative data: line charts and histograms.  Also, the zoom 
capability is applied to produce the graphs and the trace capability is used to examine the graphs.  

Section 4.1 Line Charts 
A line chart is often used to represent time series data: the data that is produced when a 
quantitative variable is recorded over time at equally spaced intervals.   

Example 4.1.1 
In the year 2025, the oldest “baby boomers” (born in 1946) will be 79 years old, and the oldest 
“Gen-Xers” (born in 1965) will be two years from Social Security eligibility.  How will this 
affect the consumer trends in the next 15 years?  Will there be sufficient funds for “baby 
boomers” to collect Social Security benefits?  The United States Bureau of the Census gives 
projections for the portion of the U.S. population that will be 85 and over in the coming years, as 
shown below.  Construct a line chart to illustrate the data.  What is the effect of stretching and 
shrinking the vertical axis on the line chart? 

 Year 2010 2020 2030 2040 2050 

85 and over (millions) 6.1 7.3 9.6 15.4 20.9 

(This is Example 1.6 in Introduction to Probability and Statistics, 13th Edition.)   

There are five data points: ( ) ( )2010,6.1 , , 2050, 20.9… .  Year is the x variable and it is plotted 
along the horizontal axis.  Portion is the y variable and it is plotted along the vertical axis.  In a 
line chart, the points are connected in the order they appear in the table.       

TI-83/84  
The line chart is the xyLine plot in the TI-83 and TI-84.   

1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into L1 and L2.  
The x variable is often put in L1 and the y variable is often put into L2.  This is for 
convenience.  Any two lists will do.   

 
2) Request an xyLine plot. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   
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b) Select Plot1, Plot2, or Plot3.  Press ENTER .   

c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for xyLine should be selected.  It is the middle icon in the first 
row.  See the selection below. 

iii) At Xlist, accept or enter the name of the list for the x variable.  The default entry is 
L1.  To select another list, use the keypad or the LIST NAMES menu.   

iv) At Ylist, accept or enter the name of the list for the y variable.  The default entry is 
L2.  To select another list, use the keypad or the LIST NAMES menu. 

v) At Mark, accept or change the symbol for the data points in the graph. 

 
3) Use ZoomStat to display the xyLine plot.  ZoomStat redefines the viewing window so that 

all the data points are displayed. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 

4) The xyLine plot appears. 

 
5) Use the trace cursor to examine the plot.  The trace cursor identifies the data points created by 

the rows of Xlist and Ylist. 

a) Press TRACE .  The trace cursor identifies the point at the first row of Xlist and Ylist. 

xyLine 
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b) Move the trace cursor with the right and left direction arrows.  The trace cursor identifies 
the points in the order that they are listed in Xlist and Ylist. 

c) Press CLEAR  to remove the trace but keep the graph.  

 
The line charts in Figure 1.8 in the text are achieved by changing the WINDOW variables.  With 
the xyLine having been requested:  

1) Press WINDOW .     

2) Set the WINDOW variables to the desired values  

Xmin= 1st horizontal tick mark 

Xmax= Last horizontal tick mark 

Xscl= Horizontal interval width 

Ymin= 1st vertical tick mark 

Ymax= Last vertical tick mark 

Yscl= Vertical interval width 

Xres= 1 (Xres involves the pixel resolution.  It is always equal 
to 1 for the applications discussed in this text.) 

3) Press GRAPH .  (ZoomStat overrides the WINDOW settings.) 

For Example 4.1.1, the WINDOW settings on the right produce the graphs on the left. 

 

This is Plot1 of L1 
and L2. 

trace cursor at 
(2030,9.6) 
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TI-89  
The line chart is the xyline plot in the TI-89 Stats/List Editor App.   

1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into list1 and 
list2.  The x variable is often put in list1 and the y variable is often put into list2.  This is for 
convenience.  Any two lists will do.   

 
2) Request an xyline plot. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   

 

b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select xyline in the menu. 

ii) At Mark, accept or change the symbol for the data points in the graph. 

iii) At x, type or enter the name of the list for the x variable.  To enter a name, use VAR-
LINK menu.   

iv) At y, type or enter the name of the list for the x variable.  To enter a name, use VAR-
LINK menu. 

v) At Use Freq and Categories, accept No. 
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3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be an xyline plot (by the icon) using the box symbol.  The x 
variable is list1 and the y variable is list2.  

 

4) Press F5  to apply ZoomData to display the xyLine plot.  ZoomData defines the viewing 
window so that all the data points are displayed.  The xyLine plot appears.   

  

5) Press F3  Trace.  The trace cursor identifies the data points created by the rows of x and y. 

a) The first point that is identified corresponds to the first row of x and y. 

b) Move the trace cursor with the right and left direction arrows.  The trace cursor identifies 
the points in the order that they are listed in x and y. 

c) Press ESC  to remove the trace but keep the graph. 

 
The line charts in Figure 1.8 in the text are achieved by changing the WINDOW variables.  With 
the xyLine having been requested:  

1) Press ♦ [ ]WINDOW . 

2) Set the WINDOW variables to the desired values  

xmin= 1st horizontal tick mark 

xmax= Last horizontal tick mark 

xscl= Horizontal interval width 

This is Plot 1. 

trace cursor at 
(2030,9.6) 
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ymin= 1st vertical tick mark 

ymax= Last vertical tick mark 

yscl= Vertical interval width 

3) Press ♦ [ ]GRAPH .      

For Example 4.1.1, the WINDOW settings on the right produce the graphs on the left. 

 

Section 4.2 Histograms Using the TI-83 and TI-84 
The calculators produce frequency histograms for quantitative data.  A frequency histogram is a 
bar chart in which the height of the bar shows “how many” measurements fall in a particular 
class.  A relative frequency histogram and a frequency histogram with the same classes and on 
the same data have the same shape.  Only the scale of the vertical axis is different. 

The trace capability identifies the classes and their frequencies.  Relative frequencies can be 
calculated from class frequencies.   

Three examples are considered here.  The first example applies ZoomStat to produce a 
histogram.  The second and third examples also use ZoomStat but then user-defined class 
boundaries and class widths are applied.  

Class Boundaries and Class Width Determined by ZoomStat 
The Histogram is applied to Example 4.2.1.  ZoomStat is used to determine the class boundaries 
and the class width.  With ZoomStat, the calculator also adjusts the view window so that the 
histogram bars fit in the screen.   

Example 4.2.1 
The data below are the weights at birth of 30 full-term babies, born at a metropolitan hospital and 
recorded to the nearest tenth of a pound.  Construct a histogram. 

7.2 7.8 6.8 6.2 8.2 

8 8.2 5.6 8.6 7.1 

8.2 7.7 7.5 7.2 7.7 
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5.8 6.8 6.8 8.5 7.5 

6.1 7.9 9.4 9 7.8 

8.5 9 7.7 6.7 7.7 

(The data is from Table 1.9 in Introduction to Probability and Statistics, 13th Edition.) 

1) Data Entry: The data needs to be put into a single list.  Below, the data is entered into L1.  
This is for convenience.  Any list will do. 

 
2) Request a Histogram. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   

 

b) Select Plot1, Plot2, or Plot3.  Press ENTER .   

c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for Histogram should be selected.  It is the right-hand icon in the 
first row.  See the selection below. 

iii) At Xlist, accept or enter the name of the list with the data.  The default entry is L1.  
To select another list, use the keypad or the LIST NAMES menu.   

iv) At Freq, accept 1.  Each value in Xlist counts one time, not multiple times.   

v) If Freq is not 1, turn off the alpha cursor – the reverse A – by pressing ALPHA .  
Then, enter 1.  
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3) Use ZoomStat to display the Histogram.  ZoomStat redefines the viewing window so that 

all the data points are displayed. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 

4) The result for Example 4.2.1 is below. 

 
5) Use the trace cursor to examine the plot.  The trace cursor identifies the classes and class 

frequencies.  

a) Press TRACE .  The trace cursor is at the top of the first bar.  The boundaries and the 
frequency of the first class are shown. 

 
b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press CLEAR  to remove the trace but keep the graph. 

Class Boundaries and Width Determined by the User 
In the TI-83 and TI-84, the WINDOW variables determine the histogram.  

Xmin= Lower boundary of the 1st class 

This is Plot1 
applied to list 
L1. 

Class 
frequency is 4. 

Class boundaries: 

5.6 to <6.2333333 

trace cursor 

Histogram 
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Xmax= Upper boundary of the last class 

Xscl= Class width 

Ymin= Depth of viewing window below x-axis.  
For convenience, this can be 4−Ymax . 

Ymax= Height of viewing window above x-axis.  
This should be at least as large as the 
largest frequency. 

Yscl= Step value of tick marks on y-axis.  For 
convenience, this can be 0. 

Xres= 1 

Example 4.2.2 
The histogram in step 5 in Example 4.2.1 above is based on the data from Table 1.9 in 
Introduction to Probability and Statistics, 13th Edition.  However, the histogram is not the same 
as Introduction to Probability and Statistics’ histogram of the data in Figure 1.15.  The class 
boundaries and the class width are different.  Setting the WINDOW variables Xmin to 5.6, Xmax 
to 9.6, and Xscl to 0.5 results in the same histogram as in Figure 1.15.  To continue Example 
4.2.1: 

1) Press WINDOW to adjust the class boundaries and the class width.   

a) Change the lower boundary of the first class (Xmin in WINDOW) to 5.6. 

b) Change the upper boundary of the last class (Xmax in WINDOW) to 9.6. 

c) Change the class width (Xscl in WINDOW) to .5. 

d) Leave Ymin, Ymax, and Yscl as determined by ZoomStat.  Xres is always 1 in this 
text.   

 

2) Press GRAPH .   
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Example 4.2.3 
Twenty-five Starbucks® customers are polled in a marketing survey and asked, “How often do 
you visit Starbucks in a typical week?”  Table below lists the responses for these 25 customers.  
Construct a histogram. 

6 7 1 5 6 

4 6 4 6 8 

6 5 6 3 4 

5 5 5 7 6 

3 5 7 5 5 

(This is from Example 1.11 in Introduction to Probability and Statistics, 13th Edition.)   

In the case of integer data as in Example 4.2.3:  

 The class width should be 1. 

 The lower boundary of the 1st class should be 0.5 below the smallest value.  That is 0.5 here. 

 The upper boundary of the last class should be 0.5 above the largest value.  That is 8.5 here. 

A class boundary of 1 insures that there is one unique integer value per class.  Otherwise, there 
may be classes that contain no integer values – falsely indicating a gap in the data.  Putting 
integers in the middle of the class is a standard presentation.  The smallest and largest values can 
be determined by sorting the list. 

The Histogram is applied to Example 4.2.3.   

1) Data Entry: The data needs to be put into a single list.  Below, the data is entered into L1.  
This is for convenience.  Any list will do. 

 
2) Request a Histogram. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   

 

b) Select Plot1, Plot2, or Plot3.  Press ENTER .   
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c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for Histogram should be selected.  It is the right-hand icon in the 
first row.  See the selection below. 

iii) At Xlist, accept or enter the name of the list with the data.  The default entry is L1.  
To select another list, use the keypad or the LIST NAMES menu.   

iv) At Freq, accept 1.  Each value in Xlist counts one time, not multiple times.   

v) If Freq is not 1, turn off the alpha cursor – the reverse A – by pressing ALPHA .  
Then, enter 1.  

 
3) Use ZoomStat to display the Histogram.  ZoomStat redefines the viewing window so that 

all the data points are displayed. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 

4) The histogram that appears at this step may be misleading.  It may show gaps in the data 
where there actually are none. 

5) Press WINDOW to adjust the class width and the class boundaries.  For integer data that 
increase in steps of 1:  

a) The lower boundary of the first class (Xmin in WINDOW) should be .5, which is 0.5 less 
than the minimum value. 

b) The upper boundary of the last class (Xmax in WINDOW) should be 8.5, which is 0.5 
more than the maximum value. 

c) The class width (Xscl in WINDOW) should be 1. 

d) Leave Ymin, Ymax, and Yscl as determined by ZoomStat.  Xres is always 1 in this 
text.   

 

Histogram 
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6) Press GRAPH .  

  
7) Use the trace cursor to examine the plot.  The trace cursor identifies the classes and class 

frequencies.  

a) Press TRACE .  The trace cursor is at the top of the first bar.  The boundaries and the 
frequency of the first class are shown. 

 
b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press CLEAR  to remove the trace but keep the graph. 

Section 4.3 Histograms Using the TI-89 Stats/List Editor 
The calculator produces frequency histograms for quantitative data.  A frequency histogram is a 
bar chart in which the height of the bar shows “how many” measurements fall in a particular 
class.  A relative frequency histogram and a frequency histogram with the same classes and on 
the same data have the same shape.  Only the scale of the vertical axis is different. 

In the TI-89 Stats/List Editor App, a histogram class is called a bucket.  A bucket width cannot be 
automatically determined by the calculator based on the data.  A value for the bucket width must 
be entered.  The default value is 1. 

In general, the class width is determined by the formula:  

( )largest value  smallest value
number of classes

−
 

The result is rounded up to a convenient number.  The smallest and largest values can be 
determined by sorting the list.  See Example 4.3.1.   

An exception to this is the case where there are a small number of unique integer values.  See 
Example 4.3.3. 

This is Plot1 
applied to list 
L1. 

Class 
frequency is 1. 

Class boundaries: 

0.5 to <1.5 

trace cursor 
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Three examples are considered here.  All use ZoomData.  For the Histogram, ZoomData 
defines an interval on the x-axis that contains all the data values.  It does not automatically adjust 
the WINDOW variables ymin and ymax to account for the height of the bars. 

The trace capability identifies the classes and their frequencies.  Relative frequencies can be 
calculated from class frequencies.   

Example 4.3.1 
The data below are the weights at birth of 30 full-term babies, born at a metropolitan hospital and 
recorded to the nearest tenth of a pound.  Construct a histogram. 

7.2 7.8 6.8 6.2 8.2 

8 8.2 5.6 8.6 7.1 

8.2 7.7 7.5 7.2 7.7 

5.8 6.8 6.8 8.5 7.5 

6.1 7.9 9.4 9 7.8 

8.5 9 7.7 6.7 7.7 

(The data is from Table 1.9 in Introduction to Probability and Statistics, 13th Edition.) 

The smallest value is 5.6 and the largest value is 9.4.  Eight classes are requested. 

( )9.4 5.6
0.475

8
−

=  

This is rounded up to 0.5.  The class/bucket width is 0.5. 

The Histogram is applied to Example 4.3.1.   

1) Data Entry: The data needs to be put into one list.  Below, the data is entered into list1.  This 
is for convenience.  Any list will do.   

 
2) Request a Histogram. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   
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b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select Histogram in the menu. 

ii) At x, type or enter the name of the list containing the data.  To enter a name, use 
VAR-LINK menu.   

iii) At Hist. Bucket Width, type in the class/bucket width.  Below, .5 is entered. 

iv) At Use Freq and Categories, accept No. 

 

3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be a Histogram (by the icon).  The x variable is list1.  The 
class/bucket width (b) is .5.  

 

4) Press F5  to apply ZoomData.  For the Histogram, ZoomData defines an interval on the x-
axis so that it contains all the data values.  ZoomData does not automatically adjust the 
WINDOW variables ymin and ymax to account for the height of the bars.   

5) In the graph window, use F3  Trace along with the right and left direction arrows to 
determine the largest frequency.  A class frequency is given at n.  In this example, the largest 
class frequency is 7.  

6) Open the window editor: Press ♦ [ ]WINDOW . 

a) Set ymin to the negative of the largest frequency, divided by 4.  Here, that would be -7/4.  
The expression is evaluated when the cursor is moved. 

b) Set ymax to the largest frequency. 

c) For convenience, set yscl to 0. 
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7) Show the new histogram: Press ♦ [ ]GRAPH . 

  

8) Press F3  Trace.  The trace cursor identifies the classes and class frequencies.  

a) The trace cursor is at the top of a bar.  The boundaries and the frequency of the class are 
shown. 

 
b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press ESC  to remove the trace but keep the graph. 

Example 4.3.2 

The histogram in step 8 in Example 4.3.1 above is based on the data from Table 1.9 in 
Introduction to Probability and Statistics, 13th Edition.  However, the histogram is not the same 
as Introduction to Probability and Statistics’ histogram of the data in Figure 1.15.  The class 
width is the same but the class boundaries are different.  The left and right points on the graph 
window – the WINDOW variables xmin and xmax – should be set equal to the lower boundary 
of the 1st class and the upper boundary of the last class.  Changing xmin to 5.6 and xmax to 9.6 
results in the same histogram as in Figure 1.15.  To continue Example 4.3.1: 

1) Press ♦ [ ]WINDOW .   

a) Change xmin to 5.6, the lower boundary of the first class. 

b) Change xmax to 9.6, the upper boundary of the last class. 

c) It is not necessary to change xscl.  This controls the distance between tick marks on the 
x-axis. 

This is Plot 1. 

Class 
frequency is 1. 

Class boundaries: 

5.22 to <5.72 

trace cursor 
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d) Do not change ymin, ymax, and yscl.   

 

2) Show the new histogram: Press ♦ [ ]GRAPH .   

 

Example 4.3.3 
Twenty-five Starbucks® customers are polled in a marketing survey and asked, “How often do 
you visit Starbucks in a typical week?”  Table below lists the responses for these 25 customers.  
Construct a histogram. 

6 7 1 5 6 

4 6 4 6 8 

6 5 6 3 4 

5 5 5 7 6 

3 5 7 5 5 

(This is from Example 1.11 in Introduction to Probability and Statistics, 13th Edition.)   

In the case of integer data in Example 4.3.3:  

 The class/bucket width should be 1. 

 The lower boundary of the 1st class should be 0.5 below the smallest value.  That is 0.5 here.  

 The upper boundary of the last class should be 0.5 above the largest value.  That is 8.5 here. 

The left and right points on the graph window – the WINDOW variables xmin and xmax – 
should be set equal to the lower boundary of the 1st class and the upper boundary of the last class.  

A class boundary of 1 insures that there is one unique integer value per class.  Otherwise, there 
may be classes that contain no integer values – falsely indicating a gap in the data.  Putting 
integers in the middle of the class is a standard presentation.  The smallest and largest values can 
be determined by sorting the list. 

The Histogram is applied to Example 4.3.3.   

1) Data Entry: The data needs to be put into one list.  Below, the data is entered into list1.  This 
is for convenience.  Any list will do.   
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2) Request a Histogram. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   

 

b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select Histogram in the menu. 

ii) At x, type or enter the name of the list containing the data.  To enter a name, use 
VAR-LINK menu.   

iii) At Hist. Bucket Width, type in the class/bucket width.  Below, 1 is entered. 

iv) At Use Freq and Categories, accept No. 

 

3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be a Histogram (by the icon).  The x variable is list1.  The 
class/bucket width (b) is 1.  
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4) Press F5  to apply ZoomData.  For the Histogram, ZoomData defines an interval on the x-
axis so that all the data values are displayed.  It does not adjust the WINDOW variables ymin 
and ymax to account for the height of the bars.   

5) In the graph window, use F3  Trace along with the right and left direction arrows to 
determine the largest frequency.  A class frequency is given at n.  In this example, the largest 
class frequency is 8.  

6) Open the window editor: Press ♦ [ ]WINDOW . 

a) xmin should be 0.5 below the smallest value.  For Example 4.3.3, that is 0.5. 

b) xmax should be 0.5 above the largest value.  For Example 4.3.3, that is 8.5.  

c) Leave xscl as determined by ZoomData. 

d) Set ymin to the negative of the largest frequency, divided by 4.  Here, that would be -8/4.  
The expression is evaluated when the cursor is moved. 

e) Set ymax to the largest frequency. 

f) For convenience, set yscl to 0. 

 

7) Show the new histogram: Press ♦ [ ]GRAPH . 

  

8) Press F3  Trace.  The trace cursor identifies the classes and class frequencies.  

a) The trace cursor is at the top of a bar.  The boundaries and the frequency of the class are 
shown. 
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b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press ESC  to remove the trace but keep the graph. 

 

This is Plot 1. 

Class 
frequency is 1. 

Class boundaries: 

-0.5 to <0.5 

trace cursor 
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Chapter 5 Describing Data with Numerical Measures 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 2, Describing 
Data with Numerical Measures.  Almost all the statistics – and one parameter – presented in the 
text’s Chapter 2 are available from the calculators’ 1-Var Stats.   

The sample mode is not computed by the calculators.  However, for histograms, the midpoint of 
the modal class is obtained using the trace capability. 

The box plot presented in text’s Section 2.6 is a modified box plot in the calculator terminology.  

Section 5.1 1-Var Stats 
Below are the statistics and the parameter that are available with 1-Var Stats.  

1-Var Stats 
notation 

TI-89, if 
different 

Description 

x   Sample mean, x  

Σx   Sum of all x measurements, ix∑  

2Σx   Sum of the squares of the individual x measurements, ( )2
ix∑  

Sx   
Sample standard deviation, 

( )2

1
ix x

s
n
−

=
−

∑  

σx   Population standard deviation of N measurements, 

( )2
ix x
N

σ
−

= ∑  

n   Sample size, n 

minX   Smallest number 

Q1 Q1X  Lower quartile, 1Q  

Med  MedX  Sample  median, m 

Q3  Q3X  Upper quartile, 3Q  

maxX   Largest number 

 

 ( )2Σ x - x  Sum of the squared deviations 

 The range, R, is the difference between the largest and smallest measurements: 

R = −maxX minX  

 The interquartile range, IQR, is the difference between the upper and lower quartiles: 

TI-83/84: IQR = −Q3 Q1 

TI-89: IQR = −Q3X Q1X  

5-number summary 
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The calculators compute the sample quartiles, 1 3and Q Q , differently than presented in the text.  
The procedure followed is in the footnote on page 78: “…others compute sample quartiles as the 
medians of the upper and lower halves of the data sets.”   

 For an even n, 1Q  is the median of the lower half of the sample and 3Q  is the median of the 
upper half of the sample. 

 For an odd n, 1Q  is the median of the values from the smallest value up to and including the 
sample median.  3Q  is the median of the values from and including the sample median to the 
largest value. 

Example 5.1.1 
Student teachers are trained to develop lesson plans, on the assumption that the written plan will 
help them to perform successfully in the classroom.  In a study to assess the relationship between 
written lesson plans and their implementation in the classroom, 25 lesson plans were scored on a 
scale of 0 to 34 according to a Lesson Plan Assessment Checklist.  The 25 scores are shown 
below.  Apply 1-Var Stats. 

26.1 26.0 14.5 29.3 19.7

22.1 21.2 26.6 31.9 25.0

15.9 20.8 20.2 17.8 13.3

25.6 26.5 15.7 22.1 13.8

29.0 21.3 23.5 22.1 10.2

(This is from Example 2.8 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
1) Data Entry: The data needs to be put into a single list.  Below, the data is entered into L1.  

This is for convenience.  Any list will do. 

 
2) Request 1-Var Stats.  Open the STAT CALC menu:  

a) Press STAT .   

b) Move the cursor to CALC. 

c) The selection is 1:1-Var Stats. Press ENTER .   
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3) 1-Var Stats is entered in the home screen.  The following two entries would produce the 

same result.   

With no list name entered after 1-Var Stats, the calculations are applied to L1.   

In general, to apply 1-Var Stats to a list, enter the list name after 1-Var Stats.   

    

4) Press ENTER .  The results for Example 5.1.1 are below. 

 

TI-89 
1) Data Entry: The data needs to be put into a single list.  Below, the data is entered into list1.  

This is for convenience.  Any list will do. 

 
2) Request 1-Var Stats.   

a) Press F4  Calc.   

Scroll for 
more results. 
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b) The cursor is on 1:1-Var Stats.  

c) Press ENTER .   

 
3) In the 1-Var Stats window: 

a) At List, type or enter the name of the list containing the data.  To enter a name, use VAR-
LINK menu.   

b) For ungrouped data such as Example 5.1.1, Freq should be 1. 

c) Nothing is required for Category List and Include Categories. 

 

4) Press ENTER  

5) The results for Example 5.1.1 are below. 

 

Section 5.2 1-Var Stats with Grouped Data 
Sometimes it is more convenient to describe a sample using a frequency table, as opposed to 
listing all the measurements individually.  A frequency table consists of two lists: a list of the 
unique observations and a list of the respective frequencies. 

Scroll for 
more results. 
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Below are the statistics and the parameter that are available with 1-Var Stats.  In the formulas, 
ix  represents an observation and if  represents frequency.  

1-Var Stats 
notation 

TI-89, if 
different 

Description 

x   
Sample mean, i ix f

x
n

= ∑  

Σx   Sum of all x measurements, i ix f∑  

2Σx   Sum of the squares of the individual x measurements, 2
i ix f∑  

Sx   
Sample standard deviation, 

( )2

1
i ix x f

s
n
−

=
−

∑  

σx   Population standard deviation of N measurements, 

( )2
i ix x f
N

σ
−

= ∑  

n   Sample size, in f=∑  

minX   Smallest of the unique 
observations 

Q1 Q1X  Lower quartile, 1Q , of the n 
values 

Med  MedX  Sample  median, m, of the n 
values 

Q3  Q3X  Upper quartile, 3Q , of the n 
values 

maxX   Largest of the unique 
observations 

 

 ( )2Σ x - x  Sum of the squared deviations, ( )2
i ix x f−∑  

Example 5.2.1  
Twenty-five Starbucks® customers are polled in a marketing survey and asked, “How often do 
you visit Starbucks in a typical week?”  Table below lists the responses for these 25 customers.  
This is the same data as in Examples 4.2.3 and 4.3.3 but arranged in a frequency table.  Apply 1-
Var Stats. 

Visits Frequency

1 1 

2 0 

3 2 

5-number summary 
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4 3 

5 8 

6 7 

7 3 

8 1 

(This is from Example 1.11 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
1) Data Entry: The frequency table is put into two lists.  Below, the frequency table is entered 

into L1 and L2.  This is for convenience.  Any two lists will do. 

 
2) Request 1-Var Stats.  Open the STAT CALC menu:  

a) Press STAT .   

b) Move the cursor to CALC. 

c)  The selection is 1:1-Var Stats. Press ENTER .   

 
3) 1-Var Stats is entered in the home screen.  To apply 1-Var Stats to a frequency table: 

a) Enter the name of the list containing the observations after 1-Var Stats.   

b) Press , , the comma. 

c) Enter the name of the list containing the frequencies after the comma. 

 

4) Press ENTER .  The results for Example 5.2.1 are below.  
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TI-89 
1) Data Entry: The frequency table is put into two lists.  Below, the frequency table is entered 

into list1 and list2.  This is for convenience.  Any two lists will do. 

 
2) Request 1-Var Stats.   

a) Press F4  Calc.   

b) The cursor is on 1:1-Var Stats.  

c) Press ENTER .   

 
3) In the 1-Var Stats window: 

a) At List, type or enter the name of the list containing the observations.  To enter a name, 
use VAR-LINK menu.   

b) At Freq, type or enter the name of the list containing the frequencies.  To enter a name, 
use VAR-LINK menu. 

Scroll for 
more results. 
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c) Nothing is required for Category List and Include Categories. 

   

4) Press ENTER  

5) The results for Example 5.2.1 are below. 

 

Section 5.3 Box Plots 
The box plot graphically represents the five-number summary and it identifies any outliers. 

Example 5.3.1 
A machine fills 25-pound bags of bird seed.  Twenty-four bags are randomly selected and 
weighed.  The data is below.  Apply a box plot. 

25.2 25.1 24.8 25.1 25.0 

24.9 25.3 25.4 25.4 24.9 

24.9 24.8 25.1 25.2 25.0 

24.5 24.9 25.0 24.9 24.7 

23.8 23.4 24.6 24.1  

 TI-83/84  
The box plot is the ModBoxplot (modified box plot) in the TI-83 and TI-84.   

1) Data Entry: The data needs to be put into one list.  Below, the data is entered into L1.  This is 
for convenience.  Any list will do.   

Scroll for 
more results. 
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2) Request a ModBoxplot plot. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   

 

b) Select Plot1, Plot2, or Plot3.  Press ENTER .   

c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for ModBoxplot should be selected.  It is the first icon in the 
second row.  See the selection below. 

i) At Xlist, accept or enter the name of the list with the data.  The default entry is L1.  
To select another list, use the keypad or the LIST NAMES menu.   

iii) At Freq, accept 1.  Each value in Xlist counts one time, not multiple times.  If Freq 
is not 1, turn off the alpha cursor – the reverse A – by pressing ALPHA .  Then, 
enter 1. 

iv) At Mark, accept or change the symbol for the data points in the graph.  

 
3) Use ZoomStat to display the ModBoxplot plot.  ZoomStat redefines the viewing window 

so that all the data points are displayed. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 

ModBoxplot 
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4) The ModBoxplot plot appears. 

  
5) Use the trace cursor to examine the plot.  The trace cursor identifies the values of five-

number summary, the smallest and largest values that are not outliers, and the outliers. 

a) Press TRACE .   

b) Move the trace cursor with the right and left direction arrows.   

c) Press CLEAR  to remove the trace but keep the graph.  

 

TI-89  
The box plot is the Mod Box Plot (modified box plot) in the TI-89.   

1) Data Entry: The data needs to be put into one list.  Below, the data is entered into list1.  This 
is for convenience.  Any list will do.   
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2) Request a Mod Box Plot. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   

 

b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select Mod Box Plot in the menu. 

ii) At Mark, accept or change the symbol for outliers. 

iii) At x, type or enter the name of the list containing the data.  To enter a name, use 
VAR-LINK menu.   

iv) At Use Freq and Categories, accept No. 

 

3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be a Mod Box Plot (by the icon) using the box symbol for 
outliers.  The x variable is list1.  

 

4) Press F5  to apply ZoomData to display the Mod Box Plot.  For the Mod Box Plot, 
ZoomData defines an interval on the x-axis so that all the data values are displayed.  It does 
not adjust the WINDOW variables ymin and ymax. 



 51

 

6) Press F3  Trace.  The trace cursor identifies the values of five-number summary, the 
smallest and largest values that are not outliers, and the outliers. 

a) Move the trace cursor with the right and left direction arrows.   

b) Press ESC  to remove the trace but keep the graph.  
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Chapter 6 Describing Bivariate Data 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 3, Describing 
Bivariate Data. 

The scatterplot presented in text’s Section 3.3 is the Scatter plot on the calculators. 

The correlation and regression statistics presented in the text’s Section 3.4 are available from the 
calculators’ LinReg(a+bx).   

Section 6.1 Scatterplot 
A scatterplot shows ( ),x y  data points in a two-dimensional graph.  In Example 6.1.1, there are 
12 data points: ( ) ( )1360,278.5 , , 1480,268.8… .         

Example 6.1.1 
The table below shows the living area (in square feet), x, and the selling price, y, of 12 residential 
properties.  Construct a scatterplot. 

Residence x (sq. ft.) y (in thousands) 

1 1360 278.5 

2 1940 375.7 

3 1750 339.5 

4 1550 329.8 

5 1790 295.6 

6 1750 310.3 

7 2230 460.5 

8 1600 305.2 

9 1450 288.6 

10 1870 365.7 

11 2210 425.3 

12 1480 268.8 

(This is Example 3.5 in Introduction to Probability and Statistics, 13th Edition.)   

TI-83/84  
The scatterplot is the Scatter plot in the TI-83 and TI-84.   

1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into L1 and L2.  
The x variable is often put in L1 and the y variable is often put into L2.  This is for 
convenience.  Any two lists will do.   
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2) Request a Scatter plot. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   

  

b) Select Plot1, Plot2, or Plot3.  Press ENTER .   

c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for Scatter should be selected.  It is the first icon in the first row.  
See the selection below. 

iii) At Xlist, accept or enter the name of the list for the x variable.  The default entry is 
L1.  To select another list, use the keypad or the LIST NAMES menu.   

iv) At Ylist, accept or enter the name of the list for the y variable.  The default entry is 
L2.  To select another list, use the keypad or the LIST NAMES menu. 

v) At Mark, accept or change the symbol for the data points in the graph. 

 
3) Use ZoomStat to display the Scatter plot.  ZoomStat redefines the viewing window so that 

all the data points are displayed. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 

4) The Scatter plot appears. 

Scatter 
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5) Use the trace cursor to examine the plot.  The trace cursor identifies the data points created by 

the rows of Xlist and Ylist. 

a) Press TRACE .  The trace cursor identifies the point at the first row of Xlist and Ylist. 

b) Move the trace cursor with the right and left direction arrows.  The trace cursor identifies 
the points in the order that they are listed in Xlist and Ylist.  

c) Press CLEAR  to remove the trace but keep the graph.  

 

TI-89  
The scatterplot is the Scatter plot in the TI-89 Stats/List Editor App.   

1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into list1 and 
list2.  The x variable is often put in list1 and the y variable is often put into list2.  This is for 
convenience.  Any two lists will do.   

 
2) Request a Scatter plot. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   

This is Plot1 of L1 
and L2. 

trace cursor at 
(1360,278.5) 
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b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select Scatter in the menu. 

ii) At Mark, accept or change the symbol for the data points in the graph. 

iii) At x, type or enter the name of the list for the x variable.  To enter a name, use VAR-
LINK menu.   

iv) At y, type or enter the name of the list for the y variable.  To enter a name, use VAR-
LINK menu. 

v) At Use Freq and Categories, accept No. 

 

3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be a Scatter plot (by the icon) using the box symbol.  The x 
variable is list1 and the y variable is list2.  

 

4) Press F5  to apply ZoomData to display the Scatter plot.  ZoomData defines the viewing 
window so that all the data points are displayed.  The Scatter plot appears.   
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5) Press F3  Trace.  The trace cursor identifies the data points created by the rows of x and y. 

a) The first point that is identified corresponds to the first row of x and y. 

b) Move the trace cursor with the right and left direction arrows.  The trace cursor identifies 
the points in the order that they are listed in x and y. 

c) Press ESC  to remove the trace but keep the graph. 

 

Section 6.2 Correlation and Regression 
The y-intercept a and the slope b of the regression line and the correlation coefficient r are 
produced by LinReg(a+bx).   

Example 6.2.1 
This continues Example 6.1.1.  Determine the correlation coefficient.  Determine the equation of 
the regression line.  Plot the regression on a scatterplot.  Estimate the selling price for a home that 
has 1700 square feet of living space. 

TI-83/84 
1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into L1 and L2.  

The x variable is often put in L1 and the y variable is often put into L2.  This is for 
convenience.  Any two lists will do.   

 
2) A Scatter plot of the data should be set up.  See Example 6.1.1. 

This is Plot 1. 

trace cursor at 
(1360,278.5) 
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3) For r (and the coefficient of determination r2) to be produced by LinReg(a+bx), the  
Diagnostics display mode must be on.:  

a) Press 2ND [ ]CATALOG .   

b) Move the cursor to DiagnosticOn.  (It may help to press the button whose alpha value is 
D.  The alpha cursor is on by default.  This moves the cursor to the first entry that begins 
with D.)  

 

c) Press ENTER .   

d) DiagnosticOn is in the home screen.  Press ENTER .  The calculator responds with 
Done. 

 
4) Request LinReg(a+bx).  Open the STAT CALC menu:  

a) Press STAT .   

b) Move the cursor to CALC. 

c)  The selection is 8:LinReg(a+bx).  Press ENTER .   

 
5) LinReg(a+bx) is entered in the home screen.  LinReg(a+bx) is followed by three things 

separated by commas: the name of the list containing the x values, the name of the list 
containing the y values, and the name of a function for the regression line. 

a) Enter the name of the list containing the x values after LinReg(a+bx).   

b) Press , , the comma. 

c) Enter the name of the list containing the y values. 

d) Press , , the comma. 
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e) To enter the name of a function for the regression line: 

i) Press VARS . 

ii) Move the cursor to Y-VARS. 

iii) The selection is 1:Function.  Press ENTER .  

iv) The FUNCTION menu lists function names.  Y1 will do.  With cursor on a function 
name, press ENTER . 

 
f) The resulting entry is: 

   

6) Press ENTER .  Results for Example 6.2.1 are below.  Rounded to four decimal places, 
6.0562 0.1962y x= − +  and 0.9241r = . 

 
7) Another result is the regression equation being entered in the Y= editor.  Nothing needs to be 

done in the Y= editor.  To view the regression equation, press Y = .   

 
8) Applying ZoomStat displays both the Scatter plot and the regression line. 

a) Press ZOOM .  Select 9:ZoomStat.  Press ENTER . 

b) Or, press ZOOM  and then just press 9 on the keypad. 
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9) The Scatter plot and regression line appears.   

  
10) The graph above is actually two graphs: the Scatter plot and the regression line.  

a) Press TRACE .  The Scatter plot is the active graph.  Note below that this is P1:L1,L2, 
the scatter plot created in Example 6.1.1.  Also note that the trace cursor identifies the 
first point in the x and y lists.  

 
b) Press the up or the down direction arrow to toggle to the second graph.  The regression 

line is the active graph.  Note below that this is the Y1 function seen in the Y= editor.  
Also note that the trace cursor identifies a point on the line.  Moving the trace cursor with 
the right and left direction arrows identifies the points on the line.  

 
11) To evaluate y a bx= + at a given value of x, the graph of the regression line must be active. 

a) Use the number pad to type in the given value of x.  The number appears at the bottom of 
the graph, automatically preceded by X=.  Below, 1700 is entered. 

 

This is the Y1 function. 

The trace cursor is on 
the regression line at 
(1795, 346.11411). 

This is Plot1 of L1 
and L2. 

trace cursor at 
(1360,278.5) 
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12) Press ENTER .  The trace cursor moves to the point on the line with the given x.  The 
desired point ( ),x y  is identified.  Below, when 1700x = , 327.47557y = .  The estimated 
selling price for a home with 1700 sq. ft. of the living area is $327,500 (rounded). 

 
Note: LinReg(a+bx) also produces a list of residuals.  A residual is the difference between a y 
data value and its corresponding y-coordinate on the line: ( )y a bx− + .  The list of residuals is the 
RESID list in the LIST NAMES menu.  

TI-89 
1) Data Entry: The data needs to be put into two lists.  Below, the data is entered into list1 and 

list2.  The x variable is often put in list1 and the y variable is often put into list2.  This is for 
convenience.  Any two lists will do.   

 
2) A Scatter plot of the data should be set up.  See Example 6.1.1. 

3) Request LinReg(a+bx).   

a) Press F4  Calc.   

b) Move the cursor to 3:Regressions.  Press ENTER . 

c) The cursor is at 1:LinReg(a+bx).  Press ENTER .   

 
4) In the LinReg(a+bx) window: 

a) At x List, type or enter the name of the list containing the x values.  To enter a name, use 
VAR-LINK menu.   
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b) At y List, type or enter the name of the list containing the y values.  To enter a name, use 
VAR-LINK menu. 

c) At Store RegEqn, use the menu to select a name of the function for the regression line.  
y1(x) will do. 

d) For ungrouped data such as Example 6.1.1, Freq should be 1. 

e) Nothing is required for Category List and Include Categories. 

 

5) Press ENTER .  Results for Example 6.2.1 are below, where 6.05621 0.196195y x= − + and 
0.92414r = . 

 
6) Another result is the regression equation being entered in the Y= editor.  Nothing needs to be 

done in the Y= editor.  To view the regression equation, press ♦ [ ]Y = .   

 
7) From Y= editor, apply ZoomData.  

a) Press F2  Zoom.  Select 9:ZoomData.  Press ENTER . 

b) Or, press F2  Zoom and then just press 9 on the keypad. 

8) Alternately, if the ZoomData has adjusted the graph window for the Scatter plot, press 
♦ [ ]Graph  from any location. 

9) The Scatter plot and regression line appears.   
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10) The graph above is actually two graphs: the Scatter plot and the regression line.  

a) Press F3  Trace.  The Scatter plot is the active graph.  Note below that this is P1, the 
scatter plot created in Example 6.1.1.  Also note that the trace cursor identifies the first 
point in the x and y lists. 

 
b) Press the up or the down direction arrow to toggle to the second graph.  The regression 

line is the active graph.  Below, c1 indicates that this is the y1 function seen in the Y= 
editor.  Note that the trace cursor identifies a point on the line.  Moving the trace cursor 
with the right and left direction arrows identifies the points on the line.  

 
11) To evaluate y a bx= + at a given value of x, the graph of the regression line must be active. 

a) Use the number pad to type in the given value of x.  The number is entered at xc.  Below, 
1700 is entered. 

b) Press ENTER .  The trace cursor moves to the point on the line with the given x.  The 
desired point ( ),x y  is identified.  Below, when 1700x = , 327.476y = .  The estimated 
selling price for a home with 1700 sq. ft. of the living area is $327,500 (rounded). 

 

This is Plot 1. 

trace cursor at 
(1360,278.5) 

This is the y1 function. 

The trace cursor is on 
the regression line at 
(1795, 346.114). 
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Note: LinReg(a+bx) also produces a list of residuals in the list editor.  A residual is the 
difference between a y data value and its corresponding y-coordinate on the line: ( )y a bx− + .  
The list of residuals is resid.  
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Chapter 7 Probability and Probability Distributions 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 4, Probability and 
Probability Distributions. 

Counting rules are discussed here.  Constructing probability histograms and computing the 
parameters from discrete probability distributions are also discussed.   

Section 7.1 Useful Counting Rules 
The calculators can compute !, , and .n n

r rn P C  

Example 7.1.1 

Compute 50 5
3 35!, , and .P C  

TI-83/84 
The numbers !, , and n n

r rn P C  are computed in the home screen.  The necessary symbols are in 
the MATH PRB menu. 

 
1) For 5!, enter 5 in the home screen. 

a) Press MATH .  Move the cursor to PRB. 

b) Select 4:!.  Press ENTER .  

c) With 5! in the home screen, press ENTER .  The result is 120. 

 

2) The number 50
3P  is entered as 50 nPr 3.  Enter 50 in the home screen. 

a) Press MATH .  Move the cursor to PRB. 

b) Select 2:nPr.  Press ENTER .  

c) With 50 nPr in the home screen, enter 3. 

d) Press ENTER .  The result is 117600. 
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3) The number 5
3C  is entered as 5 nCr 3.  Enter 5 in the home screen. 

a) Press MATH .  Move the cursor to PRB. 

b) Select 3:nCr.  Press ENTER .  

c) With 5 nCr in the home screen, enter 3. 

d) Press ENTER .  The result is 10. 

 

TI-89 
The numbers !, , and n n

r rn P C  can be computed in the Home screen.  The necessary symbols are 
in the MATH Probability menu. 

 
1) For 5!, enter 5 in the entry line. 

a) Press 2ND [ ]MATH .   

b) Select 7:Probability.  Press ENTER . 

c) The cursor is at 1:!.  Press ENTER .  

d) With 5! in the entry line, press ENTER .  The result is 120. 

 

2) The number 50
3P  is entered as nPr(50,3).   

a) Press 2ND [ ]MATH .   

b) Select 7:Probability.  Press ENTER . 

c) Select 2:nPr(.  Press ENTER .  

d) With nPr( in the entry line, enter: 50, the comma, 3, the right parenthesis. 

e) With nPr(50,3) in the entry line, press ENTER .  The result is 117600. 
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3) The number 5
3C  is entered as nCr(5,3).   

a) Press 2ND [ ]MATH .   

b) Select 7:Probability.  Press ENTER . 

c) Select 3:nCr(.  Press ENTER .  

d) With nCr( in the entry line, enter: 5, the comma, 3, the right parenthesis. 

e) With nCr(5,3) in the entry line, press ENTER .  The result is 10. 

 

Section 7.2 Probability Histograms 
A table for a discrete probability distribution consists of two lists: a list of the possible values of 
the random variable x and a list of the respective probabilities.  

Example 7.2.1 
An electronics store sells a particular model of computer notebook.  There are only four 
notebooks in stock, and the manager wonders what today’s demand for this particular model will 
be.  She learns from the marketing department that the probability distribution for x, the daily 
demand for the laptop, is as shown in the table.  Construct a probability histogram.  

x p(x) 

0 0.10 

1 0.40 

2 0.20 

3 0.15 

4 0.10 

5 0.05 

(This is from Example 4.26 in Introduction to Probability and Statistics, 13th Edition.)   

 The class width should be 1 when the possible values are integers that increase by 1. 

 The lower boundary of the 1st class should be 0.5 below the smallest x value.  That is -0.5 
here. 

 The upper boundary of the last class should be 0.5 above the largest x value.  That is 5.5 here. 

The Histogram is applied to Example 7.2.1.   
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TI-83/84 
1) Data Entry: The table is put into two lists.  Below, it is entered into L1 and L2.  This is for 

convenience.  Any two lists will do. 

  
2) Request a Histogram. 

a) Open the STAT PLOTS menu: Press 2ND [ ]STAT PLOT .   

b) Select Plot1, Plot2, or Plot3.  Press ENTER .   

c) Make or accept the following selections. 

i) The plot should be On. 

ii) At Type, the icon for Histogram should be selected.  It is the right-hand icon in the 
first row.  See the selection below. 

iii) At Xlist, accept or enter the name of the list containing the possible values of x.  The 
default entry is L1.  To select another list, use the keypad or the LIST NAMES 
menu.   

iv) At Freq, enter the name of the list containing the probabilities.  To select another list, 
use the keypad or the LIST NAMES menu.   

 

3) Press WINDOW to set the graph window.  

a) At Xmin, enter the lower boundary of the first class.  Here, that is -.5, which is 0.5 less 
than the minimum value. 

b) At Xmax, enter the upper boundary of the last class.  Here, that is 5.5, which is 0.5 more 
than the maximum value. 

c) At Xscl, enter 1, which is the class width. 

d) At Ymin, enter the negative of the largest probability, divided by 4.  Here, that is -.4/4. 

e) At Ymax, enter the largest probability.  Here, that is .4. 

f) Yscl can be 0. 

Histogram 
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g) Xres is always 1 in this text.   

 

4) Press GRAPH .  Below, the vertical line is the vertical axis. 

  
5) Use the trace cursor to examine the plot.  The possible x values are the midpoints of the 

classes.  The associated probabilities are the heights of the bars, given by n.  

a) Press TRACE .  The trace cursor is at the top of the first bar.  The boundaries and the 
probability of the first class are shown. 

 
b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press CLEAR  to remove the trace but keep the graph. 

TI-89 
1) Data Entry: The frequency table is put into two lists.  Below, the frequency table is entered 

into list1 and list2.  This is for convenience.  Any two lists will do. 

This is Plot1 
applied to lists 
L1 and L2. 

The height of 
the bar is 0.1.  

The midpoint of 
this class is 0. 

trace cursor 
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2) Request a Histogram. 

a) Press F2  Plots.  The cursor is on 1: Plot Setup.   

 

b) Press ENTER . 

c) Select an undefined plot and press F1  Define.    

d) Make or accept the following selections. 

i) At Plot Type, select Histogram in the menu. 

ii) At x, type or enter the name of the list containing the possible values of x.  To enter a 
name, use VAR-LINK menu.   

iii) At Hist. Bucket Width, type in the class/bucket width.  Below, 1 is entered. 

iv) At Use Freq and Categories, select Yes in the menu. 

 
v) At Freq, type or enter the name of the list containing the probabilities.  To enter a 

name, use VAR-LINK menu. 

vi) Nothing is needed at Category and Include Categories. 

3) Press ENTER  to close the Define Plot window and return to the Plot Setup window.  
Below, Plot 1 is defined to be a Histogram (by the icon).  The x variable is list1.  The 
frequency variable f is list2 in the main folder.  The class/bucket width (b) is 1.  
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4) Open the window editor: Press ♦ [ ]WINDOW . 

a) At xmin, enter the lower boundary of the first class.  Here, that is -.5, which is 0.5 less 
than the minimum value. 

b) At xmax, enter the upper boundary of the last class.  Here, that is 5.5, which is 0.5 more 
than the maximum value. 

c) At xscl, enter 1, which is the class width. 

d) At ymin, enter the negative of the largest probability, divided by 4.  Here, that is -.4/4.  
The expression is evaluated when the cursor is moved. 

e) At ymax, enter the largest probability.  Here, that is .4. 

f) yscl can be 0. 

 

5) Show the histogram: Press ♦ [ ]GRAPH . 

  

6) Press F3  Trace.  The possible x values are the midpoints of the classes.  The associated 
probabilities are the heights of the bars, given by n.  

a) The trace cursor is at the top of a bar.  The boundaries and the probability of the class are 
shown. 
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b) Move the trace cursor to the other classes with the right and left direction arrows. 

c) Press ESC  to remove the trace but keep the graph. 

 

Section 7.3 Probability Distributions 
A table for a discrete probability distribution consists of two lists: a list of the possible values of 
the random variable x and a list of the respective probabilities.  

Below are the parameters that are available with 1-Var Stats.  In the formulas, x  represents a 
possible outcome and ( )p x  represents the respective probability.  It is assumed that the 
probabilities fulfill the requirements for a discrete probability distribution.  The definitions of the 
median and the quartiles assume the outcomes of the random variable x are integers that increase 
by 1. 

1-Var Stats 
notation 

TI-89, if 
different 

Description 

x   Population mean or expected value of x, ( ) ( )E x xp xμ = =∑  

Σx   Population mean or expected value of x, ( ) ( )E x xp xμ = =∑  

2Σx   Expected value of x2, ( ) ( )2 2E x x p x=∑  

Sx   Sample standard deviation is not defined with probabilities. 

σx   Population standard deviation, ( ) ( )2x p xσ μ= −∑  

n   Sum of probabilities, ( )p x∑  

minX   Smallest possible value of x 

Q1 Q1X  Lower quartile, 1Q  

Med  MedX  Population median, M 

Q3  Q3X  Upper quartile, 3Q  

maxX   Largest possible value of x 

If ( ) 0.25,0.50,0.75,P x k≤ = then 

1 3, , 0.5Q M Q k= + . 

If ( ) 0.25,0.50,0.75P x k≤ < <  

( )1P x k≤ + , then 

1 3, , 1Q M Q k= + .  

 ( )2Σ x - x  Population variance, ( ) ( )22 x p xσ μ= −∑  

This is Plot 1. 

The height of 
the bar is 0.1.  

The midpoint of 
this class is 0. 

trace cursor 
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Example 7.3.1 
An electronics store sells a particular model of computer notebook.  There are only four 
notebooks in stock, and the manager wonders what today’s demand for this particular model will 
be.  She learns from the marketing department that the probability distribution for x, the daily 
demand for the laptop, is as shown in the table.  Determine 2, , and μ σ σ .  

x p(x) 

0 0.10 

1 0.40 

2 0.20 

3 0.15 

4 0.10 

5 0.05 

(This is from Example 4.26 in Introduction to Probability and Statistics, 13th Edition.)     

TI-83/84 
1) Data Entry: The table is put into two lists.  Below, it is entered into L1 and L2.  This is for 

convenience.  Any two lists will do. 

  
2) Request 1-Var Stats.  Open the STAT CALC menu:  

a) Press STAT .   

b) Move the cursor to CALC. 

c)  The selection is 1:1-Var Stats. Press ENTER .   

 
3) 1-Var Stats is entered in the home screen.  To apply 1-Var Stats to a frequency table: 

a) Enter the name of the list containing the values of x after 1-Var Stats.   

b) Press , , the comma. 
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c) Enter the name of the list containing the probabilities after the comma. 

   

4) Press ENTER .   

 

 

5) Above, 1.9 and 1.337908816μ σ= = .  To compute 2σ  with little or no rounding error, 
use the VARS menu. 

a) Press VARS .   

b) Move the cursor to 5:Statistics.  Press ENTER .  Move the cursor to 4:σx.  Press 
ENTER .   

     
6) The variable σx is defined by the last application of 1-Var Stats.  

7) With σx in the home screen, press 2x  and press ENTER .  Below, 2 1.79σ = . 

 

μ  

σ  
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TI-89 
1) Data Entry: The frequency table is put into two lists.  Below, the frequency table is entered 

into list1 and list2.  This is for convenience.  Any two lists will do. 

 
2) Request 1-Var Stats.   

a) Press F4  Calc.   

b) The cursor is on 1:1-Var Stats.  

c) Press ENTER .   

 
3) In the 1-Var Stats window: 

a) At List, type or enter the name of the list containing the values of x.  To enter a name, use 
VAR-LINK menu.   

b) At Freq, type or enter the name of the list containing the probabilities.  To enter a name, 
use VAR-LINK menu. 

c) Nothing is required for Category List and Include Categories. 

   

4) Press ENTER .  Below, 21.9,  1.33791, and 1.79μ σ σ= = = . 
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μ  

σ  

2σ  
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Chapter 8 Several Useful Discrete Distributions 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 5, Several Useful 
Discrete Distributions. 

The binomial, Poisson, and the hypergeometric probability distributions are discussed here.  The 
binomial and the Poisson are available directly from the calculators.  The hypergeometric is 
available through the use of n

rC . 

Section 8.1 Binomial Probability Distribution 
The binomial experiment consists of n identical trials with probability of success p on each trial.  
Below, 1q p= − .  The probability of k successes in n trials is: 

 ( ) , 0,1, 2, ,n k n k
kP x k C p q k n−= = = …  

This is probability density function (pdf) of the binomial random variable x.   It gives the 
probability of exactly k successes.  In the TI-83 and TI-84, this is binompdf.  In the TI-89 
Stats/List Editor, this is Binomial Pdf. 

The binomial cumulative distribution function (cdf) gives the probability for at most k successes.   

( ) ( )
1 1

k k
n i n i
i

i i
P x k P x i C p q −

= =

≤ = = =∑ ∑  

In the TI-83 and TI-84, this is binomcdf.  In the TI-89 Stats/List Editor, this is Binomial Cdf. 

Example 8.1.1   
Create a probability distribution table and a cumulative probability table for the binomial random 
variable x where 5n = and 0.6p = .  See Table 5.1 above Example 5.5 in Introduction to 
Probability and Statistics, 13th Edition. 

TI-83/84 
1) The calculator computes the probabilities and the cumulative probabilities.  The values for x 

must be entered.  Here, those are 0, 1, 2, 3, 4, and 5.   

  
2) Put the cursor on the header of the list to receive the probabilities ( ) ( )0 , , 5P x P x= =… .   

a) Press 2ND [ ]DISTR .   

b) Select 0:binompdf(.  Press ENTER . 
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c) Enter the value of n after binompdf(.  Here, that is 5. 

d) Press , , the comma. 

e) Enter the value of p.  Here, that is .6. 

f) Press ) , the right parenthesis.  A right parenthesis is assumed if it is omitted. 

g) Press ENTER .  Below, ( ) ( )0 0.01024, 1 0.0768,P x P x= = = = etc.  

    
3) Put the cursor on the header of the list to receive the cumulative probabilities ( )0 ,P x ≤ … , 

( )5P x ≤ .   

a) Press 2ND [ ]DISTR .   

b) Select A:binomcdf(.  Press ENTER . 

    
c) Enter the value of n after binomcdf(.  Here, that is 5. 

d) Press , , the comma. 

e) Enter the value of p.  Here, that is .6. 

f) Press ) , the right parenthesis.  A right parenthesis is assumed if it is omitted. 

g) Press ENTER .  Below, ( ) ( )0 0.01024, 1 0.08704,P x P x≤ = ≤ = etc.  
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4) Above, lists L1 and L2 form a probability distribution table for the binomial random variable 

x where 5n =  and 0.6p = .  Lists L1 and L3 form a cumulative probability table. 

TI-89 
1) The calculator computes the probabilities and the cumulative probabilities.  The values for x 

must be entered.  Here, those are 0, 1, 2, 3, 4, and 5.  For convenience, the values are put in 
list6 below.  Later, the calculator creates Pdf and Cdf columns to the right of list6. 

  
2) Request Binomial Pdf.   

a) Press F5  Distr.   

b) Move the cursor to B:Binomial Pdf. 

 

c) Press ENTER .   

3) Enter n and p in the Binomial Pdf window. 

a) At Num Trials, n below, 5 is entered. 

b) At Prob Success, p below, .6 is entered. 

c) Nothing is entered at X Value.  The result is probabilities for all x values, from 0 to n.  
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d) Press ENTER . 

4) The probabilities appear within braces at Pdf.  Press ENTER  and the list Pdf is created in 
the list editor.  The list pdf is stored in the STATVARS folder.  Below, ( )0 0.01024P x = = , 

( )1 0.0768P x = = , etc. 

     
5) Request Binomial Cdf.   

a) Press F5  Distr.   

b) Move the cursor to C:Binomial Cdf. 

 

c) Press ENTER .   

6) Enter n and p in the Binomial Cdf window. 

a) At Num Trials, n below, 5 is entered. 

b) At Prob Success, p below, .6 is entered. 

c) Nothing is entered at Lower Value and Upper Value.  The result is cumulative 
probabilities for all x values, from 0 to n.  
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d) Press ENTER . 

7) The cumulative probabilities appear within braces at Cdf.  Press ENTER  and the list Cdf is 
created in the list editor.  The list cdf is stored in the STATVARS folder.  Below, 
( ) ( )0 0.01024, 1 0.08704,P x P x≤ = ≤ = etc. 

     
8) Above, lists list6 and Pdf form a probability distribution table for the binomial random 

variable x where 5n =  and 0.6p = .  Lists list6 and Cdf form a cumulative probability table. 

Example 8.1.2 
Determine the following probabilities for the binomial random variable x.  The first two are from 
Example 5.4 in Introduction to Probability and Statistics, 13th Edition.  The third through fifth are 
from Example 5.5. 

1) ( )2P x =  with 4 and 0.8n p= =  

2) ( )1P x ≥  with 4 and 0.8n p= =  

3) ( )3P x =  with 5 and 0.6n p= =  

4) ( )3P x ≤  with 5 and 0.6n p= =  

5) ( )3P x ≥  with 5 and 0.6n p= =  

6) ( )3 5P x≤ ≤  with 25 and 0.1n p= =  

TI-83/84 
The probabilities are computed in the home screen.  The functions binompdf( and binomcdf( are 
at 0 and A in the DISTR menu. 
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For given n, p, and values:  

 ( )P x k= = binompdf(n,p,k) 

 ( )P x k≤ = binomcdf(n,p,k) 

 ( )P x k≥ = 1-binomcdf(n,p,k-1) 

 ( )P a x b≤ ≤ = binomcdf(n,p,b)- binomcdf(n,p,a-1) 

To use binompdf( and binomcdf(: 

1) Press 2ND [ ]DISTR .   

2) Select 0:binompdf( or A:binomcdf(.   

3) Press ENTER . 

4) In the home screen, enter n, p, and the appropriate value separated by commas.  Press ) , the 
right parenthesis. 

5) When the complete expression is ready, press ENTER . 

Answers to Example 8.1.2: 
1) ( )2 0.1536P x = =  

 
2) ( )1 0.9984P x ≥ =  

 
3) ( )3 0.3456P x = =  

 
4) ( )3 0.66304P x ≤ =  
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5) ( )3 0.68256P x ≥ =  

 
6) ( )3 5 0.4295060052P x≤ ≤ =  

 

TI-89 
The functions Binomial Pdf and Binomial Cdf are at B and C in the Distr menu. 

 
 For ( )P x k= , use Binomial Pdf. 

 For ( )P x k≤ , ( )P x k≥ , and ( )P a x b≤ ≤ , use Binomial Cdf. 

To use Binomial Pdf and Binomial Cdf: 

1) Press F5  Distr.   

2) Move the cursor to B:Binomial Pdf or C:Binomial Cdf. 

3) Press ENTER .   

4) In the window, enter n, p, and the appropriate value or values. 

5) Press ENTER . 

Answers to Example 8.1.2: 
1) ( )2 0.1536P x = =  
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2) ( )1 0.9984P x ≥ =  

    
3) ( )3 0.3456P x = =  

    
4) ( )3 0.66304P x ≤ =  

   
5) ( )3 0.68256P x ≥ =  

    
6) ( )3 5 0.429506P x≤ ≤ =  
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Section 8.2 Poisson Probability Distribution 
Let μ  be the average number of times that an event occurs in a certain period of time or space.  
The probability of k occurrences of this event is: 

 ( ) , 0,1, 2, 3,
!

keP x k k
k

μμ −

= = = …  

This is probability density function (pdf) of the Poisson random variable x.    It gives the 
probability of exactly k successes.  In the TI-83 and TI-84, this is poissonpdf.  In the TI-89 
Stats/List Editor, this is Poisson Pdf. 

The binomial cumulative distribution function (cdf) gives the probability for at most k successes.   

( ) ( )
1 0 !

ik k

i i

eP x k P x i
i

μμ −

= =

≤ = = =∑ ∑  

In the TI-83 and TI-84, this is poissoncdf.  In the TI-89 Stats/List Editor, this is Poisson Cdf. 

Example 8.2.1 
Determine the following probabilities for the Poisson random variable x.  The first three are from 
Example 5.8 in Introduction to Probability and Statistics, 13th Edition. 

1) ( )0P x =  with 2μ =  

2) ( )3P x =  with 4μ =  

3) ( )3P x ≤  with 4μ =  

4) ( )4P x ≥  with 2.5μ =  

5) ( )2 5P x≤ ≤  with 2.5μ =  

TI-83/84 
The probabilities are computed in the home screen.  The functions poissonpdf( and poissoncdf( 
are at B and C in the DISTR menu. 
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For given µ and values:  

 ( )P x k= = poissonpdf(µ,k) 

 ( )P x k≤ = poissoncdf(µ,k) 

 ( )P x k≥ = 1-poissoncdf(µ,k-1) 

 ( )P a x b≤ ≤ = poissoncdf(µ,b)- poissoncdf(µ,a-1) 

To use poissonpdf( and poissoncdf(: 

1) Press 2ND [ ]DISTR .   

2) Select B:poissonpdf( or C: poissoncdf(..   

3) Press ENTER . 

4) In the home screen, enter µ and the appropriate value separated by a comma.  Press ) , the 
right parenthesis. 

5) When the complete expression is ready, press ENTER . 

Answers to Example 8.2.1: 
1) ( )0 0.1353352832P x = =  

 
2) ( )3 0.1953668148P x = =  

 
3) ( )3 0.4334701204P x ≤ =  

 
4) ( )4 0.2424238667P x ≥ =  

 

5) ( )2 5 0.6706814666P x≤ ≤ =  
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TI-89 
The functions Poisson Pdf and Poisson Cdf are at D and E in the Distr menu. 

 
 For ( )P x k= , use Poisson Pdf. 

 For ( )P x k≤  and ( )P a x b≤ ≤ , use Poisson Cdf. 

 For ( )P x k≥ : 

 Compute ( )1P x k≤ −  with Poisson Cdf.   

 Calculate ( )1 1P x k− ≤ −  with the cdf value in the STATVARS folder of the VAR-LINK 
menu.  Below, the expression 1-statvars\cdf is in the entry line of the Home screen. 

 
To use Poisson Pdf and Poisson Cdf: 

1) Press F5  Distr.   

2) Move the cursor to D: Poisson Pdf or E: Poisson Cdf. 

3) Press ENTER .   

4) In the window, enter µ at λ and the appropriate value or values.  The TI-89 uses the symbol λ 
(lambda) instead of µ (mu) for the average number of occurrences.   

5) Press ENTER . 

Answers to Example 8.2.1: 
1) ( )0 0.135335P x = =  
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2) ( )3 0.195367P x = =  

    

3) ( )3 0.43347P x ≤ =  

    

4) ( )4 0.242424P x ≥ =  

 

5) ( )2 5 0.670681P x≤ ≤ =  
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Section 8.3 Hypergeometric Probability Distribution 
A population contains N elements where M are successes and N M−  are failures.  The 
probability of exactly k successes in a sample of size n is: 

( ) ( ), 0,1, 2, ,min ,
M N M
k n k

N
n

C CP x k k k M
C

−
−= = = …  

This is probability density function (pdf) of the hypergeometric random variable x.  It is not a 
calculator function but the function for n

rC  is.  See Section 7.1.  

Example 8.3.1 
Determine the following probabilities for the hypergeometric random variable x.  These are from 
Example 5.12 in Introduction to Probability and Statistics, 13th Edition. 

1) ( )0P x =  with 20, 4, 5N M n= = =  

2) ( )1P x ≤  with 20, 4, 5N M n= = =  

TI-83/84 
The function for n

rC  is in the MATH PRB menu at 3:nCr. 

For given N, M, n, and k:  

( )P x k= = (M nCr k)(N-M nCr n-k)/(N nCr n) 

1) ( )0 0.2817337461P x = =  

 

2) ( )1 0.7512899897P x ≤ =  
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TI-89 
The probabilities can be computed in the Home screen.  The function for n

rC  is in the MATH 
Probability menu at 3:nCr(. 

For given N, M, n, and k:  

( )P x k= = nCr(M,k)nCr(N-M,n-k)/nCr(N,n) 

1) ( )0 0.281734P x = =  

 

2) ( )1 0.75129P x ≤ =  
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Chapter 9 The Normal Probability Distribution 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 6, The Normal 
Probability Distribution. 

Section 9.1 Normal Probability Density Function 
The following is the probability density function (pdf) for the standard normal probability 
distribution ( 0, 1μ σ= = ): 

 ( ) 2 21
2

zf z e
π

−=  

The probability density function for any normal probability distribution is: 

 ( ) ( ) ( )2 221
2

xf x e μ σ

σ π
− −

=  

In the TI-83 and TI-84, the normal pdf is normalpdf.  In the TI-89 Stats/List Editor, it is Normal 
Pdf. 

Example 9.1.1 
1) For the standardized normal distribution, determine ( )0.7f .  

2) For the normal distribution with 10 and 2μ σ= = , determine ( )11.8f .  

TI-83/84 
The values are computed in the home screen.  The function normalpdf( is at 1 in the DISTR 
menu. 

 
 For the standardized normal distribution, ( )f z  is given by normalpdf(z).  

 For a normal distribution with mean μ  and standard deviation σ , ( )f x  is given by 
normalpdf(x,  μ σ, ). 

To use normalpdf(: 

1) Press 2ND [ ]DISTR .   

2) Select 1:normalpdf(.   

3) Press ENTER . 
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4) In the home screen, enter z; or, enter x, , and μ σ  separated by commas.  Press ) , the right 
parenthesis.  A right parenthesis is assumed if it is omitted. 

5) Press ENTER . 

Answers to Example 9.1.1: 
1) For the standardized normal distribution, ( )0.7 0.3122539334f = .  

 
2) For the normal distribution with 10 and 2μ σ= = , ( )11.8 0.1330426249f = .  

 

TI-89 
The function Normal Pdf is at 3 in the Distr menu. 

 
To use Normal Pdf: 

1) Press F5  Distr.   

2) Move the cursor to 3:Normal Pdf. 

3) Press ENTER .   

4) In the Normal Pdf window, enter x, , and μ σ  in the appropriate boxes. 

5) Press ENTER . 

Answers to Example 9.1.1: 
1) For the standardized normal distribution, ( )0.7 0.312254f = . 
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2) For the normal distribution with 10 and 2μ σ= = , ( )11.8 0.133043f = . 

    

Section 9.2 Computing Probabilities 
In the TI-83 and TI-84, the normal probabilities are computed with normalcdf.  In the TI-89 
Stats/List Editor, Normal Cdf is used. 

The calculators require both a lower value and an upper value when computing the probability 
that an outcome will occur within an interval.  That is, ( )30P x ≥  needs to be seen as 

( )30P x≤ < ∞ .   

This is not a problem for the TI-89 because it has the infinity symbol (∞ ).  The TI-83 and TI-84 
do not.  There, infinity is replaced by a very large number: 9910 .   

The probability statements become the following. 

 TI-83/84 TI-89 

 Lower Value Upper Value Lower Value Upper Value 

( )P a x b≤ <  a b a  b  

( )P x b≤  9910−  b −∞   b  

( )P x a≥  a 9910  a ∞  

To input the value 9910  on the TI-83/84: Enter 1 on the key pad.  Press 2ND [ ]EE .  Enter 99.  

Pressing 2ND [ ]EE  results in a single E on the home screen: 

 

To input the value 9910−  on the TI-83/84: Press ( )- .  Enter 1 on the key pad.  Press 2ND  

[ ]EE .  Enter 99.   
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Example 9.2.1 
The first two are Examples 6.5 and 6.4 in Introduction to Probability and Statistics, 13th Edition.  
The third is Example 6.8 in Introduction to Probability and Statistics, 13th Edition. 

1) For the standardized normal distribution, determine ( )0.5 1.0P z− ≤ ≤ .  

2) For the standardized normal distribution, determine ( )0.5P z ≥ − . 

3) For the normal distribution with 10 and 2μ σ= = , determine ( )11 13.6P x≤ ≤ . 

4) For the normal distribution with 10 and 2μ σ= = , determine ( )8.5P x ≤ . 

5) For the normal distribution with 10 and 2μ σ= = , determine ( )19P x ≥ . 

TI-83/84 
The values are computed in the home screen.  The function normalcdf( is at 2 in the DISTR 
menu. 

 
 For the standardized normal distribution, probabilities are given by normalcdf(lower value, 

upper value).  

 For a normal distribution with mean μ  and standard deviation σ , probabilities are given by 
normalcdf(lower value, upper value, μ ,σ ). 

To use normalcdf(: 

1) Press 2ND [ ]DISTR .   

2) Select 2:normalcdf(.   

3) Press ENTER . 

4) In the home screen, enter the lower value and the upper value separated by commas.  If this is 
not the standardized normal distribution, enter and μ σ .  All numbers must be separated by 
commas.  Press ) , the right parenthesis.  A right parenthesis is assumed if it is omitted. 

5) Press ENTER . 

Answers to Example 9.2.1: 
1) For the standardized normal distribution, ( )0.5 1.0 0.5328072082P z− ≤ ≤ = .  
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2) For the standardized normal distribution, ( )0.5 0.6914624678P z ≥ − = . 

 

6) For the normal distribution with 10 and 2μ σ= = , ( )11 13.6 0.2726072667P x≤ ≤ = . 

 

7) For the normal distribution with 10 and 2μ σ= = , ( )8.5 0.2266272794P x ≤ = . 

 
8) For the normal distribution with 10 and 2μ σ= = , ( )19 0.00000340080306P x ≥ = . 

 

TI-89 
The function Normal Cdf is at 4 in the Distr menu. 

 
To use Normal Cdf: 

1) Press F5  Distr.   

2) Move the cursor to 4:Normal Cdf. 

3) Press ENTER .   

4) In the Normal Cdf window, enter the lower value, the upper value, , and μ σ  in the 
appropriate boxes. 

5) Press ENTER . 
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Answers to Example 9.2.1:  
1) For the standardized normal distribution, ( )0.5 1.0 0.532807P z− ≤ ≤ = .  

    
2) For the standardized normal distribution, ( )0.5 0.691462P z ≥ − = . 

    

3) For the normal distribution with 10 and 2μ σ= = , ( )11 13.6 0.272607P x≤ ≤ = . 

    
4) For the normal distribution with 10 and 2μ σ= = , ( )8.5 0.226627P x ≤ = . 

    

5) For the normal distribution with 10 and 2μ σ= = , ( )19 0.000003P x ≥ = . 
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Section 9.3 Illustrating Probabilities 
The TI-83/84’s ShadeNorm and the TI-89’s Shade Normal produce graphs that show the 
density function and the shaded area corresponding to the probability.  The graphs also include 
the probability and the lower and upper values.  

When applying ShadeNorm with the TI-83/84, the graphing window should be set.  This can be 
done automatically with the TI-89. 

To set the graphing window for ShadeNorm on the TI-83/84:  

1) Press WINDOW .   

2) Enter the following expressions.  The mean μ  and standard deviation σ  are values given in 
an exercise.  When the cursor is moved, the calculator evaluates the expression.   

Xmin= 4μ σ− ∗  

Xmax= 4μ σ+ ∗  

Xscl= σ  

Ymin= -.1/σ  

Ymax= .4 /σ  

Yscl= 0 

Xres= 1 

Below is a TI-83/84 ShadeNorm graph illustrating ( )90 110P x≤ ≤  for the normal probability 
distribution where 100 and 10μ σ= = .  Here, ( )90 110 0.682689P x≤ ≤ = . 

 

The normal probability density function is at its highest when x μ= .  The height is ( )f μ =  
1
2σ π

, which is just slightly less that 0.4 σ . 

Xres involves the pixel resolution.  It is always equal to 1 for the applications discussed in this 
text.  

Below, the TI-83/84’s ShadeNorm and the TI-89’s Shade Normal are applied to Example 
9.2.1.  

Xmax 

Ymax 

Xmin 
Ymin 

Xscl is the distance 
between the tick 
marks on the x-axis. 
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TI-83/84 
The values are computed in the home screen.  The function ShadeNorm( is at 1 in the DRAW 
menu. 

 
 For the standardized normal distribution, probabilities are given by ShadeNorm(lower 

value, upper value).  

 For a normal distribution with mean μ  and standard deviation σ , probabilities are given by 
ShadeNorm(lower value, upper value, μ ,σ ). 

Preliminary considerations:  

1) The calculator should not be producing or attempting to produce other graphs. 

a) The Y= Editor should be cleared of all functions. 

b) All the STAT PLOTS should be off. 

2) The graphing window needs to be set up.  This window needs to be changed whenever 
 or μ σ  change. 

3) ShadeNorm graphs need to be manually cleared. 

a) From the home screen: 

i) Press 2ND [ ]DRAW .   

ii) Select 1:ClrDraw.  Press ENTER . 

iii) In the home screen, press ENTER .  The calculator responds with Done.   

b) From the graphing windon: 

i) Press 2ND [ ]DRAW .   

ii) Select 1:ClrDraw.  Press ENTER . 

iii) Everything but the x-axis and y-axis (if showing) is cleared. 

To use ShadeNorm(: 

1) Press 2ND [ ]DISTR .   

2) Move the cursor to DRAW. 

3) Select 1: ShadeNorm(.   

4) Press ENTER . 
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5) In the home screen, enter the lower value and the upper value separated by commas.  If this is 
not the standardized normal distribution, enter and μ σ .  All numbers must be separated by 
commas.  Press ) , the right parenthesis.  A right parenthesis is assumed if it is omitted. 

6) Press ENTER . 

Answers to Example 9.2.1: 
For the next 2 problems, 0 and 1μ σ= = .  The graphing window setup is below.   

 
1) ( )0.5 1.0 0.532807P z− ≤ ≤ =  

    
After the first ShadeNorm problem, bring down the last ShadeNorm entry by pressing 
2ND [ ]ENTRY .  Then edit the current entry. 

2) ( )0.5 0.691462P z ≥ − =  

    
3) For each of the next 3 examples, 10 and 2μ σ= = .  The graphing window setup is: 
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a) ( )11 13.6 0.272607P x≤ ≤ =  

    
b) ( )8.5 0.226627P x ≤ =  

    
c) ( )19 0.0000034P x ≥ =  

    

TI-89 Statistics with List Editor App  
The function Shade Normal is at 1 in the Distr Shade menu. 

 



 100

The calculator should not be producing or attempting to produce other graphs.  The plots in the 
Plot Setup window and the functions in the Y= editor should not be checked. 

3) Press F2  Plots.   

4) Move the cursor to 3: PlotsOff.  Press ENTER .  This 
clears the plot checks in the Plot Setup window. 

5) Press F2  Plots.   

6) Move the cursor to 4: FnOff.  Press ENTER .  This 
clears the function checks in the Y= editor. 

To use Shade Normal: 

1) Press F5  Distr.   

2) The cursor is at 1:Shade.  Press the right cursor key. 

3) The cursor is at 1:Shade Normal. 

4) Press ENTER .   

5) In the Shade Normal window, enter the lower value, the upper value, , and μ σ  in the 
appropriate boxes. 

6) The Auto-scale selection should be YES. 

7) Press ENTER . 

Answers to Example 9.2.1:  
1) For the standardized normal distribution, ( )0.5 1.0 0.532807P z− ≤ ≤ = .  

    
2) For the standardized normal distribution, ( )0.5 0.691462P z ≥ − = . 

    

3) For the normal distribution with 10 and 2μ σ= = , ( )11 13.6 0.272607P x≤ ≤ = . 



 101

    

4) For the normal distribution with 10 and 2μ σ= = , ( )8.5 0.226627P x ≤ = . 

    

5) For the normal distribution with 10 and 2μ σ= = , ( )19 0.000003P x ≥ = . 

    

Section 9.4 Percentiles 
A percentile kp  is the number on the x-axis that separates the bottom %k  of the probability 
distribution area from the top ( )100 %k− .  In terms of a probability, a percentile is: 

( )
100k

kP x p≤ =  and ( ) 1
100k

kP x p≥ = −  

Division by 100 simply changes the percent to a decimal. 

It is important to remember that the k percentage always refers to the bottom or lower area. 

In the TI-83 and TI-84, a normal distribution percentile is computed with invNorm.  In the TI-89 
Stats/List Editor, it is computed with Inverse Normal. 

Below, 70p = 11.0488 for the normal distribution with 10 and 2μ σ= = .  It is the number on the 
x-axis that separates the bottom 70% of the probability distribution area from the top 30%. 
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Example 9.4.1 
1) For the standardized normal distribution, determine 70p .  

2) For the normal distribution with 10 and 2μ σ= = , determine 70p . 

3) For the normal distribution with 10 and 2μ σ= = , determine the value that separates the top 
5% of values from the bottom 95%. 

TI-83/84 
The values are computed in the home screen.  The function invNorm( is at 3 in the DISTR menu. 

 
 For the standardized normal distribution, kp  is given by invNorm( 100k ).  

 For a normal distribution with mean μ  and standard deviation σ , kp  is given by 
invNorm( 100k ,  μ σ, ). 

To use invNorm(: 

1) Press 2ND [ ]DISTR .   

2) Select 3: invNorm(.   

3) Press ENTER . 

4) In the home screen, enter %k  as a decimal ( 100k ).  If this is not the standardized normal 
distribution, enter  and μ σ .  All numbers must be separated by commas.  Press ) , the right 
parenthesis.  A right parenthesis is assumed if it is omitted. 

5) Press ENTER . 

 ( )11.04880102 0.70P x ≤ =  

70 11.04880102p =  
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Answers to Example 9.4.1: 
1) For the standardized normal distribution, 70 0.5244005101p = .  

 
2) For the normal distribution with 10 and 2μ σ= = , 70 11.04880102p = . 

 
3) For the normal distribution with 10 and 2μ σ= = , the value that separates the top 5% of 

values from the bottom 95% is 95 13.28970725p = . 

 

TI-89 
The function Inverse Normal is at 1 in the Distr Inverse menu. 

 
To use Inverse Normal: 

1) Press F5  Distr.   

2) Move the cursor to 2:Inverse.  Press the right cursor key. 

3) The cursor is at 1:Inverse Normal. 

4) Press ENTER .   

5) In the Inverse Normal window, enter %k  as a decimal ( 100k ) at Area.  Enter  and μ σ  in 
the appropriate boxes. 

6) Press ENTER . 

Answers to Example 9.4.1:  
1) For the standardized normal distribution, 70 0.524401p = .  
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2) For the normal distribution with  10 and 2μ σ= = , 70 11.0488p = . 

    
3) For the normal distribution with 10 and 2μ σ= = , the value that separates the top 5% of 

values from the bottom 95% is 95 13.2897p = . 
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Chapter 10 Sampling Distributions 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 7, Sampling 
Distributions. 

Section 10.1 Random Numbers 
Both of the calculators produce random numbers from the following two discrete and two 
continuous distributions.  Here, k is a positive integer 

 Discrete Uniform Distribution: random integers from a to b.  Each integer value is equally 
likely with a probability of ( )1 1b a− + .  The commands are the same in the TI-83/84 and the 
TI-89.     

 randInt(a,b) for a single random integer 

 randInt(a,b,k) for a list of k random integers 

 See Example 10.1.1 in the TI-83/84 section or Example 10.1.5 in the TI-89 section. 

 Binomial Distribution: random number of successes in n trials where the probability of 
success is p.  The commands are the same in the TI-83/84 and the TI-89.   

 randBin(n,p) for a single random number of successes 

 randBin(n,p,k) for a list of the success counts in k experiments, where each experiment 
has n trials with a probability of success p.  

 See Example 10.1.2 in the TI-83/84 section or Example 10.1.6 in the TI-89 section. 

 Continuous Uniform Distribution: random value from the interval ( )0,1 .  The command is 
rand in the TI-83/84 and rand83 in the TI-89. 

 rand or rand83() for a single random value 

 rand(k) or rand83(k) for a list of k random values 

 See Example 10.1.3 in the TI-83/84 section or Example 10.1.7 in the TI-89 section. 

 Normal Distribution: random value from a normally distributed population with mean µ and 
standard deviation σ.  The command is randNorm in the TI-83/84 and .randNorm in the TI-
89. 

 randNorm(µ,σ) or .randNorm(µ,σ) for a single random value 

 randNorm(µ,σ,k) or .randNorm(µ,σ,k) for a list of k random values 

 See Example 10.1.4 in the TI-83/84 section or Example 10.1.8 in the TI-89 section. 

The calculators generate the same sequence for a given random number seed.  This seed is set to 
0 in the factory.  It can be reset to 0 or any number.  It is not necessary to always reset the random 
number seed.  But if everyone in a class is to have the same results, then everyone should set the 
random number seed to the same value.  If everyone is to have different results, then everyone 
needs to set the random number seed to different values.  Setting random number seeds is 
discussed at the beginning of each of the next two sections. 
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TI-83/84 
To set the random number seed: 

1) Enter the value to be the random number seed. 

2) Press STOå .  This inserts the “store in” arrow, → . 

3) rand is 1 in the MATH PRB menu: Press MATH .  Move the cursor to PRB.  Item 1:rand 
is selected.  Press ENTER  to insert rand.   

 

4) With value →  rand in the home screen, press ENTER .  The calculator responds with the 
number stored in rand. 

Below, 15 is stored into rand.  The random number seed is now 15. 

 
The item rand plays two roles.  It sets the value of the random number seed and, in Example 
10.1.3, it produces random numbers. 

The four random number items are seen in the MATH PRB menu above: 1:rand, 5:randInt(, 
6:randNorm(, and 7:randBin(. 

The random number seed has been set to 15 preceding each of the following examples. 

Example 10.1.1 
This example illustrates generating random integers with randInt, which is 5 in the MATH PRB 
menu:  

1) Press MATH .   

2) Move the cursor to PRB.  Select 5:randInt.   

3) Press ENTER  to insert randInt in the home screen.   

4) Enter the lower value a, the upper value b, and, if a list is being requested, the number of 
values to be produced k.  All numbers must be separated by commas.  Press ) .  A right 
parenthesis is assumed if it is omitted. 

5) Press ENTER  to produce the number or list. 

1) Generate a random integer between 1 and 10.  Generate 2 more random integers by pressing 
ENTER  twice. 
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2) Generate a list of 5 random integers between 1 and 10.   

 
3) Generate another list of 5 random integers between 1 and 10.  Store the results in L1.  

(Without first entering something to be stored, pressing STOå  inserts Ans→ .  The 
variable Ans represents that last answer.)   

 

Example 10.1.2 
This example illustrates generating random results of a binomial experiment with randBin, which 
is 7 in the MATH PRB menu:  

1) Press MATH .   

2) Move the cursor to PRB.  Select 7:randInt.   

3) Press ENTER  to insert randBin in the home screen.   

4) Enter the number of trials n, the probability of success p, and, if a list is being requested, the 
number of experiments k.  All numbers must be separated by commas.  Press ) .  A right 
parenthesis is assumed if it is omitted. 

5) Press ENTER  to produce the number or list. 

1) Generate a random number of successes for a binomial experiment where there are 12 trials 
and the probability of success in each trial is 0.40.  Generate 2 more random numbers by 
pressing ENTER  twice. 

 
2) Generate a list of 5 random results of a binomial experiment where each experiment has 12 

trials and the probability of success in each trial is 0.40.   
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3) Generate another list of 5 random results of a binomial experiment where there are 12 trials 
and the probability of success in each trial is 0.40.   Store the results in L1.   

 

Example 10.1.3 

This example illustrates generating random values from the interval ( )0,1  with rand, which is 1 
in the MATH PRB menu:  

1) Press MATH .   

2) Move the cursor to PRB.  The item 1:rand is selected.   

3) Press ENTER  to insert rand in the home screen.   

4) If a list is being requested, press ( .  Enter the number of values to be produced k.  Press 

) .  A right parenthesis is assumed if it is omitted. 

5) Press ENTER  to produce the number or list. 

1) Generate a random value from the interval ( )0,1 .  Generate 2 more random numbers by 

pressing ENTER  twice. 

 

2) Generate a list of 5 random values from the interval ( )0,1 .   

 
3) Generate another list of 5 random values from the interval ( )0,1 .   Store the results in L1.   

 

Example 10.1.4 
This example illustrates generating random values from a normally distributed population with 
randNorm, which is 6 in the MATH PRB menu:  

1) Press MATH .   

2) Move the cursor to PRB.  Select 6:randNorm.   
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3) Press ENTER  to insert randNorm in the home screen.   

4) Enter the mean µ, the standard deviation σ, and, if a list is being requested, the number of 
values to be produced k.  All numbers must be separated by commas.  Press ) .   

5) Press ENTER  to produce the number or list. 

1) Generate a random value from a normally distributed population with mean 100 and standard 
deviation 16.  Generate 2 more random numbers by pressing ENTER  twice. 

 
2) Generate a list of 5 random values from a normally distributed population with mean 100 and 

standard deviation 16.   

 
3) Generate another list of 5 random values from a normally distributed population with mean 

100 and standard deviation 16.  Store the results in L1.   

 

TI-89 
To set the random number seed: 

1) Press F4  Calc.   

2) Move the cursor to 4:Probability.  Press the right cursor key. 

3) Move the cursor to A:RandSeed.  Press ENTER .   

 
4) In the RandSeed window, enter a value at Integer Seed.   
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5) Press ENTER . 

Above, the random number seed is now 15. 

The random number seed has been set to 15 preceding each of the following examples. 

In the TI-89 Stats/List Editor: 

 A single random number is entered into a row of a list.  When generating a single random 
number, the cursor should be at a row. 

 Multiple random numbers are entered into a list.  When generating multiple random numbers, 
the cursor should be at a list header.   

Example 10.1.5 
This example illustrates generating random integers with randInt, which is at 5 in the Calc 
Probability menu.  

1) Press F4  Calc.   

2) Move the cursor to 4:Probability.  Press the right cursor key. 

3) Move the cursor to 5:randInt(.  Press ENTER . 

4)  Enter the lower value a, the upper value b, and, if a list is being requested, the number of 
values to be produced k.  All numbers must be separated by commas.  Press ) .   

5) Press ENTER  to produce the number or list. 

1) Generate a random integer between 1 and 10.   

    
2) Generate a list of 5 random integers between 1 and 10 in list2.   

    



 111

Example 10.1.6 
This example illustrates generating random results of a binomial experiment with randBin, which 
is at 7 in the Calc Probability menu.  

1) Press F4  Calc.   

2) Move the cursor to 4:Probability.  Press the right cursor key. 

3) Move the cursor to 7:randBin(.  Press ENTER . 

4)  Enter the number of trials n, the probability of success p, and, if a list is being requested, the 
number of experiments k.  All numbers must be separated by commas.  Press ) .   

5) Press ENTER  to produce the number or list. 

1) Generate a random number of successes for a binomial experiment where there are 12 trials 
and the probability of success in each trial is 0.40.   

    
2) Generate a list of 5 random results of a binomial experiment where there are 12 trials and the 

probability of success in each trial is 0.40.   Store the results in list2.   

    

Example 10.1.7 

This example illustrates generating random values from the interval ( )0,1  with rand83, which is 
1 in the Calc Probability menu.  

1) Press F4  Calc.   

2) Move the cursor to 4:Probability.  Press the right cursor key. 

3) The cursor is at 1:rand83(.  Press ENTER . 

4)  If a single value is being requested, press ) .  If a list is being requested, enter the number 

of values to be produced k and then press ) . 

5) Press ENTER  to produce the number or list. 
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1) Generate a random value from the interval ( )0,1 .   

    

2) Generate a list of 5 random values from the interval ( )0,1  into list2.   

    

Example 10.1.8 
This example illustrates generating random values from a normally distributed population with 
.randNorm, which is at 6 in the Calc Probability menu.  

1) Press F4  Calc.   

2) Move the cursor to 4:Probability.  Press the right cursor key. 

3) Move the cursor to 6:.randNorm(.  Press ENTER . 

4)  Enter the mean µ, the standard deviation σ, and, if a list is being requested, the number of 
values to be produced k.  All numbers must be separated by commas.  Press ) . 

5) Press ENTER  to produce the number or list. 

1) Generate a random value from a normally distributed population with mean 100 and standard 
deviation 16.   

    
2) Generate another list of 5 random values from a normally distributed population with mean 

100 and standard deviation 16.  Store the results in list2.   
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Section 10.2 Sampling Distributions 
The sampling distributions of the sample mean x  and the sample proportion p̂  may be exactly 
or approximately normally distributed.     

Example 10.2.1 
The duration of Alzheimer’s disease from the onset of symptoms until death ranges from 3 to 20 
years; the average is 8 years with a standard deviation of 4 years.  The administrator of a large 
medical center randomly selects the medical records of 30 deceased Alzheimer’s patients from 
the medical center’s database and records the average duration.  Find the approximate 
probabilities for the following events.  (This is Example 7.4 in Introduction to Probability and 
Statistics, 13th Edition.) 

1) The average duration is less than 7 years. 

2) The average duration is exceeds 7 years. 

3) The average duration is lies within 1 year of the population mean 8μ = . 

Example 10.2.2 
In a survey, 500 mothers and fathers were asked about the importance of sports for boys and girls.  
Of the parents interviewed, 60% agreed that the genders are equal and should have equal 
opportunities to participate in sports.  Suppose that the proportion p of parents in the population is 
actually equal to 0.55.  What is the probability of observing a sample proportion as large as or 
larger than the observed value ˆ 0.60p = ?  (This is Example 7.6 in Introduction to Probability and 
Statistics, 13th Edition.)  

TI-83/84 
The function normalcdf( is used here.  ShadeNorm could also be used. 

Answers to Example 10.2.1 
1) ( )7 0.0855P x < =  

 
2) ( )7 0.9145P x > =  
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3) ( )7 9 0.8291P x< < =  

 

Answer to Example 10.2.2. 

( )ˆ 0.60 0.0123P p ≥ =  

 

TI-89 
The function Normal Cdf is used here.  Shade Normal could also be used. 

Answers to Example 10.2.1 
1) ( )7 0.0855P x < =  

    

2) ( )7 0.9145P x > =  

    
3) ( )7 9 0.8291P x< < =  

    

Answer to Example 10.2.2. 
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( )ˆ 0.60 0.0123P p ≥ =  
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Chapter 11 Large-Sample Estimation 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 8, Large Sample 
Estimation. 

Section 11.1 Large-Sample Confidence Interval for a 
Population Mean 
When the sample comes from a normally distributed population and the population standard 
deviation σ  is known, a ( )1 100%α−  confidence interval for a population mean μ  is: 

2x z
nα
σ

±  

The symbol 2zα  is the z-value corresponding to an area 2α  in the upper tail of the standard 
normal z distribution.  In terms of the TI-83/84, 2zα = invNorm(1 2α− ).  In terms of the 
Inverse Normal window in the TI-89, Area is 1 2α− , µ is 0, and σ is 1.  

If  σ  is unknown, it can be approximated by the sample standard deviation s when the sample 
size is large ( 30n ≥ ) and the approximate confidence interval is:  

2
sx z
nα±  

This is the ZInterval in the TI-83/84 and TI-89. 

Example 11.1.1 
A scientist interested in monitoring chemical contaminants in food, and thereby the accumulation 
of contaminants in human diets, selected a random sample of 50n = adults males.  It was found 
that the average daily intake of dairy products was 756x =  grams per day with a standard 
deviation of 35s =  grams per day.  Use this sample information to construct a 95% confidence 
interval for the mean daily intake of dairy products for men.  (This is Example 8.6 in Introduction 
to Probability and Statistics, 13th Edition.) 

TI-83/84 
ZInterval is at 7 in the STAT TESTS menu.  To use ZInterval: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 7:ZInterval.   

3) Press ENTER . 

4) In the ZInterval input screen: 

a) At Inpt:  

i) Data should be selected if the sample has been entered into a list in the calculator.  
The calculator will compute and n x .   

ii) Stats should be selected if and n x  are to be entered directly.  Stats is selected for 
Example 11.1.1. 
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b) At σ, enter the population standard deviation σ , or its estimate if 30n ≥ . 

c) If Data is selected at Inpt, enter the name of the list containing the sample at List.  Freq 
should be 1 unless the data is entered as a frequency table.  In which case, enter the name 
of the list containing the unique values at List and the name of the list containing the 
frequencies at Freq.  

d) If Stats is selected at Inpt, enter the sample mean at x  and the sample size at n.   

e) At C-Level, enter the confidence level either as a decimal or a percent.  

5) Move the cursor to Calculate and press ENTER .  

Answer to Example 11.1.1: 
The information from Example 11.1.1 is entered above on the right.  A 95% confidence interval 
for the mean daily intake of dairy products for men is from 746.3 to 765.7. 

 

TI-89 
ZInterval is at 1 in the Ints menu.  To use ZInterval: 

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 1:ZInterval. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data 
Input Method: 

a) Select Data if the sample has been entered into a list in the calculator.  The calculator 
will compute  and n x .   

Population σ , or its 
estimate if 30n ≥  

Default value.  It is 
necessary that 0σ > . 

Stats input for 
Example 11.1.1 

Data input with 
default values 
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b) Select Stats should be selected if and n x  are to be entered directly.  Stats is selected 
for Example 11.1.1. 

 

5) Press ENTER . 

6) One of the ZInterval windows opens: 

 
a) At σ, enter the population standard deviation σ , or its estimate if 30n ≥ .      

b) If Data is selected as the Data Input Method, enter the name of the list containing the 
sample at List.  Freq should be 1 unless the data is entered as a frequency table.  In 
which case, enter the name of the list containing the unique values at List and the name of 
the list containing the frequencies at Freq.  

c) If Stats is selected as the Data Input Method, enter the sample mean at x  and the 
sample size at n.   

d) At C Level, enter the confidence level either as a decimal or a percent.  

7) Press ENTER .  

Answer to Example 11.1.1: 
The information from Example 11.1.1 is entered above on the right.  A 95% confidence interval 
for the mean daily intake of dairy products for men is from 746.3 to 765.7.  Below, ME is the 

margin of error, 2
sz
nα . 

Population σ , or its 
estimate if 30n ≥  

Stats input for 
Example 11.1.1 

Data input with 
default values 
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Section 11.2 Large-Sample Confidence Interval for a 
Population Proportion 
A ( )1 100%α−  confidence interval for a population proportion p is: 

2
ˆ ˆˆ pqp z
nα±  

The symbol 2zα  is the z-value corresponding to an area 2α  in the upper tail of the standard 
normal z distribution.  In terms of the TI-83/84, 2zα = invNorm(1 2α− ).  In terms of the 
Inverse Normal window in the TI-89, Area is 1 2α− , µ is 0, and σ is 1.  

The sample size is considered large when the normal approximation to the binomial distribution 
is adequate – namely, when ˆ ˆ5 and 5np nq> > .  

This is the 1-PropZInt in the TI-83/84 and TI-89. 

Example 11.2.1 
A random sample of 985 “likely voters” – those who are likely to vote in the upcoming election – 
were polled during a phone-athon conducted by the Republican party.  Of those surveyed, 592 
indicated that they intended to vote for the Republican candidate.  Construct a 90% confidence 
interval for p, the proportion of likely voters in the population who intend to vote for the 
Republican candidate.  (This is Example 8.8 in Introduction to Probability and Statistics, 13th 
Edition.) 

TI-83/84 
1-PropZInt is at A in the STAT TESTS menu.  To use 1-PropZInt: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select A: 1-
PropZInt.   

3) Press ENTER . 

4) The 1-PropZInt input screen opens.   
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a) At x, enter the number of successes.  This must be an integer between 0 and n. 

b) At n. enter the sample size.   

c) At C-Level, enter the confidence level either as a decimal or a percent.  

5) Move the cursor to Calculate and press ENTER .  

Answer to Example 11.2.1: 
The information from Example 11.2.1 is entered above.  A 90% confidence interval for p, the 
proportion of likely voters in the population who intend to vote for the Republican candidate is 
from 0.57535 to 0.62668. 

 

If sample proportion of success is given 
If sample proportion of success p̂  is given instead of the number of successes x, then ˆx np= , 
rounded to the nearest integer.  The expression ˆ*n p  can be entered at x in the input screen and 
computed by pressing ENTER .  Be sure to manually change the result to an integer if it is not.  
Below is an example where ˆ 0.61p = and 123n = .  
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TI-89 
1-PropZInt is at 5 in the Ints menu.  To use 1-PropZInt: 

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 5:1-PropZInt. 

3) Press ENTER .   

4) The 1-Propotion Z Interval window opens.   

 
a) At Successes, x, enter the number of successes.  This must be an integer between 0 and 

n.  If sample proportion of success p̂  is given instead of the number of successes x, 
then ˆx np= , rounded to the nearest integer. 

b) At n. enter the sample size.   

c) At C Level, enter the confidence level either as a decimal or a percent.  

5) Press ENTER .  

Answer to Example 11.2.1: 
The information from Example 11.2.1 is entered above.  A 90% confidence interval for p, the 
proportion of likely voters in the population who intend to vote for the Republican candidate is 
from 0.5754 to 0.6267.  Below, ME is the margin of error 2 ˆ ˆz pq nα . 

 

Section 11.3 Estimating the Difference between Two 
Population Means 
When the samples come from normally distributed populations and the population variances, 

2 2
1 2 and σ σ , are known, a ( )1 100%α−  confidence interval for difference between population 

means, 1 2μ μ− , is: 

( )
2 2
1 2

1 2 2
1 2

x x z
n nα
σ σ

− ± +  
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The symbol 2zα  is the z-value corresponding to an area 2α  in the upper tail of the standard 
normal z distribution.  In terms of the TI-83/84, 2zα = invNorm(1 2α− ).  In terms of the 
Inverse Normal window in the TI-89, Area is 1 2α− , µ is 0, and σ is 1.  

If  2 2
1 2 and σ σ  are unknown, the two variances can be approximated by the sample variances, 

2 2
1 2 and s s ,  when the sample sizes are both large ( 1 230 and 30n n≥ ≥ ).  The approximate 

confidence interval for 1 2μ μ−  is:  

( )
2 2
1 2

1 2 2
1 2

s sx x z
n nα− ± +  

This is the 2-SampZInt in the TI-83/84 and TI-89. 

Example 11.3.1 
The wearing qualities of two types of automobile tires were compared by road-testing samples of 

1 2 100n n= =  tires of each type.  The number of miles until wearout was defined as a specific 
amount of tire wear.  The results are below. 

Tire 1 Tire 2 

1 26400x =  2 25100x =  

2
1 1440000s =  2

2 1960000s =  

Estimate 1 2μ μ− , the difference in mean miles to wearout, using a 99% confidence interval.  
(This is Example 8.9 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
2-SampZInt is at 9 in the STAT TESTS menu.  To use 2-SampZInt: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 9:2-
SampZInt.   

3) Press ENTER . 

4) In the 2-SampZInt input screen: 

a) At Inpt:  

i) Data should be selected if the samples have been entered into lists in the calculator.  
The calculator will compute 1 1 2 2, ,  and x n x n .   

ii) Stats should be selected if 1 1 2 2, ,  and x n x n  are to be entered directly.  Stats is 
selected for Example 11.3.1. 
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b) At σ1 and σ2, enter the population standard deviations 1 2and σ σ , or the estimates if 

1 230 and 30n n≥ ≥ .  The square root of the variance can be computed at the input 

location: Enter the square root symbol  and the value of the variance.  Press 

ENTER .   

c) If Data is selected at Inpt, enter the names of the lists containing the samples at List1 and 
List2.  Freq1 and Freq2 should be 1 unless the samples are entered as frequency tables.  
In which case, enter the names of the lists containing the unique values at List1 and List2 
and the names of the lists containing the frequencies at Freq1 and Freq2.  

d) If Stats is selected at Inpt, enter the sample means and sample sizes at 
, , , and x1 n1 x2 n2 .   

e) At C-Level, enter the confidence level either as a decimal or a percent. 

5) Move the cursor to Calculate and press ENTER . 

Answer to Example 11.3.1: 
The information from Example 11.3.1 is entered above on the right.  A 99% confidence interval 
for 1 2μ μ− , the difference in mean miles to wearout, is from 825.04 to 1775. 

  

TI-89 
2-SampZInt is at 3 in the Ints menu.  To use 2-SampZInt: 

Population 1 2and σ σ , or 
estimates if 1 230 and 30n n≥ ≥  

Default values.  It is necessary 
that 1 20 and 0σ σ> > . 

Stats input for 
Example 11.3.1 

Data input with 
default values 
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1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 3: 2-SampZInt. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data 
Input Method: 

a) Select Data if the samples have been entered into lists in the calculator.  The calculator 
will compute 1 1 2 2, ,  and x n x n .   

b) Select Stats should be selected if 1 1 2 2, ,  and x n x n  are to be entered directly.  Stats is 
selected for Example 11.3.1.   

 

5) Press ENTER . 

6) One of the 2-Sample Z Interval windows opens: 

 
a) At σ1 and σ2, enter the population standard deviations 1 2and σ σ , or the estimates if 

1 230 and 30n n≥ ≥ .      

b) If Data is selected as the Data Input Method, enter the names of the lists containing the 
samples at List1 and List2.  Freq1 and Freq2 should be 1 unless the samples are entered 
as frequency tables.  In which case, enter the names of the lists containing the unique 
values at List1 and List2 and the names of the lists containing the frequencies at Freq1 
and Freq2.  

c) If Stats is selected as the Data Input Method, enter the sample means and sample sizes 
at , , , and x1 n1 x2 n2 .   

Population 1 2and σ σ , or 
estimates if 1 230 and 30n n≥ ≥  

Stats input for 
Example 11.3.1 

Data input with 
default values 
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d) At C Level, enter the confidence level either as a decimal or a percent.  

7) Press ENTER .  

Answer to Example 11.3.1: 
The information from Example 11.3.1 is entered above on the right.  A 99% confidence interval 
for 1 2μ μ− , the difference in mean miles to wearout, is from 825 to 1775.  Below, ME is the 

margin of error, 
2 2
1 2

2
1 2

s sz
n nα + . 

 

 

Section 11.4 Estimating the Difference Between Two 
Binomial Proportion 
A ( )1 100%α−  confidence interval for the difference between two population proportions, 

1 2p p− , is: 

( ) 1 1 2 2
1 2 2

1 2

ˆ ˆ ˆ ˆˆ ˆ p q p qp p z
n nα− ± +  

The symbol 2zα  is the z-value corresponding to an area 2α  in the upper tail of the standard 
normal z distribution.  In terms of the TI-83/84, 2zα = invNorm(1 2α− ).  In terms of the 
Inverse Normal window in the TI-89, Area is 1 2α− , µ is 0, and σ is 1.  

The sample sizes are considered large when the normal approximation to the binomial 
distribution is adequate – namely, when 1 1 1 1 2 2 2 2ˆ ˆ ˆ ˆ5, 5, 5, and 5n p n q n p n q> > > > .  

This is the 2-PropZInt in the TI-83/84 and TI-89. 

Example 11.4.1 
A bond proposal for school construction will be submitted to the voters at the next municipal 
election.  A major portion of the money derived from this bond issue will be used to build schools 
in a rapidly developing section of the city, and the remainder will be used to renovate and update 
school buildings in the rest of the city.  To assess the viability of the bond proposal, a random 
sample of 1 50n =  residents in the developing section and 2 100n =  residents from the other part 
of the city were asked whether they plan to vote for the proposal.  The results are below.  (This is 
Example 8.11 in Introduction to Probability and Statistics, 13th Edition.) 
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 Developing Section Rest of the City 

Sample size 50 100 

Number favoring proposal 38 65 

Proportion favoring proposal 0.76 0.65 

Estimate the difference in the true proportions favoring the bond proposal with a 99% confidence 
interval. 

TI-83/84 
2-PropZInt is at B in the STAT TESTS menu.  To use 2-PropZInt: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select B:2-PropZInt.   

3) Press ENTER . 

4) The 2-PropZInt input screen opens.   

 
a) At x1 and n1, enter the number of successes and the sample size for the first sample.  The 

number of successes must be an integer between 0 and 1n . 

b) At x2 and n2, enter the number of successes and the sample size for the second sample.  
The number of successes must be an integer between 0 and 2n . 

c) At C-Level, enter the confidence level either as a decimal or a percent.  

5) Move the cursor to Calculate and press ENTER .  

Answer to Example 11.4.1: 
The information from Example 11.4.1 is entered above.  A 99% confidence interval for 1 2p p− , 
the difference in the true proportions favoring the bond proposal is from -0.0882 to 0.30824. 
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TI-89 
2-PropZInt is at 6 in the Ints menu.  To use 2-PropZInt: 

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 6:2-PropZInt. 

3) Press ENTER .   

4) The 2-Propotion Z Interval window opens.   

 
a) At Successes, x1 and n1, enter the number of successes and the sample size for the first 

sample.  

b) At Successes, x2 and n2, enter the number of successes and the sample size for the 
second sample.   

c) At C Level, enter the confidence level either as a decimal or a percent.  

5) Press ENTER .  

Answer to Example 11.4.1: 
The information from Example 11.4.1 is entered above.  A 99% confidence interval for 1 2p p− , 
the difference in the true proportions favoring the bond proposal is from -0.088 to 0.3082.  

Below, phatdiff is 1 2ˆ ˆp p−  and ME is the margin of error 1 1 2 2
2

1 2

ˆ ˆ ˆ ˆp q p qz
n nα + . 
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Chapter 12 Large-Sample Tests of Hypotheses 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 9, Large-Sample 
Test of Hypotheses. 

Section 12.1 A Large-Sample Test about a Population Mean 
Z-Test in the TI-83/84 and TI-89 tests a hypothesis on the population mean μ , when the 
population standard deviation σ is known or is estimated from a large sample ( 30n ≥ ). 

The input is: 

 the alternative hypothesis aH  in 2 parts 

 the inequality: , , ≠ < >  

 the hypothesized value of μ : 0μ  

 σ  or its estimate s 

 the data in a list, or the statistics and x n  

 

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic 0x
n
μ

σ
−

=z , where σ  may 

be replaced by its estimate s  

 the p-value: p (TI-83/84), P Value (TI-89) 

 and x n  

 the curve of the z distribution with the area 
for the p-value shaded 

Example 12.1.1 
The average weekly earnings for women in managerial and professional positions is $670.  Do 
men in the same positions have average weekly earnings that are higher than those for women?  
A random sample of 40n =  men im managerial and professional positions showed $725x =  and 

$102s = .  Test the appropriate hypothesis using .01α = .  (This is Example 9.4 in Introduction to 
Probability and Statistics, 13th Edition.) 

TI-83/84 
Z-Test is at 1 in the STAT TESTS menu.  To use Z-Test: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 1:Z-Test.   

3) Press ENTER . 

4) In the Z-Test input screen: 

a) At Inpt:  

i) Data should be selected if the sample has been entered into a list in the calculator.  
The calculator will compute and n x .  

ii) Stats should be selected if and n x  are to be entered directly.  Stats is selected for 
Example 12.1.1.   
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b) At µ0, enter the hypothesized value of the population mean.  For Example 12.1.1, 670 is 

entered.  See the second screen shot above. 

c) At σ, enter the population standard deviation σ , or its estimate if 30n ≥ . 

d) If Data is selected at Inpt, enter the name of the list containing the sample at List.  Freq 
should be 1 unless the data is entered as a frequency table.  In which case, enter the name 
of the list containing the unique values at List and the name of the list containing the 
frequencies at Freq.  

e) If Stats is selected at Inpt, enter the sample mean at x  and the sample size at n.   

f) At “µ:”, select the inequality for the alternative hypothesis.  For Example 12.1.1, “>µ0” is 
selected.  See the second screen shot above.  

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to Z-Test to then select Draw.  The values in the input screen would 
remain. 

Answer to Example 12.1.1: 
The information from Example 12.1.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 a: 670 and : 670H Hμ μ= > .  The p-value is 0.0003245.  The test 
statistic 3.4103z = is off the screen on the right.  The shaded region associated with the p-value 
would be to the right of the test statistic.  Since the p-value is less than significance level α  
(0.0003245 < 0.01), 0H  can be rejected. 

  

Population σ , or its 
estimate if 30n ≥  

aH  

Default value.  It is 
necessary that 0σ > . 

aH  

Data input with 
default settings 

Stats input for 
Example 12.1.1 
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TI-89 
Z-Test is at 1 in the Tests menu.  To use Z-Test: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 1:Z-Tests. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data 
Input Method: 

a) Select Data if the sample has been entered into a list in the calculator.  The calculator 
will compute  and n x .   

b) Select Stats should be selected if and n x  are to be entered directly.  Stats is selected 
for Example 12.1.1. 

 

5) Press ENTER . 

6) One of the Z-Test windows opens: 

 
a) At µ0, enter the hypothesized value of the population mean.  For Example 12.1.1, 670 is 

entered.  See the second screen shot above. 

a) At σ, enter the population standard deviation σ , or its estimate if 30n ≥ .      

b) If Data is selected as the Data Input Method, enter the name of the list containing the 
sample at List.  Freq should be 1 unless the data is entered as a frequency table.  In 

Population σ , or its 
estimate if 30n ≥  

aH  

aH  

Stats input for 
Example 12.1.1 

Data input with 
default values 
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which case, enter the name of the list containing the unique values at List and the name of 
the list containing the frequencies at Freq.  

c) If Stats is selected as the Data Input Method, enter the sample mean at x  and the 
sample size at n.   

d) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
12.1.1, “µ > µ0” is selected.  See the second screen shot above. 

e) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to Z-Test to then select Draw.  The values in the input screen would remain. 

7)  Press ENTER .  

Answer to Example 12.1.1: 
The information from Example 12.1.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 a: 670 and : 670H Hμ μ= > .  The p-value is 0.000325.  The test 
statistic 3.4103z = is off the screen on the right.  The shaded region associated with the p-value 
would be to the right of the test statistic.  Since the p-value is less than significance level α  
(0.000325 < 0.01), 0H  can be rejected. 

    

Section 12.2 A Large-Sample Test of Hypothesis for the 
Difference between Two Population Means 
The 2-SampZTest in the TI-83/84 and TI-89 tests a hypothesis comparing two population means 

1 2 and μ μ , when the population variances 2 2
1 2and σ σ  are known, or estimated from large 

samples ( 1 230 and 30n n≥ ≥ ). 

The input is: 

 the alternative hypothesis aH : 

1 2 1 2 1 2, , μ μ μ μ μ μ≠ < >  

 1 2 and σ σ , or the estimates 1 2 and s s  

 the data in two list, or the statistics 
1 1 2 2, ,  and x n x n  

 

 

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic ( )1 2

2 2
1 2

1 2

0x x

n n
σ σ

− −
=

+

z , where 

2 2
1 2and σ σ  may be replaced by the 

estimates 2 2
1 2and s s   

 the p-value: p (TI-83/84), P Value (TI-89) 

 , ,  and 1 2 1 2x x n n  

 the curve of the z distribution with the area 
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for the p-value shaded 

Example 12.2.1 
To determine whether car ownership affects a student’s academic achievement, two random 
samples of 100 male students were drawn from the student body.  The grade point average for the 

1 100n =  non-owners of cars had an average and variance equal to 1 2.70x =  and 2
1 0.36s = , while 

2 2.54x =  and 2
2 0.40s =  for the 2 100n =  car owners.  Do the data present sufficient evidence to 

indicate a difference in the mean achievements between car owners and non-owners of cars?  Test 
using  .05α = .  (This is Example 9.9 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
2-SampZTest is at 3 in the STAT TESTS menu.  To use 2-SampZTest: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 3:2-
SampZTest.   

3) Press ENTER . 

4) In the 2-SampZTest input screen: 

a) At Inpt:  

i) Data should be selected if the samples have been entered into lists in the calculator.  
The calculator will compute 1 1 2 2, ,  and x n x n .   

ii) Stats should be selected if 1 1 2 2, ,  and x n x n  are to be entered directly.  Stats is 
selected for Example 12.2.1. 

 
 

Population 1 2and σ σ , or 
estimates if 1 230 and 30n n≥ ≥  

Default values.  It is necessary 
that 1 20 and 0σ σ> > . 

aH  Stats input for 
Example 12.2.1 

Data input with 
default values 
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b) At σ1 and σ2, enter the population standard deviations 1 2and σ σ , or the estimates if 

1 230 and 30n n≥ ≥ .  The square root of the variance can be computed at the input 

location: Enter the square root symbol  and the value of the variance.  Press 

ENTER .   

c) If Data is selected at Inpt, enter the names of the lists containing the samples at List1 and 
List2.  Freq1 and Freq2 should be 1 unless the samples are entered as frequency tables.  
In which case, enter the names of the lists containing the unique values at List1 and List2 
and the names of the lists containing the frequencies at Freq1 and Freq2.  

d) If Stats is selected at Inpt, enter the sample means and sample sizes at 
, , , and x1 n1 x2 n2 .   

e) At “µ1:”, select the inequality for the alternative hypothesis.  For Example 12.2.1, “≠µ2” 
is selected.  See the second screen shot above. 

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to 2-SampZTest to then select Draw.  The values in the input 
screen would remain. 

Answer to Example 12.2.1: 
The information from Example 12.2.1 is entered above on the right.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hμ μ μ μ= ≠ .  The p-value is 0.0665.  The test statistic is 

1.8353z = .  The shaded region associated with the p-value is to the right of 1.8353 and to the left 
of 1.8353− .  Since the p-value is greater than the significance level α  (0.0665 > 0.05), 0H  
cannot be rejected. 

 

TI-89 
2-SampZTest is at 3 in the Tests menu.  To use 2-
SampZTest: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 3: 2-SampZTest. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data Input Method: 
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a) Select Data if the samples have been entered into lists in the calculator.  The calculator 
will compute 1 1 2 2, ,  and x n x n .   

b) Select Stats should be selected if 1 1 2 2, ,  and x n x n  are to be entered directly.  Stats is 
selected for Example 12.2.1.   

 

5) Press ENTER . 

6) One of the 2-Sample Z Test windows opens: 

 
a) At σ1 and σ2, enter the population standard deviations 1 2and σ σ , or the estimates if 

1 230 and 30n n≥ ≥ .      

b) If Data is selected as the Data Input Method, enter the names of the lists containing the 
samples at List1 and List2.  Freq1 and Freq2 should be 1 unless the samples are entered 
as frequency tables.  In which case, enter the names of the lists containing the unique 
values at List1 and List2 and the names of the lists containing the frequencies at Freq1 
and Freq2.  

c) If Stats is selected as the Data Input Method, enter the sample means and sample sizes 
at , , , and x1 n1 x2 n2 .   

d) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
12.2.1, “µ1 ≠ µ2” is selected.  See on the right above. 

e) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to 2-SampZTest to then select Draw.  The values in the input screen would 
remain.  

Population 1 2and σ σ , or 
estimates if 1 230 and 30n n≥ ≥  

aH  
Stats input for 
Example 12.2.1 

Data input with 
default settings 
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7) Press ENTER .  

Answer to Example 12.2.1: 
The information from Example 12.2.1 is entered above on the right.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hμ μ μ μ= ≠ .  The p-value is 0.066457.  The test statistic is 

1.83533z = .  The shaded region associated with the p-value is to the right of 1.83533 and to the 
left of 1.83533− .  Since the p-value is greater than the significance level α  (0.066457 > 0.05), 

0H  cannot be rejected. 

 

Section 12.3   A Large-Sample Test of the Hypothesis for a 
Binomial Proportion 
1-PropZTest in the TI-83/84 and TI-89 tests a hypothesis on the population proportion p.  The 
sample size is considered large when the normal approximation to the binomial distribution is 
adequate – namely, when 0 05 and 5np nq> > . 

The input is: 

 the alternative hypothesis aH  in 2 parts 

 the inequality: , , ≠ < >  

 the hypothesized value of p: 0p  

 the number of successes and the sample 
size:  and x n  

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic 0

0 0

p̂ p
p q

n

−
=z   

 the p-value: p (TI-83/84), P Value (TI-89) 

 p̂  

 the curve of the z distribution with the area 
for the p-value shaded 

Example 12.3.1 
Regardless of age, about 20% of American adults participate in fitness activities at least twice a 
week.  However, these fitness activities change as people get older, and occasionally participants 
become nonparticipants as they age.  In a local survey of 100n = adults over 40 years old, a total 
of 15 people indicated that they participated in a fitness activity at least twice a week.  Do these 
data indicate that the participation rate for adults over 40 years of age is significantly less than the 
20% figure?  Calculate the p-value and use it to draw the appropriate conclusions.  (This is 
Example 9.11 in Introduction to Probability and Statistics, 13th Edition.) 
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TI-83/84 
1-PropZTest is at 5 in the STAT TESTS menu.  To use 1-
PropZTest: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 5: 1-
PropZTest.   

3) Press ENTER . 

4) The 1-PropZTest input screen opens.   

 
a) At p0, enter the hypothesized value of the population proportion.  For Example 12.3.1, 

the value .2 is entered. 

b) At x, enter the number of successes.  This must be an integer between 0 and n. 

c) At n. enter the sample size.   

d) At prop, select the inequality for the alternative hypothesis.  For Example 12.3.1, “<p0” 
is selected.  

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to 1-PropZTest to then select Draw.  The values in the input screen 
would remain.  

Answer to Example 12.3.1: 
The information from Example 12.3.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 a: 0.2 and : 0.2H p H p= < .  The p-value is 0.1056.  The test statistic 

1.25z = − .  The shaded region associated with the p-value is to the left of the test statistic.  Since 
the p-value is greater than 0.10, 0H  cannot be rejected. 

    

aH  
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TI-89 
1-PropZTest is at 5 in the Tests menu.  To use 1-
PropZTest: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 5:1-PropZTest.  

3) Press ENTER .   

4) The 1-Propotion Z Test window opens.   

 
a) At p0, enter the hypothesized value of the population proportion.  For Example 12.3.1, 

the value .2 is entered.  

b) At Successes, x, enter the number of successes.  This must be an integer between 0 and 
n.   

c) At n, enter the sample size.   

d) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
12.3.1, “prop < p0” is selected. 

e) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to 1-PropZTest to then select Draw.  The values in the input screen would 
remain. 

5)  Press ENTER .  

Answer to Example 12.3.1: 
The information from Example 12.1.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 a: 0.2 and : 0.2H p H p= < .  The p-value is 0.10565.  The test 
statistic 1.25z = − .  The shaded region associated with the p-value is to the left of the test 
statistic.  Since the p-value is greater than 0.10, 0H  cannot be rejected. 

    

aH  
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Section 12.4 A Large-Sample Test of Hypothesis for the 
Difference Between Two Binomial Proportion 
The 2-PropZTest in the TI-83/84 and TI-89 tests a hypothesis comparing two population 
proportion 1 2 and p p .  The sample sizes are considered large when the normal approximation to 
the binomial distribution is adequate – namely, when 1 1 1 1 2 2 2 2ˆ ˆ ˆ ˆ5, 5, 5, and 5n p n q n p n q> > > > . 

The input is: 

 the alternative hypothesis aH : 

1 2 1 2 1 2, , p p p p p p≠ < >  

 the number of successes and the size for 
each sample: 1 1 2 2, ,  and x n x n  

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic ( )1 2

1 2

ˆ ˆ

1 1ˆ ˆ

p p

pq
n n

−
=

⎛ ⎞
+⎜ ⎟

⎝ ⎠

z   

 the p-value: p (TI-83/84), P Value (TI-89) 

 ˆ ˆ ˆ,  , and 1 2p p p  

 the curve of the z distribution with the area 
for the p-value shaded 

Example 12.4.1 
The records of a hospital show that 52 men in a sample of 1000 men versus 23 women in a 
sample of 1000 women were admitted because of heart disease.  Do these data present sufficient 
evidence to indicate a higher rate of heart disease among men admitted to the hospital?  Use 

.05α = .  (This is Example 9.12 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
2-PropZTest is at 6 in the STAT TESTS menu.  To use 2-PropZTest: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 6:2-
PropZTest.   

3) Press ENTER . 

4) The 2-PropZTest input screen opens.   

 
a) At x1 and n1, enter the number of successes and the sample size for the first sample.  The 

number of successes must be an integer between 0 and 1n . 

aH  
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b) At x2 and n2, enter the number of successes and the sample size for the second sample.  
The number of successes must be an integer between 0 and 2n . 

c) At “p1:”, select the inequality for the alternative hypothesis.  For Example 12.4.1, “>p2” 
is selected.  

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to 2-PropZTest to then select Draw.  The values in the input screen 
would remain.  

Answer to Example 12.4.1: 
The information from Example 12.4.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 1 2 a 1 2:  and :H p p H p p= > .  The p-value is 0.000321.  The test 
statistic 3.4132z = , which is off the screen to the right.  The shaded region associated with the p-
value would be to the right of the test statistic.  Since the p-value is less than α (0. 000321 < 
0.05), 0H  can be rejected. 

 

TI-89 
2-PropZTest is at 6 in the Tests menu.  To use 2-
PropZTest: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 6:2-PropZTest. 

3) Press ENTER .   

4) The 2-Propotion Z Test window opens.   

 
a) At Successes, x1 and n1, enter the number of successes and the sample size for the first 

sample.  
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b) At Successes, x2 and n2, enter the number of successes and the sample size for the 
second sample.   

c) At At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
13.4.1, “p1 > p2” is selected. 

d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to 2-PropZTest to then select Draw.  The values in the input screen would 
remain.  

5) Press ENTER .  

Answer to Example 12.4.1: 
The information from Example 12.4.1 is entered above in the second screen shot.  The null and 
alternative hypotheses are 0 1 2 a 1 2:  and :H p p H p p= > .  The p-value is 0.000321.  The test 
statistic 3.41324z = , which is off the screen to the right.  The shaded region associated with the 
p-value would be to the right of the test statistic.  Since the p-value is less than α (0. 000321 < 
0.05), 0H  can be rejected. 
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Chapter 13 Inferences From Small Samples 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 10, Inferences 
From Small Samples. 

Section 13.1 Small-Sample Inferences Concerning a 
Population Mean 
Hypothesis Test: T-Test in the TI-83/84 and TI-89 tests a hypothesis on the population mean μ . 

The input is: 

 the alternative hypothesis aH  in 2 parts 

 the inequality: , , ≠ < >  

 the hypothesized value of μ : 0μ  

 the data in a list, or the statistics ,  and x s n  

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic 0xt
s n

μ−
=   

 the degrees of freedom in the TI-89, df 

 the p-value: p (TI-83/84), P Value (TI-89) 

 ,  and x s n  

 the curve of the t distribution with the area 
for the p-value shaded 

Confidence Interval: TInterval in the TI-83/84 and TI-89 constructs a confidence interval for a 
population mean μ .  When the sample comes from a normally distributed population, a 
( )1 100%α−  confidence interval for a population mean μ  is: 

2
sx t
nα±  

The symbol 2tα  is the t-value corresponding to an area 2α  in the upper tail of Student’s t 
distribution with 1n − degrees of freedom.  Table 4 in Appendix I lists t-values, where 2α  
identifies the appropriate column and the degrees of freedom identifies the appropriate row.   

Example 13.1.1 
Labels on 1-gallon cans of paint usually indicate the drying time and the area that can be covered 
in one coat.  Most brands of paint indicate that, in one coat, a gallon will cover between 250 and 
500 square feet, depending on the texture of the surface to be painted.  One manufacturer, 
however, claims that a gallon of its paint will cover 400 square feet of surface area.  To test this 
claim, a random sample of ten 1-gallon cans of white paint were used to paint 10 identical areas 
using the same kind of equipment.  The actual areas (in square feet) covered by these 10 gallons 
of paint are given here: 

310  311  412  368  447 

376  303  410  365  350 

a) Do the data present sufficient evidence to indicate that the average coverage differs from 400 
square feet?  Find the p-value for the test, and use it to evaluate the statistical significance of 
the results.  Use a 5% significance level.  
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b) Construct a 95% confidence interval for µ. 

(This is Example 10.4 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the data is in L1 of the TI-83/84 stat list editor and in list1 of the TI-9 Stats/List Editor. 

    

TI-83/84 
T-Test is at 2 in the STAT TESTS menu.  To use T-Test: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 2:T-Test.   

3) Press ENTER . 

4) In the T-Test input screen: 

a) At Inpt:  

i) Data should be selected if the sample has been entered into a list in the calculator.  
The calculator will compute , , and n x s .  Data is selected for Example 13.1.1a.   

ii) Stats should be selected if , , and n x s are to be entered directly. 

 
b) At µ0, enter the hypothesized value of the population mean.  For Example 13.1.1a, 400 is 

entered.  See the first screen shot above. 

c) If Data is selected at Inpt, enter the name of the list containing the sample at List.  Freq 
should be 1 unless the data is entered as a frequency table.  In which case, enter the name 

aH  

aH  Data input for 
Example 13.1.1a 

Stats input with 
default settings 
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of the list containing the unique values at List and the name of the list containing the 
frequencies at Freq.  

d) If Stats is selected at Inpt, enter the sample mean at x , sample standard deviation at Sx, 
and the sample size at n.   

e) At “µ:”, select the inequality for the alternative hypothesis.  For Example 13.1.1a, “≠µ0” 
is selected.  See the first screen shot above.  

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to T-Test to then select Draw.  The values in the input screen would 
remain. 

Answer to Example 13.1.1a: 
The information from Example 13.1.1a is entered above in the first screen shot.  The null and 
alternative hypotheses are 0 a: 400 and : 400H Hμ μ= ≠ .  The p-value is 0.0491.  The test 
statistic is 2.2729z = − .  The shaded regions associated with the p-value are to the left of z− and 
to the right of z .  Since the p-value is less than significance level α  (0.0491 < 0.05), 0H  can be 
rejected. 

  
TInterval is at 8 in the STAT TESTS menu.  To use TInterval: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 8:TInterval.   

3) Press ENTER . 

4) In the TInterval input screen: 

a) At Inpt:  

i) Data should be selected if the sample has been entered into a list in the calculator.  
The calculator will compute , , and n x s .  Data is selected for Example 13.1.1b.   

ii) Stats should be selected if , , and n x s are to be entered directly. 
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b) If Data is selected at Inpt, enter the name of the list containing the sample at List.  Freq 

should be 1 unless the data is entered as a frequency table.  In which case, enter the name 
of the list containing the unique values at List and the name of the list containing the 
frequencies at Freq.  

c) If Stats is selected at Inpt, enter the sample mean at x , sample standard deviation at Sx, 
and the sample size at n.   

d) At C-Level, enter the confidence level either as a decimal or a percent.  

5) Move the cursor to Calculate and press ENTER .  

Answer to Example 13.1.1b: 
The information from Example 13.1.1b is entered above on the left.  A 95% confidence interval 
for µ is from 330.56 to 399.84. 

 

TI-89 
T-Test is at 2 in the Tests menu.  To use T-Test: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 2:T-Tests. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data Input Method: 

a) Select Data if the sample has been entered into a list in the calculator.  The calculator 
will compute , , and n x s .  Data is selected for Example 13.1.1a.   

b) Select Stats should be selected if , , and n x s are to be entered directly.     

 

Data input for 
Example 13.1.1b 

Stats input with 
default Settings 
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5) Press ENTER . 

6) One of the T-Test windows opens: 

 
b) At µ0, enter the hypothesized value of the population mean.  For Example 13.1.1a, 400 is 

entered.  See the first screen shot above. 

a) If Data is selected as the Data Input Method, enter the name of the list containing the 
sample at List.  Freq should be 1 unless the data is entered as a frequency table.  In 
which case, enter the name of the list containing the unique values at List and the name of 
the list containing the frequencies at Freq.  

b) If Stats is selected as the Data Input Method, enter the sample mean at x , sample 
standard deviation at Sx, and the sample size at n..   

c) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
13.1.1a, this is “µ≠ µ0”.   

d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to T-Test to then select Draw.  The values in the input screen would remain. 

7)  Press ENTER .  

Answer to Example 13.1.1a: 
The information from Example 13.1.1a is entered above in the first screen shot.  The null and 
alternative hypotheses are 0 a: 400 and : 400H Hμ μ= ≠ .  The p-value is 0.049128.  The test 
statistic is 2.27292z = − .  The shaded regions associated with the p-value are to the left of 

z− and to the right of z .  Since the p-value is less than significance level α  (0.049128 < 0.05), 

0H  can be rejected. 

aH  

aH  

Stats input with 
default values 

Data input for 
Example 13.1.1a 
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TInterval is at 2 in the Ints menu.  To use TInterval: 

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 2:TInterval.  

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data 
Input Method: 

a) Select Data if the sample has been entered into a list in the calculator.  The calculator 
will compute , , and n x s .  Data is selected for Example 13.1.1b.   

a) Select Stats should be selected if , , and n x s are to be entered directly. 

 

5) Press ENTER . 

6) One of the TInterval windows opens: 

 
a) If Data is selected as the Data Input Method, enter the name of the list containing the 

sample at List.  Freq should be 1 unless the data is entered as a frequency table.  In 
which case, enter the name of the list containing the unique values at List and the name of 
the list containing the frequencies at Freq.  

b) If Stats is selected as the Data Input Method, enter the sample mean at x , sample 
standard deviation at Sx, and the sample size at n.   

c) At C Level, enter the confidence level either as a decimal or a percent.  

7) Press ENTER .  

Data input for 
Example 13.1.1b 

Stats input with 
default values 
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Answer to Example 13.1.1b: 
The information from Example 13.1.1b is entered above on the left.  A 95% confidence interval 

for µ is from 330.6 to 399.8.  Below, ME is the margin of error, 2
st
nα . 

 

Section 13.2 Small-Sample Inference for the Difference 
Between Two Population Means: Independent Random Samples 
Hypothesis Test: The 2-SampTTest in the TI-83/84 and TI-89 tests a hypothesis comparing 
two population means 1 2 and μ μ . 

The input is: 

 the alternative hypothesis aH : 

1 2 1 2 1 2, , μ μ μ μ μ μ≠ < >  

 1 2 and σ σ , or the estimates 1 2 and s s  

 the data in two list, or the statistics 
1 1 1 2 2 2, , , ,  and x s n x s n  

 a selection of either: 

 Pooled: no -- if Satterthwaite’s 
approximation is used  

 Pooled: yes --  if the pooled method is 
used 

 

 

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic: 

 ( )1 2

2 2
1 2

1 2

0x x

s s
n n

− −
=

+

t  -- Satterthwaite’s 

approximation 

 ( )1 2

2

1 2

0

1 1

x x

s
n n

− −
=

⎛ ⎞
+⎜ ⎟

⎝ ⎠

t --  the pooled 

method 

 the degrees of freedom, df 

 the p-value: p (TI-83/84), P Value (TI-89) 

 , , , ,  and 1 2 1 2 1 2x x s s n n  

 the curve of the t distribution with the area 
for the p-value shaded 

Confidence Interval: The 2-SampTInt in the TI-83/84 and TI-89 constructs confidence interval 
for difference between population means, 1 2μ μ− . 

 If Satterthwaite’s approximation is used, “Pooled: no” is selected in the input screen.  The 
( )1 100%α− confidence interval is:  
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( )
2 2
1 2

1 2 2
1 2

s sx x t
n nα− ± +  

 If the pooled method is used, “Pooled: yes” is selected in the input screen.  The 
( )1 100%α− confidence interval is:  

( ) 2
1 2 2

1 2

1 1x x t s
n nα

⎛ ⎞
− ± +⎜ ⎟

⎝ ⎠
 

The symbol 2tα  is the t-value corresponding to an area 2α  in the upper tail of Student’s t 
distribution, with either Satterthwaite’s approximate degrees of freedom or 1 2 2n n+ − degrees of 
freedom for the pooled method.  Table 4 in Appendix I lists t-values, where 2α  identifies the 
appropriate column and the degrees of freedom identifies the appropriate row.   

Example 13.2.1 
A course can be taken for credit either by attending lecture sessions at fixed times and days, or by 
doing online sessions that can be done at the student’s own pace and at those times the student 
chooses. The course coordinator wants to determine if these two ways of taking the course 
resulted in a significant difference in achievement as measured by the final exam for the course. 
The following data gives the scores on an examination with 45 possible points for one group of 

1 9n = students who took the course online, and a second group of 2 9n = students who took the 
course with conventional lectures.  

Online 32 37 35 28 41 44 35 31 34 

Classroom 35 31 29 25 34 40 27 32 31 

a) Do these data present sufficient evidence to indicate that the grades for students who took the 
course online are significantly higher than those who attended a conventional class? 

b) Use a 95% confidence interval to estimate the difference 1 2μ μ− . 

(This includes Examples 10.5 to 10.7 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the two samples are in L1 and L1 of the TI-83/84 stat list editor, and in list1 of the TI-9 
Stats/List Editor. 
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TI-83/84 
2-SampTTest is at 4 in the STAT TESTS menu.  To use 2-
SampTTest: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 4:2-
SampTTest.   

3) Press ENTER . 

4) In the 2-SampZTest input screen: 

a) At Inpt:  

i) Data should be selected if the samples have been entered into lists in the calculator.  
The calculator will compute 1 1 1 2 2 2, , , , , and x s n x s n .  Data is selected for Example 
13.2.1a. 

ii) Stats should be selected if 1 1 1 2 2 2, , , , , and x s n x s n are to be entered directly.  

 
b) If Data is selected at Inpt, enter the names of the lists containing the samples at List1 and 

List2.  Freq1 and Freq2 should be 1 unless the samples are entered as frequency tables.  
In which case, enter the names of the lists containing the unique values at List1 and List2 
and the names of the lists containing the frequencies at Freq1 and Freq2.  

c) If Stats is selected at Inpt, enter the statistics at , , , ,x1 Sx1 n1 x2  , and Sx2 n2 . 

d) At “µ1:”, select the inequality for the alternative hypothesis.  For Example 13.2.1a, 
“>µ2” is selected.  See the top left screen shot above. 

e) At Pooled, No produces Satterthwaite’s approximation and Yes produces the pooled 
method.  For Example 13.2.1a, Yes is selected.  See the top left screen shot above. 

aH  

Data input for 
Example 13.2.1a 

Stats input with 
default values 

No for Satterthwaite’s approximation. 

Yes for pooled method. 
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5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to 2-SampTTest to then select Draw.  The values in the input 
screen would remain. 

Answer to Example 13.2.1a: 
The information from Example 13.2.1a is entered above on the left.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hμ μ μ μ= > .  The p-value is 0.0593.  The test statistic is 

1.6495z = .  The shaded region associated with the p-value is to the right of 1.695.  Since the p-
value is greater than the significance level α  (0. 0593 > 0.05), 0H  cannot be rejected. 

 
2-SampTInt is at 0 in the STAT TESTS menu.  To use 2-
SampTInt:  

1) Press STAT .   

2) Move the cursor across to TESTS.  Select 0:2-
SampTInt.   

3) Press ENTER . 

4) In the 2-SampTInt input screen: 

a) At Inpt:  

i) Data should be selected if the samples have been entered into lists in the calculator.  
The calculator will compute 1 1 1 2 2 2, , , , , and x s n x s n .  Data is selected for Example 
13.2.1b. 

ii) Stats should be selected if 1 1 1 2 2 2, , , , , and x s n x s n are to be entered directly.   
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b) If Data is selected at Inpt, enter the names of the lists containing the samples at List1 and 
List2.  Freq1 and Freq2 should be 1 unless the samples are entered as frequency tables.  
In which case, enter the names of the lists containing the unique values at List1 and List2 
and the names of the lists containing the frequencies at Freq1 and Freq2.  

c) If Stats is selected at Inpt, enter the statistics at , , , ,x1 Sx1 n1 x2  , and Sx2 n2 . 

d) At C-Level, enter the confidence level either as a decimal or a percent. 

e) At Pooled, No produces Satterthwaite’s approximation and Yes produces the pooled 
method.  For Example 13.2.1b, Yes is selected.  See the top left screen shot above. 

5) Move the cursor to Calculate and press ENTER . 

Answer to Example 13.2.1b: 
The information from Example 13.2.1b is entered above on the right.  A 95% confidence interval 
for 1 2μ μ− is from 1.046 to 8.379− . 

  

Data input for 
Example 13.2.1b 

Stats input with 
default values 

No for Satterthwaite’s approximation. 

Yes for pooled method. 
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TI-89 
2-SampTTest is at 4 in the Tests menu.  To use 2-
SampTTest: 

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 4: 2-SampTTest. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data Input Method: 

a) Select Data if the samples have been entered into lists in the calculator.  The calculator 
will compute 1 1 1 2 2 2, , , , , and x s n x s n .  Data is selected for Example 13.2.1a.  

b) Select Stats should be selected if 1 1 1 2 2 2, , , , , and x s n x s n  are to be entered directly.     

 

5) Press ENTER . 

6) One of the 2-Sample T Test windows opens: 

 
a) If Data is selected as the Data Input Method, enter the names of the lists containing the 

samples at List1 and List2.  Freq1 and Freq2 should be 1 unless the samples are entered 
as frequency tables.  In which case, enter the names of the lists containing the unique 
values at List1 and List2 and the names of the lists containing the frequencies at Freq1 
and Freq2.  

a) If Stats is selected as the Data Input Method, enter the statistics at , , , ,x1 Sx1 n1 x2  
, and Sx2 n2 . 

aH  

Data input for 
Example 13.2.1a 

Stats input with 
default settings 

No for Satterthwaite’s approximation. 

Yes for pooled method. 
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b) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
13.2.1a, “µ1 > µ2” is selected.  See the top left screen shot above. 

c) At Pooled, No produces Satterthwaite’s approximation and Yes produces the pooled 
method.  For Example 13.2.1a, Yes is selected.  See the top left screen shot above. 

d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to 2-SampTTest to then select Draw.  The values in the input screen would 
remain.  

7) Press ENTER .  

Answer to Example 13.2.1a: 
The information from Example 13.2.1a is entered above on the left.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hμ μ μ μ= > .  The p-value is 0.05927.  The test statistic is 

1.64948z = .  The shaded region associated with the p-value is to the right of 1.6948.  Since the 
p-value is greater than the significance level α  (0. 05927 > 0.05), 0H  cannot be rejected. 

 
2-SampTInt is at 4 in the Ints menu.  To use 2-
SampTInt:  

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 4: 2-SampTInt. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data Input Method: 

a) Select Data if the samples have been entered into lists in the calculator.  The calculator 
will compute 1 1 1 2 2 2, , , , , and x s n x s n .  Data is selected for Example 13.2.1b.  

a) Select Stats should be selected if 1 1 1 2 2 2, , , , , and x s n x s n  are to be entered directly.  

 

5) Press ENTER . 

6) One of the 2-Sample T Interval windows opens: 
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a) If Data is selected as the Data Input Method, enter the names of the lists containing the 

samples at List1 and List2.  Freq1 and Freq2 should be 1 unless the samples are entered 
as frequency tables.  In which case, enter the names of the lists containing the unique 
values at List1 and List2 and the names of the lists containing the frequencies at Freq1 
and Freq2.  

b) If Stats is selected as the Data Input Method, enter the statistics at , , , ,x1 Sx1 n1 x2  
, and Sx2 n2 .   

c) At C Level, enter the confidence level either as a decimal or a percent.  

d) At Pooled, No produces Satterthwaite’s approximation and Yes produces the pooled 
method.  For Example 13.2.1b, Yes is selected.  See the left-hand screen shot above. 

7) Press ENTER .  

Answer to Example 13.2.1b: 
The information from Example 13.2.1b is entered above on the right.  A 95% confidence interval 
for 1 2μ μ− is from 1.05 to 8.379− . 

 

Data input for 
Example 13.2.1b 

No for Satterthwaite’s approximation. 

Yes for pooled method. 

Stats input with 
default values 



 155

Section 13.3  Small-Sample Inference for the Difference 
Between Two Population Means: A Paired-Difference Test 
Inference on paired differences is an application of Section 13.1.  T-Test and TInterval are 
applied to a sample of paired differences or to the statistics from a sample of paired differences.   

Example 13.3.1 
To compare the wearing qualities of two types of automobile tires, A and B, a tire of type A and 
one of type B are randomly assigned and mounted on the rear wheels of each of five automobiles. 
The automobiles are then operated for a specified number of miles, and the amount of wear is 
recorded for each tire. These measurements and the paired differences are below.  

Automobile A B d=A−B 

1 10.6 10.2 .4 

2 9.8 9.4 .4 

3 12.3 11.8 .5 

4 9.7 9.1 .6 

5 8.8 8.3 .5 

a) Do the data present sufficient evidence to indicate a difference in the average wear for the 
two tire types? 

b) Use a 95% confidence interval to estimate the difference dμ . 

(This is from Section 10.5 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
Below, the paired differences are computed.  The values for tires A and B are in L1 and L2.  

     
1) In the left screen shot, the cursor is on the leader of the list to receive the differences, L3, and 

L1−L2 is in the entry line.  

2) ENTER is pressed. The paired differences appear in L3. 

Answer to Example 13.3.1a: 
T-Test is applied to the data in L3. 
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The information from Example 13.3.1a is entered above.  The null and alternative hypotheses are 

0 a: 0 and : 0d dH Hμ μ= ≠ .  The p-value is 42 10 0.0002−× = .  The test statistic is 12.8285z = , 
which is off the graph to the right.  The shaded regions associated with the p-value would be to 
the left of z− and to the right of z .  Since the p-value is less than significance level α  (0.0002 
< 0.05), 0H  can be rejected. 

  

Answer to Example 13.3.1b: 
TInterval is applied to the data in L3. 

 

The information from Example 13.3.1b is entered above.  A 95% confidence interval for dμ is 
from 0.37611 to 0.58389. 

 

TI-89 
Below, the paired differences are computed.  The values for tires A and B are in list1 and list2.  
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1) In the left screen shot, the cursor is on the leader of the list to receive the differences, list3, 

and list1−list2 is in the entry line.  

2) ENTER is pressed. The paired differences appear in list3. 

Answer to Example 13.3.1a: 
T-Test is applied to the data in list3. 

 
The information from Example 13.3.1a is entered above.  The null and alternative hypotheses are 

0 a: 0 and : 0d dH Hμ μ= ≠ .  The p-value is 0.000213.  The test statistic is 12.8285z = , which is 
off the graph to the right.  The shaded regions associated with the p-value would be to the left of 

z− and to the right of z .  Since the p-value is less than significance level α  (0.000213 < 0.05), 

0H  can be rejected. 

    

Answer to Example 13.3.1b: 
TInterval is applied to the data in list3. 

 



 158

The information from Example 13.3.1b is entered above.  A 95% confidence interval for dμ is 
from 0.3761 to 0.5839. 

 

Section 13.4 Inferences Concerning A Population Variance 
Hypothesis Test: The TI-83/84 and TI-89 do not have a hypothesis test on the population 
variance 2σ .  Nevertheless, a test can be performed without too much trouble. 

 The test statistic is ( )2 2 2
01n sχ σ= − . 

 Given 2 2
0, , and n s σ , the test statistic is a straightforward calculation. 

 If 2 and n s are not given, they can be calculated with 1-Var Stats.  In both the TI-83/84 
and TI-89, the values of n and s are stored and can be used in calculations. 

 The p-values can be calculated with chi-square distribution probability.  This is 2χ cdf in the 
TI-83/84.  In the TI-89, this is Chi-square Cdf in list editor and with chi2Cdf in the Home 
screen.. 

Confidence Interval: The TI-83/84 and TI-89 do not have a confidence interval procedure on the 
population variance 2σ .  Only the TI-89 produces the 2χ -values necessary for a confidence 
interval on 2σ .  This done is with Inverse Chi-square in the list editor and with invChi2 in the 
Home screen.  

Example 13.4.1 
An experimenter is convinced that her measuring instrument had a variability measured by 
standard deviation 2σ = .  During an experiment, she recorded the measurements 4.1, 5.2, and 
10.2.  Do these data confirm or disprove her assertion?  

a) Test the appropriate hypothesis. 

b) Construct a 90% confidence interval to estimate the true value of the population variance. 

 (This is Example 10.12 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the data is in L1 of the TI-83/84 stat list editor and in list1 of the TI-9 Stats/List Editor. 
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TI-83/84 
When working with data in a list, it is convenient to first apply 1-Var Stats and then use the 
stored Sx variable in the calculations.  The statistics variables are available in the VARS menu. 

1) Press VARS .   

2) Select 5:Statistics.  Press ENTER . 

3) Sx is at 3. 

 
The p-values are computed using the 2χ cdf function in the DISTR menu. 

1)  Press 2ND [ ]DISTR .   

2) Select 7: 2χ cdf .  Press ENTER . 

In general, ( ) ( )2 degrees of freedomP a b a bχ< < = 2χ cdf , , for the random variable 2χ .   

For a given value of the test statistic 2χ and the sample size n: 

 2 2
0:aH σ σ> : 2-value 1p nχ= −2χ cdf( ,1E99, )  

 2 2
0:aH σ σ< : 2-value 1p nχ= −2χ cdf(0, , )  

 2 2
0:aH σ σ≠ : 

( )
( )

( )( )

2 2

2 2

2 2 2

2 1 , if 2 

-value 2 1 , if 1

2 min 1 , 1 , if 2 1  

n n

p n n

n n n n

χ χ

χ χ

χ χ χ

⎧ − ≤ −
⎪
⎪= − ≥ −⎨
⎪

− − − < < −⎪⎩

2

2

2 2

χ cdf(0, , )

χ cdf( ,1E99, )

χ cdf(0, , ) χ cdf( ,1E99, )

 

The directions for the p-value of 2 2
0:aH σ σ≠ are the result of the fact that the median of the 2χ  

distribution is between the degrees-of-freedom value minus 1 and degrees-of-freedom value.  

Answer to Example 13.4.1a: 
1-Var Stats is applied to the data. 

The null and alternative hypotheses are 2 2
0 a: 4 and : 4H Hσ σ= ≠ .  The test statistic is 2Sx2/4 

below.  Its value is 5.285.  The p-value is 0.1424.  Since the p-value is greater than 0.10, 0H  
cannot be rejected.  Ans is the is the previous answer – 2ND [ ]ANS . 
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TI-89 
After 1-Var Stats is applied, the work is done in the Home screen. 

When working with data in a list, it is convenient to first apply 1-Var Stats and then use the 
stored sx_ variable in the calculations.  The output statistics are available in the STATVARS 
folder of the VAR-LINK menu.  See below on the left.  On the right, statvars\sx_ for the 
Example 13.4.1 data is applied in the Home screen. 

    
The p-values are computed using thechi2Cdf in the Flash Apps catalog. 

1) Press CATALOG .  

2) In the CATALOG menu, press F3 Flash Apps.  

3) Move to the items beginning with the letter c: Press ) for the letter C. 

4) Select chi2Cdf( . 

5) TIStat.chi2Cdf( appears in the entry line. 

In general, ( ) ( )2 degrees of freedomP a b a bχ< < = chi2Cdf , , for the random variable 2χ .   

For a given value of the test statistic 2χ and the sample size n: 

 2 2
0:aH σ σ> : 2-value 1p nχ= ∞ −chi2Cdf( , , )  

 2 2
0:aH σ σ< : 2-value 1p nχ= −chi2Cdf(0, , )  

 2 2
0:aH σ σ≠ : 

( )
( )

( )( )

2 2

2 2

2 2 2

2 1 , if 2 

-value 2 1 , if 1

2 min 1 , 1 , if 2 1  

n n

p n n

n n n n

χ χ

χ χ

χ χ χ

⎧ − ≤ −
⎪
⎪= ∞ − ≥ −⎨
⎪

− ∞ − − < < −⎪⎩

chi2Cdf(0, , )

chi2Cdf( , , )

chi2Cdf(0, , ) chi2Cdf( , , )
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The directions for the p-value of 2 2
0:aH σ σ≠ are the result of the fact that the median of the 2χ  

distribution is between the degrees-of-freedom value minus 1 and degrees-of-freedom value.  

Answer to Example 13.4.1a: 
1-Var Stats is applied to the data. 

The null and alternative hypotheses are 2 2
0 a: 4 and : 4H Hσ σ= ≠ .  The test statistic is 

2statvars\sx_^2/4 below.  Its value is 5.285.  The p-value is 0.1424.  Since the p-value is greater 
than 0.10, 0H  cannot be rejected.   

 
The 2χ -values for the confidence interval are computed using the invChi2 in the Flash Apps 
catalog. 

1) Press CATALOG .  

2) In the CATALOG menu, press F3 Flash Apps.  

3) Move to the items beginning with the letter i: Press 9 for the letter I. 

4) Select invChi2( . 

5) TIStat.invChi2( appears in the entry line. 

In general, 2 1 degrees of freedomαχ α= −invChi2( , ) .   

Answer to Example 13.4.1b: 
1-Var Stats has been applied to the data.  A 90% confidence interval on 2σ is (3.52834, 206.07). 

2χ  

( )2 5.285P χ >

p-value 
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Section 13.5 Comparing Two Population Variances 
Hypothesis Test: The 2-SampFTest in the TI-83/84 and TI-89 tests a hypothesis comparing 
two population variances 2 2

1 2 and σ σ .  However, the test is done in terms of standard deviations 
on the calculators.  The Stats input and the 2-SampFTest output include sample the standard 
deviations 1 2 and s s .  The hypotheses are in terms of the population standard 
deviations 1 2 and σ σ . 

The input is: 

 the alternative hypothesis aH : 

1 2 1 2 1 2, , σ σ σ σ σ σ≠ < >  

 the data in two list, or the statistics 
1 1 2 2, ,  and s n s n  

 

 

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic 
2
1
2
2

s
s

=F  (It is not necessary 

for 2
1s to be the larger sample variance.)  

 the p-value: p (TI-83/84), P Value (TI-89) 

 , ,  and 1 2 1 2s s n n  

 the curve of the F distribution with the area 
for the p-value shaded 

Confidence Interval: The TI-83/84 and TI-89 do not have a confidence interval procedure on the 
population variance 2σ .  Only the TI-89 produces the F-values necessary for a confidence 
interval on 2 2

1 2σ σ .  This done is with Inverse F in the list editor and with invF in the Home 
screen.  

2s

2
.05χ

2
.95χ  

2 2
.052s χ  

2 2
.952s χ  
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Example 13.5.1 
An experimenter is concerned that the variability of responses using two different experimental 
procedures may not be the same.  Before conducting his research, he conducts a prestudy with 
random samples of 10 and 8 responses and gets 2

1 7.14s = and 2
2 7.14s = , respectively.   

a) Do the sample variances present sufficient evidence to indicate that the population variances 
are unequal?  Test using .05α = .   

b) Find a 90% confidence interval on 2 2
1 2σ σ . 

(These are Examples 10.14 and 10.15 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
2-SampFTest is at D in the TI-83 STAT TESTS menu and 
at E in the TI-84 STAT TESTS menu.  The TI-84 menu is 
shown at the right.  To use 2-SampFTest:  

1) Press STAT .   

2) Move the cursor across to TESTS.  Select E:2-
SampFTest.   

3) Press ENTER . 

4) In the 2-SampFTest input screen: 

a) At Inpt:  

i) Data should be selected if the samples have been entered into lists in the calculator.  
The calculator will compute 1 1 2 2, ,  and s n s n .   

ii) Stats should be selected if 1 1 2 2, ,  and s n s n  are to be entered directly.  Stats is 
selected for Example 13.5.1a.  

 
b) If Data is selected at Inpt, enter the names of the lists containing the samples at List1 and 

List2.  Freq1 and Freq2 should be 1 unless the samples are entered as frequency tables.  
In which case, enter the names of the lists containing the unique values at List1 and List2 
and the names of the lists containing the frequencies at Freq1 and Freq2.  

c) If Stats is selected at Inpt, enter the sample standard deviations and sample sizes 
at , , , and Sx1 n1 Sx2 n2 . The square root of a variance can be computed at an input 

aH  

Stats input for 
Example 13.5.1a 

Data input with 
default values 
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location: Enter the square root symbol  and the value of the variance.  Press 

ENTER .   

d) At “σ1:”, select the inequality for the alternative hypothesis.  For Example 13.5.1a, 
“≠σ2” is selected.  See the second screen shot above. 

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to 2-SampFTest to then select Draw.  The values in the input 
screen would remain. 

Answer to Example 13.5.1a: 
The information from Example 13.5.1a is entered above on the right.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hσ σ σ σ= ≠ .  The p-value is 0.3045.  The test statistic is 

2.2243F = .  The shaded region associated with the p-value is the area to the right of 2.2243 with 
an equal sized area in the left tail.  Since the p-value is greater than the significance level α  
(0.3045 > 0.05), 0H  cannot be rejected.  

 

TI-89 
2-SampFTest is at 9 in the Tests menu.  To use 2-
SampFTest:  

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 9:2-SampFTest. 

3) Press ENTER .   

4) The Choose Input Method window opens.  At Data 
Input Method: 

a) Select Data if the samples have been entered into lists in the calculator.  The calculator 
will compute 1 1 2 2, ,  and s n s n .   

b) Select Stats should be selected if 1 1 2 2, ,  and s n s n  are to be entered directly.  Stats is 
selected for Example 13.5.1a.   
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5) Press ENTER . 

6) One of the 2-Sample F Test windows opens:  

 
a) If Data is selected as the Data Input Method, enter the names of the lists containing the 

samples at List1 and List2.  Freq1 and Freq2 should be 1 unless the samples are entered 
as frequency tables.  In which case, enter the names of the lists containing the unique 
values at List1 and List2 and the names of the lists containing the frequencies at Freq1 
and Freq2.  

b) If Stats is selected as the Data Input Method, enter the sample standard deviations and 
sample sizes at , , , and Sx1 n1 Sx2 n2 .  The square root of a variance can be computed at 

an input location: Enter the square root symbol , the value of the variance, and the 

right parenthesis ) . 

c) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Example 
13.5.1a, “σ1 ≠ σ2” is selected.  See on the right above. 

d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to 2-SampFTest to then select Draw.  The values in the input screen would 
remain.  

7) Press ENTER .  

Answer to Example 13.5.1a: 
The information from Example 13.5.1a is entered above on the right.  The null and alternative 
hypotheses are 0 1 2 a 1 2:  and :H Hσ σ σ σ= ≠ .  The p-value is 0.304479.  The test statistic is 

2.2243F = .  The shaded region associated with the p-value is the area to the right of 2.2243 with 
an equal sized area in the left tail.  Since the p-value is greater than the significance level α  
(0.304479 > 0.05), 0H  cannot be rejected.    

aH  

Data input with 
default settings 

Stats input for 
Example 13.5.1a 
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After 2-SampFTest is applied, the confidence interval is constructed in the Home screen. 

The output statistics are available in the STATVARS folder of the VAR-LINK menu.  See below 
on the left.  On the right, statvars\sx1^2/ statvars\sx1^2 ( 2 2

1 2s s ) for the Example 13.5.1b is in 
the Home screen. 

    
The F-values for the confidence interval are computed using the invF in the Flash Apps catalog. 

1) Press CATALOG .  

2) In the CATALOG menu, press F3 Flash Apps.  

3) Move to the items beginning with the letter i: Press 9 for the letter I. 

4) Select invF( . 

5) TIStat.invF( appears in the entry line. 

In general, 1 numerator degrees of freedom denominator degrees of freedomFα α= −invF( , , ) .   

Answer to Example 13.5.1b: 
A 90% confidence interval on 2 2

1 2σ σ is (0.604976, 7.32405). 
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2 2
1 2s s  

9,7F  

7,9F  

( )2 2
1 2 9,7s s F  

( )2 2
1 2 7,9s s F  
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Chapter 14 The Analysis of Variance 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 11, The Analysis 
of Variance. 

Section 14.1 The Analysis of Variance for a Completely 
Randomized Design 
ANOVA in the TI-83/84 and TI-89 computes the components of the analysis of variance table for 
a completely randomized design.  ANOVA also computes the p-value and the pooled standard 
deviation. 

The TI-84 can construct confidence intervals for the treatment means and confidence intervals for 
the difference in treatment means. 

ANOVA in the TI-89 computes 95% confidence intervals for the treatment means.  Confidence 
intervals for the difference in treatment means can be constructed. 

The input is: 

 For the TI-83/84: between 2 and 20 lists of 
sample data 

 For the TI-89: 

 between 2 and 20 lists of sample data 

 between 2 and 20 lists of sample 
statistics { }, , , 1, ,i i in x s i k= …  

 

 

The output is: 

 the test statistic: MST
MSE

=F  

 the p-value: p (TI-83/84), P Value (TI-89) 

 At Factor: 

 1k= −df  

 SST=SS  

 MST=MS  

 At Error: 

 n k= −df  

 SSE=SS  

 MSE=MS  

 MSE=Sxp  

 

In the TI-89 Stats list editor: 

 a list of treatment means at xbarlist: ix  

 a list of lower limits of 95% confidence 
intervals for treatment means at lowlist: 

.025i ix t s n−  

 a list of upper limits of 95% confidence 
intervals for treatment means at uplist: 

.025i ix t s n+  
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Example 14.1.1 
In an experiment to determine the effect of nutrition on the attention spans of elementary school 
students, a group of 15 students were randomly assigned to each of three meal plans: no 
breakfast, light breakfast, and full breakfast.  Their attention spans (in minutes) were recorded 
during a morning reading period and are shown below.  

No Breakfast Light Breakfast Full Breakfast 

8 14 10 

7 16 12 

9 12 16 

13 17 15 

10 11 12 

a) Construct the analysis of variance table for this experiment.  Do the data provide sufficient 
evidence to indicate a difference in the average attention spans depending on the type of 
breakfast eaten by the student? 

b) The researcher believes that students who have no breakfast will have significantly shorter 
attention spans but that there may be no difference between those who eat a light or a full 
breakfast. Find a 95% confidence interval for the average attention span for students who eat 
no breakfast. 

c) Find a 95% confidence interval for the difference in the average attention spans for light 
versus full breakfast eaters. 

(These are Examples 11.14 through 11.16 in Introduction to Probability and Statistics, 13th 
Edition.) 

Below, the data is in L1, L2 , and L3 of the TI-83/84 stat list editor and in list1, list2, and list3 of 
the TI-9 Stats/List Editor. 

    

TI-83/84 
ANOVA is at F in the TI-83 STAT TESTS menu and at H in 
the TI-84 STAT TESTS menu.  The TI-84 menu is shown on 
the right.  To use ANOVA: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select H:ANOVA(.   

3) Press ENTER . 

4) ANOVA( is entered in the home screen.  There is no associated input screen. 
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5) A list for each sample is entered after ANOVA(.  The lists are separated by commas.  A right 
parenthesis is entered after the last list.  

 

6) Press ENTER . 

Answer to Example 14.1.1a: 
The information from Example 14.1.1a is entered above.  The test statistic is F = 4.93258427.  
The p-value is 0.0273256499.  Since the p-value is less than the significance level α  
(0.0273256499 < 0.05), 0H  can be rejected. 

 

Three variables are used below to compute confidence intervals. MSE=Sxp is output from 
ANOVA and should be saved in a variable.  x will be a result of 1-Var Stats.  x and y  together 
will be result of 2-Var Stats.  

1) MSE=Sxp is available in the VARS Statistics Test menu. 

a) Press VARS . 

b) Select 5:Statistics.  Press ENTER .  

c) Move the cursor across to TEST. 

d) Select E:Sxp.  Press ENTER . 

2) x and y are available in the VARS Statistics XY menu. 

a) Press VARS . 

b) Select 5:Statistics.  Press ENTER .  

c) The XY is shown. 

Input for Example 14.1.1a 
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d) Select 2: x  or 5 : y .  Press ENTER . 

In the TI-84, 2tα = invT(1 2α− , degrees of freedom).  For ANOVA, 2tα = invT(1 2α− , n k− ). 
The function invT( is at 4 in the DISTR menu. 

 

Answer to Example 14.1.1b: 

1) Sxp is saved to a variable.  Here, Sxp is saved to A, which is ALPHA [ ]A . 

 
2) 1-Var Stats is applied to L1.   

 

3) Press ENTER .  The output to the home screen is not important in this example. 

4) A 95% confidence interval for the no-breakfast sample mean is (7.0265, 11.773). 

 

Answer to Example 14.1.1c: 
1) 2-Var Stats is applied to L2 and L3.  2-Var Stats is at 2 in the STAT CALC menu.   
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2) Press ENTER .  The output to the home screen is not important in this example. 

3) A 95% confidence interval on 2 3μ μ− is (−2.3566, 4.3566).  

 

TI-89 
ANOVA is at C in the Tests menu.  To use ANOVA: 

1) Press 2ND [ ]F6 Tests.  The cursor is at C:ANOVA. 

2) Press ENTER .   

3) The Choose Input Method window opens.   

a) At Data Input Method: 

i) Select Data if the samples have been entered into lists in the calculator.  Data is 
selected for Example 14.1.1a.  

ii) Select Stats should be selected if lists of sample statistics,{ }, ,i i in x s , are to be 
entered.     

 
b) At Number of Groups, select the number of samples. 

4) Press ENTER . 

5) One of the Analysis of Variance windows opens:   

 
a) If Data is selected as the Data Input Method, enter the names of the lists containing the 

samples.  

Data input for 
Example 14.1.1 

Stats input with 
default settings 
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e) If Stats is selected as the Data Input Method, enter the names of the lists containing 
statistics. 

6) Press ENTER .  

Answer to Example 14.1.1a: 
The information from Example 14.1.1a is entered above.  The test statistic is F = 4.93258.  The p-
value is 0.027326.  Since the p-value is less than the significance level α  (0.027326 < 0.05), 0H  
can be rejected. 

 

Answer to Example 14.1.1b: 
From the first row of xbarlist, 1 9.4x = .  From the first rows of lowlist and uplist, a 95% 
confidence interval for the no-breakfast sample mean is (7.0265, 11.773). 

 
After ANOVA is applied, a confidence interval for the difference in treatment means is 
constructed in the Home screen. 

The lists and statistics produced by ANOVA are available in the STATVARS folder of the VAR-
LINK menu.  See below on the left.  On the right, the second and third rows of statvars\xbarlist 
(statvars\xbarlist[2] and statvars\xbarlist[3] for 2 3and x x ) for the Example 14.1.1c are in the 
Home screen. 
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The t-values for the confidence interval are computed using the inv_t in the Flash Apps catalog. 

1) Press CATALOG .  

2) In the CATALOG menu, press F3 Flash Apps.  

3) Move to the items beginning with the letter i: Press 9 for the letter I. 

4) Select inv_t( . 

5) TIStat.inv_t( appears in the entry line. 

In general, 1 degrees of freedomtα α= −inv_t( , ) .   

Answer to Example 14.1.1c: 
A 95% confidence interval on 2 3μ μ− is (−2.3566, 4.3566). 

  

Section 14.2 The Analysis of Variance for a Randomized 
Block Design 
ANOVA2-Way/Block in the TI-89 computes the components of the analysis of variance table for 
a randomized block design.  ANOVA2-Way/Block also computes p-values and the pooled 
standard deviation.  Confidence intervals can be constructed in the TI-89. 

The input is between 2 and 20 lists with data 
associated with treatments.   

Each row is data from a block.  

The output is: 

 At Factor: 

2 3x x−  

.025t  

2 3

1 1s
n n

+  

( )2 3 .025
2 3

1 1x x t s
n n

− − +  

( )2 3 .025
2 3

1 1x x t s
n n

− + +  
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 the test statistic: MST

MSE
=F  

 the P Value 

 1k= −df  

 SST=SS  

 MST=MS  

 At Block: 

 the test statistic: MSB
MSE

=F  

 the P Value 

 1b= −df  

 SSB=SS  

 MSB=MS  

 At Error: 

 ( )( )1 1k b= − −df  

 SSE=SS  

 MSE=MS  

 MSE=s  

Example 14.2.1 
The cellular phone industry is involved in a fierce battle for customers, with each company 
devising its own complex pricing plan to lure customers.  Since the cost of a cell phone minute 
varies drastically depending on the number of minutes per month used by the customer, a 
consumer watchdog group decided to compare the average costs for four cellular phone 
companies using three different usage levels as blocks.  The monthly costs (in dollars) computed 
by the cell phone companies for peak-time callers at low (20 minutes per month), middle (150 
minutes per month), and high (1000 minutes per month) usage levels are given below.  

 Company 

Usage Level A B C D 

Low 27 24 31 23 

Middle 68 76 65 67 

High 308 326 312 300 

a) Construct the analysis of variance table for this experiment.  Do the data provide sufficient 
evidence to indicate a difference in the average monthly cell phone cost depending on the 
company the customer uses? 
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b) Suppose, however, that you are an executive for company B and your major competitor is 
company C. Can you claim a significant difference in the two average costs? Use a 95% 
confidence interval. 

(These are Examples 11.8 through 11.10 in Introduction to Probability and Statistics, 13th 
Edition.) 

Below, the data is in list1, list2, list3, and list4 of the TI-9 Stats/List Editor. 

 

TI-89 
To use ANOVA2-Way/Block: 

1) Press 2ND [ ]F6 Tests.  The cursor is at D:ANOVA2-
Way. 

2) Press ENTER .   

3) The 2-way Analysis of Variance window opens.   

a) At Design, select Block. 

b) At Lvls of Col Factor, select the number of input lists. 

 

4) Press ENTER . 

5) The 2-Way ANOVA – Block Design windows opens:   

 

Input for Example 14.2.1a 
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6) Enter the names of the lists containing the data.  

7) Press ENTER .  

Answer to Example 14.2.1a: 
The information from Example 14.2.1a is entered above.   

 The null hypothesis of no difference in the average cost among companies is not rejected.  
The test statistic is F = 1.84058 and the p-value is 0.240378.  

 There is a significant difference in the block means.  The test statistic is F = 2351.99 and the 
p-value is 92.06727 10 0.00000000206727−× = .   

 
A confidence interval for the difference in treatment means is constructed in the Home screen.   

2-Var Stats can be used to compute the treatment means.   

 
The statistics produced by ANOVA2-Way and 2-Var Stats are available in the STATVARS 
folder of the VAR-LINK menu.   

Below on the left: 

 MSE=s is from ANOVA2-Way.  

 x_bar and y_bar are from  2-Var Stats. They are the treatment means, 2 3 and T T , 
respectively. 
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On the right, statvars\s, statvars\x_bar, and statvars\y_bar for the Example 14.2.1b are in the 
Home screen.  

    
The t-values for the confidence interval are computed using the inv_t in the Flash Apps catalog. 

1) Press CATALOG .  

2) In the CATALOG menu, press F3 Flash Apps.  

3) Move to the items beginning with the letter i: Press 9 for the letter I. 

4) Select inv_t( . 

5) TIStat.inv_t( appears in the entry line. 

In general, 1 degrees of freedomtα α= −inv_t( , ) .   

Answer to Example 14.2.1b: 
A 95% confidence interval on the difference in average costs for company B and company C is 
(−6.67522, 18.6752). 
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Section 14.3 The Analysis of Variance for an a×b Factorial 
Experiment 
ANOVA2-Way/2 Factor, Eq Reps in the TI-89 computes the components of the analysis of 
variance table for an a b× factorial design where each treatment combination is replicated the 
same number of times.  ANOVA2-Way/2 Factor, Eq Reps also computes p-values and the 
pooled standard deviation. 

The input is: 

 between 2 and 20 lists with data associated 
with the levels of factor A   

 Each list contains equal-sized groups with 
data associated with the levels of factor B  

 

 

The output is: 

 At COLUMN FACTOR: 

 the test statistic: MSA
MSE

=F  

 the P Value 

 1a= −df  

 SSA=SS  

 MSA=MS  

 At ROW FACTOR: 

 the test statistic: MSB
MSE

=F  

 the P Value 

 1b= −df  

2 3T T−  

.025t  

.025
2t s
b

 

( )2 3 .025
2T T t s
b

− −  

( )2 3 .025
2T T t s
b

− +  
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 SSB=SS  

 MSB=MS  

 At INTERACTION: 

 the test statistic: MS(AB)
MSE

=F  

 the P Value 

 ( )( )1 1a b= − −df  

 SS(AB)=SS  

 MS(AB)=MS  

 At Error: 

 ( )1ab r= −df  

 SSE=SS  

 MSE=MS  

 MSE=s  

Example 14.3.1 
The two supervisors were each observed on three randomly selected days for each of the three 
different shifts, and the production outputs were recorded. Analyze these data using the 
appropriate analysis of variance procedure. 

 Shift 

Supervisor Day Swing Night 

1 571 480 470 

 610 474 430 

 625 540 450 

2 480 625 630 

 516 600 680 

 465 581 661 

(This is Examples 11.12 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the data is in list1, list2, and list3 of the TI-9 Stats/List Editor. 
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TI-89 
To use ANOVA2-Way/2 Factor, Eq Reps: 

1) Press 2ND [ ]F6 Tests.  The cursor is at D:ANOVA2-
Way.  

2) Press ENTER .   

3) The 2-way Analysis of Variance window opens.   

a) At Design, select 2 Factor, Eq Reps. 

b) At Lvls of Col Factor, select the number of input lists. 

c) At Lvls of Row Factor, enter the number of equal-sized groups in each list. 

 

4) Press ENTER . 

5) The 2-Way ANOVA – 2 Factor Design windows opens:   

 
6) Enter the names of the lists containing the data.  

7) Press ENTER .  

Answer to Example 14.3.1: 
The information from Example 14.3.1 is entered above.   

 For null hypothesis that Shift and Supervisor do not interact, the test statistic is F = 56.3382 
and the p-value is 77.95028 10 0.000000795028−× = .  

 For null hypothesis that there are no differences among Shift means, the test statistic is F = 
0.171528 and the p-value is 0.844406.   

 For null hypothesis that there is no difference between Supervisor means, the test statistic is F 
= 26.6778 and the p-value is 0.000235. 

 

Input for Example 15.3.1 
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Chapter 15 Linear Regression and Correlation 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 12, Linear 
Regression.   

See this manual’s Chapter 7, Describing Bivariate Data, for a discussing of scatterplots and the 
use of LinReg(a+bx) in correlation and regression.   

Section 15.1 Inference for Simple Linear Regression and 
Correlation 
Hypothesis Test: LinRegTTest in the TI-83/84 and TI-89 tests the equivalent hypotheses on the 
slope parameter β and the correlation coefficient ρ . 

The input is: 

 the paired data in 2 lists 

 the alternative hypothesis aH :  & 0β ρ ≠ , 
& 0β ρ < , & 0β ρ >  

 optionally, a function name for the linear 
equation:  Y1 in the TI-83/84 and y1(x) in 
the TI-89, for example 

 

The output is: 

 the alternative hypothesis without the aH  
notation 

 the test statistic 2

0 2
1xx

b nr
rs S

− −
= =

−
t   

 the p-value: p (TI-83/84), P Value (TI-89)  

 the degrees of freedom df 

 y-intercept: a 

 slope: b  

 MSE=s  

 coefficient of determination: r2 

 correlation coefficient: r 

 a list of the residuals ˆ , 1, ,i iy y i n− = … : 
RESID (TI-83/84) and resid (TI-89) 

 If a function name is selected, the 
regression function is stored in the Y= 
editor at that name. 

Confidence Interval:  

The TI-83 does not construct confidence intervals for linear regression but the standard errors can 
be calculated.   

With the TI-84, LinRegTInt computes a confidence interval on the slope parameter β .   Since the 
TI-84 can compute 2tα  with invT, it can construct a confidence interval for a mean response and 
a prediction interval for a future response. 

With the TI-89, LinRegTInt computes a confidence interval on the slope parameter β , and it also 
computes a confidence interval for a mean response and a prediction interval for a future 
response.  
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 A ( )1 100%α−  confidence interval for β : 2
xx

sb t
Sα±  

 A ( )1 100%α−  confidence interval for the average value of y when 0x x= : 

( )2
0

2
1ˆ

xx

x x
y t s

n Sα

−
± +  

 A ( )1 100%α−  prediction interval for a particular value of y when 0x x= : 

( )2
0

2
1ˆ 1

xx

x x
y t s

n Sα

−
± + +  

The symbol 2tα  is the t-value corresponding to an area 2α  in the upper tail of Student’s t 
distribution with 2n − degrees of freedom.  Table 4 in Appendix I lists t-values, where 2α  
identifies the appropriate column and the degrees of freedom identifies the appropriate row.   

Example 15.1.1 
The table below displays the mathematics achievement test scores for a random sample of 10n =  
college freshmen, along with their final calculus grades. 

Student Mathematics 
Achievement 

Test Score 

Final Calculus 
Grade 

1 39 65 

2 43 78 

3 21 52 

4 64 82 

5 57 92 

6 47 89 

7 28 73 

8 75 98 

9 34 56 

10 52 75 

a) Find the least-squares prediction line for the calculus grade data. 

b) Determine whether there is a significant linear relationship between the calculus grades and 
test scores. Test at the 5% level of significance. 

c) Find a 95% confidence interval estimate of the slope β  for the calculus grade data. 

d) Estimate the average calculus grade for students whose achievement score is 50, with a 95% 
confidence interval. 

e) A student took the achievement test and scored 50 but has not yet taken the calculus test. 
Predict the calculus grade for this student with a 95% prediction interval. 
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(These are Examples 12.1 through 12.5 in Introduction to Probability and Statistics, 13th Edition.) 

Example 15.1.2 
The heights and weights of 10n =  offensive backfield football players are randomly selected 
from a county’s football all-stars.  

Student Height, x Weight, y 

1 73 185 

2 71 175 

3 75 200 

4 72 210 

5 72 190 

6 75 195 

7 67 150 

8 69 170 

9 71 180 

10 69 175 

a) Calculate the correlation coefficient for the heights (in inches) and weights (in pounds). 

b) Is this correlation significantly different from 0? 

(These are Examples 12.7 and 12.8 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the data for Example 15.1.1 is in L1 and L2 of the TI-83/84 stat list editor and in list1 and 
list2 of the TI-9 Stats/List Editor.  The data for Example 15.1.2 is in L3 and L4 of the TI-83/84 
stat list editor and in list3 and list4 of the TI-9 Stats/List Editor.  

   

TI-83/84 
LinRegTTest is at E in the TI-83 STAT TESTS menu and 
at F in the TI-84 STAT TESTS menu.  The TI-84 menu is 
shown at the right.  To use LinRegTTest:  

1) Press STAT .   

2) Move the cursor across to TESTS.  Select F: 
LinRegTTest.   

3) Press ENTER . 

4) In the LinRegTTest input screen: 
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a) At Xlist, accept or enter the name of the list for the x variable.  The default entry is L1.  
To select another list, use the keypad or the LIST NAMES menu.   

b) At Ylist, accept or enter the name of the list for the y variable.  The default entry is L2.  
To select another list, use the keypad or the LIST NAMES menu. 

c) Freq should be 1 unless the data is entered as a frequency table.  In which case, enter the 
name of the lists containing the unique pairs at Xlist and Ylist.  The name of the list 
containing the frequencies of the pairs would be at Freq. 

 
d) At “β & ρ:”, select the inequality for the alternative hypothesis.  For Examples 15.1.1 and 

15.1.2, “≠0” is selected.  See above. 

e) At RegEQ, enter the name of a function for the regression line: 

i) Press VARS . 

ii) Move the cursor to Y-VARS. 

iii) The selection is 1:Function.  Press ENTER .  

iv) The FUNCTION menu lists function names.  With cursor at a function name, press 
ENTER .  Y1 has been selected above. 

 

5) Move the cursor to Calculate.  Press ENTER . 

Answer to Example 15.1.1a&b: 
Below is the LinRegTTest output, the list of residuals RESID, and the regression function in the 
Y= editor. 

a) The least-squares prediction line: ˆ 40.78415521 0.7655618432y x= +  

b) With the test statistic t = 4.375014926 and the p-value = 0.0023645318, there is a significant 
linear relationship between the calculus grades and test scores. 

 

aH  
Input for Example 
15.1.1a & b 

regression 
equation 
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LinRegTInt is at G in the TI-84 STAT TESTS menu.  To 
use LinRegTInt: 

1) Press STAT .   

2) Move the cursor across to TESTS.  Select G: 
LinRegTInt.   

3) Press ENTER . 

4) In the LinRegTInt input screen: 

a) At Xlist, accept or enter the name of the list for the x variable.  The default entry is L1.  
To select another list, use the keypad or the LIST NAMES menu.   

b) At Ylist, accept or enter the name of the list for the y variable.  The default entry is L2.  
To select another list, use the keypad or the LIST NAMES menu. 

c) Freq should be 1 unless the data is entered as a frequency table.  In which case, enter the 
name of the lists containing the unique pairs at Xlist and Ylist.  The name of the list 
containing the frequencies of the pairs would be at Freq. 

 
d) At C-Level, enter the confidence level either as a decimal or a percent. 

e) Above, Y1 is at RegEQ from the previous use of LinRegTTest.  The name of a function 
for the regression line would be entered here as it was with LinRegTTest.  

5) Move the cursor to Calculate and press ENTER .  

Input for Example 
15.1.1c 

regression 
equation 
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Answer to Example 15.1.1c: 
With the TI-84, a 95% confidence interval on the slope parameter β  is (0.36205, 1.1691).   

 
The TI-83 does not compute a confidence interval for the slope parameter β .  However, for the 

standard error, ( )MSE 1 0.17498xx xS s s n= − = .  The statistic xs  is the standard deviation of 

the x values: 
1

xx
x

Ss
n

=
−

. 

 

i) MSE=s is available in the VARS Statistics Test menu. 

(1) Press VARS . 

(2) Select 5:Statistics.  Press ENTER .  

(3) Move the cursor across to TEST. 

(4) Select 0:s.  Press ENTER . 

ii) Sx is available in the VARS Statistics XY menu. 

(1) Press VARS . 

(2) Select 5:Statistics.  Press ENTER .  

(3) The XY is shown. 

(4) Select 3:Sx.  Press ENTER . 

iii) For the next answer, x is available in the VARS Statistics XY menu. 

(1) Press VARS . 

(2) Select 5:Statistics.  Press ENTER .  

(3) The XY is shown. 

(4) Select 2: x .  Press ENTER . 

confidence 
interval 
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In the TI-84, 2tα = invT(1 2α− , degrees of freedom).  For simple linear regression, 

2tα = invT(1 2α− , 2n − ). The function invT( is at 4 in the DISTR menu. 

 

Answer to Example 15.1.1d & e: 
e) With the TI-83/84, the regression function evaluated at 50 is computed with Y1(50) in the 

home screen.  The standard error for the confidence interval is ( )( )2MSE 1 50 xxn x S+ −  

( ) ( )( )2 21 50 1 xs n x n s= + − −  = 2.83993. 

 
With the TI-84, a 95% confidence interval would be: (72.513, 85.611). 

    

f) The standard error for the prediction interval is ( )( )2MSE 1 1 50 xxn x S+ + −  

( ) ( )( )2 21 1 50 1 xs n x n s= + + − − = 9.15524. 

 
With the TI-84, a 95% prediction interval would be: (72.513, 85.611). 

    

Answer to Example 15.1.2: 
Below is the LinRegTTest output for Example 15.1.2. 

a) The correlation coefficient for the heights and weights is r = 0.8261. 
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b) With the test statistic t = 4.146421183 and the p-value = 0.0032247912, this correlation is 
significantly different from 0. 

 

TI-89 
LinRegTTest is at A in the Tests menu.  To use 
LinRegTTest: 

1) Press 2ND [ ]F6 Tests.  The cursor is at A: 
LinRegTTest. 

2) Press ENTER .   

3) The Linear Regression T Test windows opens:   

 
a) At X List, type or enter the name of the list containing the x values.  To enter a name, use 

VAR-LINK menu.   

b) At Y List, type or enter the name of the list containing the y values.  To enter a name, use 
VAR-LINK menu. 

c) For ungrouped data such as Example 15.1.1, Freq should be 1. 

d) At Alternative Hyp, select the inequality for the alternative hypothesis.  For Examples 
15.1.1 and 15.1.2, “β & ρ ≠ 0” is selected. 

e) At Store RegEqn, use the menu to select a name of the function for the regression line.  
y1(x) will do. 

f) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 
return to LinRegTTest to then select Draw.  The values in the input screen would 
remain. 

aH  Input for Example 
15.1.1a & b 

regression 
equation 
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4) Press ENTER .  

Answer to Example 15.1.1a & b: 
Below is the LinRegTTest output, the t-distribution the shaded p-value, the list of residuals 
resid, and the regression function in the Y= editor. 

a) The least-squares prediction line: ˆ 40.7842 0.765562y x= +  

b) With the test statistic t = 4.37501 and the p-value = 0.002365, there is a significant linear 
relationship between the calculus grades and test scores. 

    

 
LinRegTInt is at 7 in the Ints menu.  To use LinRegTInt:  

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 7:LinRegTInt.  

3) Press ENTER .   

4) The Linear Regression T Interval windows opens: 

a) At X List, type or enter the name of the list containing the x values.  To enter a name, use 
VAR-LINK menu.   

b) At Y List, type or enter the name of the list containing the y values.  To enter a name, use 
VAR-LINK menu. 

c) For ungrouped data such as Example 15.1.1, Freq should be 1. 

d) At Store RegEqn, use the menu to select a name of the function for the regression line.  
y1(x) is selected here. 

e) At Interval: 
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i) Select Slope for a confidence interval on the slope parameter β .  

ii) Select Response for a confidence interval on a mean response and a prediction 
interval.  The X Value box becomes active.  Enter 0x  here. 

f) At C Level, enter the confidence level either as a decimal or a percent.  

5) Press ENTER . 

 

 

Answer to Example 15.1.1c: 
A 95% confidence interval on the slope parameter β  is (0.362, 1.169). 

 

Answer to Example 15.1.1d & e: 

confidence 
interval 

Input for Example 15.1.1c 

Selection of confidence interval on 
mean response and prediction 
interval with 50x =  

Selection of confidence 
interval on β  

Input for Example 15.1.1d & e 
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d) When 50x = , ˆ 79.0622y = .  A 95% confidence interval on the mean response for 50x = is 
(72.51, 85.61). 

e) A 95% prediction interval on a future response for 50x = is (57.95, 100.2). 

 

Answer to Example 15.1.2: 
Below is the LinRegTTest output for Example 15.1.2. 

a) The correlation coefficient for the heights and weights is r = 0.826105. 

b) With the test statistic t = 4.14642 and the p-value = 0.003225, this correlation is significantly 
different from 0.    

 

Section 15.2 Diagnostic Tools for Checking the Regression 
Assumptions 
A residual plot is a scatter plot of the residuals ˆi iy y− and the fitted values ˆiy .  This manual’s 
Chapter 7, Describing Bivariate Data, discusses scatterplots.  

The normal probability plot is NormProbPlot in the TI-83 and TI-84.  It is Norm Prob Plot in 
the TI-89.   

ŷ

confidence 
interval 

prediction 
interval 

0x
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TI-83/84 
In the TI-83/84, a residual plot is created by: 

 The residuals in the RESID list created by LinRegTTest. 

 A list of fitted values created by applying the linear regression function to the x-values.  For 
Example 15.1.1, that would be Y1(L1).  Below, the fitted values are put into L6.    

    
The residual plot is below.  The scatter plot’s Xlist is L6 and Ylist is RESID. 

 
The normal probability plot is the NormProbPlot in the TI-83 and TI-84.  The Plot1 input screen 
is below. 

1) Make or accept the following selections. 

a) The plot should be On. 

b) At Type, the icon for NormProbPlot should be selected.  It is the last icon in the second 
row.  See the selection below. 

c) At Data List, enter RESID by going to the LIST NAMES menu.   

d) At Data Axis, accept X. 

e) At Mark, accept or change the symbol for the data points in the graph. 

 
2) Use ZoomStat to display the NormProbPlot plot.  ZoomStat redefines the viewing window 

so that all the data points are displayed.  Press ZOOM .   

a) Select 9:ZoomStat.  Press ENTER . 

NormProbPlot 
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b) Or, press ZOOM  and then just press 9 on the keypad. 

3) The NormProbPlot plot appears.  Below is the normal probability plot for the residuals in 
Example 15.1.1. 

  

TI-89  
In the TI-89, a residual plot is created by: 

 The residuals in the resid list created by LinRegTTest. 

 A list of fitted values created by applying the linear regression function to the x-values.  For 
Example 15.1.1, that would be y1(list1).  Below, the fitted values are put into L6.    

    
The residual plot is below.  The scatter plot’s x is list6 and y is statvars\resid. 

 
The normal probability plot is the Norm Prob Plot in the TI-89.   

1) Start by creating the z-scores of the expected values of the residuals had the residuals come 
from a normal distribution.  This is done at the Norm Prob Plot window. 

a) Press F2  Plots.  Select 2:Norm Prob Plot.   
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b) Press ENTER . 

2) The Normal Prob Plot window opens.      

a) At Plot Number, select an available plot for the normal probability plot.  Below, Plot 2 
is selected. 

b) At List, enter statvars\resid by going to the VAR-LINK menu. 

c) At Data Axis, accept X. 

d) At Mark, accept or change the symbol for the data points in the graph. 

e) At Store Zscores to, accept statvars\zscores.   

f) Press ENTER . 

 
3) The zscores list enters the list editor.  It is the list of sorted z-scores.  The z-scores are not 

listed in the same order as the corresponding residuals.   

 
4) A Scatter plot of the z-scores and the residuals is automatically created in the Plot Setup 

window.  See below.  The plot’s x is statvars\npplist which is an automatically created list 
of the sorted residuals.  The plot’s y is statvars\ zscores.   

a) Press F2  Plots.   

b) Select 1:Plot Setup.   

c) Press ENTER . 
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5) Press F5  to apply ZoomData to display the Scatter plot.  ZoomData defines the viewing 
window so that all the data points are displayed.  The Scatter plot appears.  Below is the 
normal probability plot for the residuals in Example 15.1.1. 
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Chapter 16 Multiple Regression Analysis 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 13, Multiple 
Regression Analysis.   

Hypothesis Test: MultRegTests in the TI-89 computes the components of the analysis of 
variance table, the tests, and many statistics for multiple regression analysis. 

The input is the predictor variable and k response variables in 1k +  lists. 

 The output screen contains: 

 analysis of variance F-test: MSR
MSE

=F  

 p-value: P Value 

 coefficient of determination 2R : 2R  

 adjusted value of 2R : 2Adj R  

 MSE=s  

 Durbin-Watson statistic on first-order auto correlation: DW   

 At REGRESSION: 

 k=df  

 SSR=SS  

 MSR=MS  

 At Error: 

 1n k= − −df  

 SSE=SS  

 MSE=MS  

 estimates of the partial regression coefficients: 0 1, ,b b …B List = {  

 standard errors of the estimates: 0 1SE( ),SE( ),b b …SE List = {  

 corresponding t statistics: 0 0 1 1SE( ), SE( ),b b b b …t List = {  

 corresponding p-values: P List  

 Output to the TI-89 Stats list editor: 

 list of fitted values ˆiy : yhatlist 

 list of the residuals ˆi iy y− : resid 

 list of the standardized residuals ( ) ( )ˆ ˆSEi i i iy y y y− − : sresid 

 list of leverage values (distance an observation’s row of  x values is from ( )1, , kx x… ): 
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leverage 

 list of Cook’s distances (an observation’s influence based on residual and leverage): 
cookd 

 estimates of the partial regression coefficients 0 1, ,b b … : blist 

 standard errors of the estimates 0 1SE( ),SE( ),b b …: selist 

 corresponding t statistics 0 1

0 1

, ,
SE( ) SE( )

b b
b b

… : tlist 

 corresponding p-values: plist 

Confidence Interval: In the TI-89, MultRegInt computes a confidence interval for a mean 
response and a prediction interval for a future response.  

Example 16.1.1 
How do real estate agents decide on the asking price for a newly listed condominium?  A 
computer database in a small community contains the listed selling price y (in thousands of 
dollars), the amount of living area 1x  (in hundreds of square feet), and the numbers of floors 2x , 
bedrooms 3x , and bathrooms 4x , for 15n = randomly selected condos currently on the market.  
The data are shown below. 

Observation List Price, y 
Living 

Area, 1x  Floors, 2x  Bedrooms, 3x  Baths, 4x  

1 169 6 1 2 1 

2 218.5 10 1 2 2 

3 216.5 10 1 3 2 

4 225 11 1 3 2 

5 229.9 13 1 3 1.7 

6 235 13 2 3 2.5 

7 239.9 13 1 3 2 

8 247.9 17 2 3 2.5 

9 260 19 2 3 2 

10 269.9 18 1 3 2 

11 234.9 13 1 4 2 

12 255 18 1 4 2 

13 269.9 17 2 4 3 

14 294.5 20 2 4 3 

15 309.9 21 2 4 3 
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a) Is the regression equation that uses information provided by the predictor variables 
1 2 3 4, , , x x x x  substantially better than the simple predictor y ?  Test at the 5% level of 

significance. 

b) Determine 2R and the adjusted 2R . 

c) Determine the fitted regression equation. 

d) Do all of the predictor variables add important information for prediction in the presence of 
other predictors already in the model? Test at the 5% level of significance. 

e) Construct a residual plot and normal probability plot on the residuals. 

f) Construct a 95% confidence interval on the mean price for a house with 1000 square feet of 
living area, one floor, three bedrooms, and two baths. 

g) Construct a 95% prediction interval on the price for a house with 1000 square feet of living 
area, one floor, three bedrooms, and two baths. 

(These are from Example 13.2 and the analysis of Table 13.1 in Introduction to Probability and 
Statistics, 13th Edition.) 

Below, the data in variables 1 2 3 4, , , , y x x x x  are in list1 through list5, respectively.  The x-values 
for parts e and f are in list6.  

  

TI-89 
MultRegTests is at B in the Tests menu.  To use 
MultRegTests: 

1) Press 2ND [ ]F6 Tests.  The cursor is at B: 
MultRegTests. 

2) Press ENTER .   

3) The Multiple Regression Tests windows opens:   

 
a) At Num of Ind Vars, select k, the number of independent/predictor variables.  This 

results in k x-lists becoming active.  For Example 16.1.1, there are 4 x-lists: X1 List, X2 
List, X3 List, X4 List. 

Input for Example 
16.1.1 a-e 
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b) At Y List, type or enter the name of the list containing the response variable y.  To enter a 
name, use VAR-LINK menu. 

c) At each of the in k x-lists, type or enter the name of the list containing an 
independent/predictor variable.  To enter a name, use VAR-LINK menu. 

4) Press ENTER .  

Answer to Example 16.1.1a & b: 
Below is the MultRegTests output. 

a) With the test statistic F = 84.8009 and the p-value = 0.000000112789, the regression equation 
that uses information provided by the predictor variables 1 2 3 4, , , x x x x  is substantially better 
than the simple predictor y . 

b) 2 0.971363R = and the adjusted 2 0.959909R =  

 

Answer to Example 16.1.1c & d: 
Below are blist, selist, tlist, and plist in the list editor. 

c) 1 2 3 4ˆ 118.763 6.270 16.203 2.673 30.271y x x x x= + − − +  

d) All the p-values in plist are less than 0.05, expect the p-value for 3x .  It is 0.56519. 

 

0 1 2 3 4, , , ,b b b b b  p-value for 3x  
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Answer to Example 16.1.1e: 
Below on the left is the residual plot.  It is a Scatter plot with x being statvars\yhatlist and with 
y being statvars\resid.  Below on the right is a normal probability plot of statvars\resid.  

    
 

 

MultRegInt is at 8 in the Ints menu.  To use MultRegInt:  

1) Press 2ND [ ]F7 Ints.   

2) The cursor is at 8:MultRegInt.  

3) Press ENTER .   

4) A Mult Reg Pt Estimate & Intervals window opens.  At Num of Ind Vars, select k, the 
number of independent/predictor variables.  Press ENTER .   

 
5) Another Mult Reg Pt Estimate & Intervals window opens with k x-lists.  For Example 

16.1.1, there are 4 x-lists: X1 List, X2 List, X3 List, X4 List. 

 
a) At Y List, type or enter the name of the list containing the response variable y.  To enter a 

name, use VAR-LINK menu. 

b) At each of the in k x-lists, type or enter the name of the list containing an 
independent/predictor variable.  To enter a name, use VAR-LINK menu. 

c) At X Values List, type or enter the name of the list containing the x-values for the 
estimated response ŷ .  To enter a name, use VAR-LINK menu.  Also, {10,1,3,2} could be 
entered for Example 16.1.1f & g. 

Input for Example 
16.1.1f & g 
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d) At C Level, enter the confidence level either as a decimal or a percent.  

6) Press ENTER . 

Answer to Example 16.1.1f & g: 
f) With 1 2 3 210, 1, 3, 2,x x x x= = = =  the estimate ˆ 217.78y = .  A 95% confidence interval on the 

mean response is (210.9, 224.7). 

g) A 95% prediction interval on a future response is (201, 234.5). 

 
 

prediction 
interval 

x-values 

confidence 
interval 

ŷ
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Chapter 17 Analysis of Categorical Data 
This chapter corresponds to Introduction to Probability and Statistics’ Chapter 14, Analysis of 
Categorical Data. 

Section 17.1 Testing Specified Cell Probabilities: The 
Goodness-of-Fit Test  
The χ2GOF-Test in the TI-84 and the Chi2 GOF perform goodness-of-fit tests. 

The input is: 

 a list of observed cell counts: iO , 1,i k= …  

 a list of expected cell counts: iE , 1,i k= …  

 the degrees of freedom  

The output is: 

 the test statistic ( )2
2 i i

i

O E
E

χ
−

=∑ : χ2 (TI-84), Chi-2 (TI-89) 

 the p-value: p (TI-84), P Value (TI-89) 

 the degrees of freedom: df 

 a list of the cell contributions to the test statistic, 
( ) ( )2 2

1 1

1

, , k k

k

O E O E
E E

⎧ ⎫− −⎪ ⎪
⎨ ⎬
⎪ ⎪⎩ ⎭

… :  

 TI-84, in the output and as a list: CNTRB 

 TI-89: in the output, Comp Lst; as a list, complist   

 the curve of the 2χ distribution with the area for the p-value shaded 

Example 17.1.1 
A researcher designs an experiment in which a rat is attracted to the end of a ramp that divides, 
leading to doors of three different colors. The researcher sends the rat down the ramp 90n =  
times and observes the choices listed below.  Does the rat have (or acquire) a preference for one 
of the three doors? 

 Door  

Green Red Blue 

20 39 31 

(This is Example 14.1 in Introduction to Probability and Statistics, 13th Edition.) 

Below, the data is in L1 and L2 of the TI-84 list editor and in list1 and list2 of the TI-89 list 
editor.   
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TI-84 
χ2GOF-Test is at D in the TI-84 STAT TESTS menu.  To  
use χ2GOF-Test:  

1) Press STAT .   

2) Move the cursor across to TESTS.  Select D:χ2GOF-
Test.   

3) Press ENTER . 

4) In the χ2GOF-Test input screen:  

a) At Observed, accept or enter the name of the list containing the observed counts iO .  
The default entry is L1.  To select another list, use the keypad or the LIST NAMES 
menu.   

b) At Expected, accept or enter the name of the list containing the expected counts iE .  The 
default entry is L2.  To select another list, use the keypad or the LIST NAMES menu. 

c) At df, accept or enter the degrees of freedom. 

 

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to χ2GOF-Test to then select Draw.  The values in the input screen 
would remain. 

Answer to Example 17.1.1: 
The information from Example 17.1.1 is entered above.  The p-value is 0.0482.  The test statistic 
is 6.0667=2χ .  The shaded region associated with the p-value is to the right of the test statistic.  
Since the p-value is less than the significance level 0.05, 0H  can be rejected.  

Input for Example 17.1.1 
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TI-89 
Chi2 GOF is at 7 in the Tests menu.  To use Chi2 GOF:  

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 7: Chi2 GOF. 

3) Press ENTER .   

4) The Chi-square Goodness of Fit window opens: 

a) At Observed List, type or enter the name of the list containing the observed counts iO .  
To enter a name, use VAR-LINK menu.   

b) At Expected List, type or enter the name of the list containing the expected counts iE .  
To enter a name, use VAR-LINK menu. 

c) At Deg of Freedom, df, enter the degrees of freedom.  

 
d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 

return to Chi2 GOF to then select Draw.  The values in the input screen would remain. 

2)  Press ENTER .  

Answer to Example 17.1.1: 
The information from Example 17.1.1 is entered above.  The p-value is 0.048155.  The test 
statistic is 6.06667=Chi - 2 .  The shaded region associated with the p-value is to the right of the 
test statistic.  Since the p-value is less than the significance level 0.05, 0H  can be rejected.  

Input for Example 17.1.1 
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Section 17.2 Tests of Independence and Homogeneity 
The χ2-Test in the TI-83/84 and the Chi2 2-way in the TI-89 perform the test of independence 
and the test of homogeneity.     

The input is an r c× table (matrix) of observed cell counts: ijO , 1, ,  and 1, ,i r j c= =… …  

The output is: 

 the test statistic
( )2

2
ˆ

ˆ
ij ij

ij

O E

E
χ

−
=∑ : χ2 (TI-83/84), Chi-2 (TI-89) 

 the p-value: p (TI-83/84), P Value (TI-89) 

 the degrees of freedom df ( )( )1 1r c= − −  

 an r c× table (matrix) of expected cell counts: ˆ
ijE .   

 In the TI-83/84, the matrix [B] is the default matrix for expected cell counts. 

 In the TI-89, the matrix statvars\expmat is the default matrix for expected cell counts. 

 In the TI-89, an r c× table (matrix) of the cell contributions to the test statistic, 
( )2ˆ

ˆ
ij ij

ij

O E

E

−
.  

The matrix statvars\compmat is the default matrix for the cell contributions.   

 the curve of the 2χ distribution with the area for the p-value shaded 

Example 17.2.1 
A total of 309n = furniture defects were recorded and the defects were classified into four types: 
A, B, C, or D.  At the same time, each piece of furniture was identified by the production shift in 
which it was manufactured.  These counts are presented in a contingency table below.  Do the 
data present sufficient evidence to indicate that the type of furniture defect varies with the shift 
during which the piece of furniture is produced? 

  Shift   

Type of Defects 1 2 3 Total 

A 15 26 33 74 

B 21 31 17 69 

C 45 34 49 128 
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D 13 5 20 38 

Total 94 96 119 309 

(This is from Examples 14.3 and 14.4 in Introduction to Probability and Statistics, 13th Edition.) 

Example 17.2.2 
A survey of voter sentiment was conducted in four midcity political wards to compare the 
fractions of voters who favor candidate A.  Random samples of 200 voters were polled in each of 
the four wards with the results shown below.  The values in parentheses in the table are the 
expected cell counts.  Do the data present sufficient evidence to indicate that the fractions of 
voters who favor candidate A differ in the four wards? 

  Ward   

 1 2 3 4 Total 

Favor A 76 53 59 48 236 

Do Not Favor A 124 147 141 152 564 

Total 200 200 200 200 800 

(This is Examples 14.7 in Introduction to Probability and Statistics, 13th Edition.) 

TI-83/84 
The r c× table of observed cell counts is input to the calculator as a matrix.  The data for 
Example 17.2.1 is entered here. 

1) On the TI-83 Plus and the TI-84 Plus, press 2ND [ ]MATRIX .  On the TI-83, 

press MATRX .   

2) Move the top cursor across to EDIT.  The side cursor selects the matrix.  Below, matrix [A] is 
selected.  All the matrices are empty.  A matrix with content would have its dimensions to the 
right of its name, for example, ×1: [A]   4 3 .   

 

3) Press ENTER . 

4) The matrix editor opens:  

a) Enter the number of rows before × .  Enter the number of columns after × .  Below on the 
left, the matrix editor creates a 4 3× matrix of zeros.     

b) Input the value for the first row and first column.  Press ENTER .  The input cursor 
moves across the row from left to right and then to the beginning of the next row when 
ENTER  is pressed.  One can also move around the matrix with the direction arrows. 
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c) Below on the right is the matrix for Example 17.2.1.   

 
5) If a nonempty matrix is selected for editing, changing dimensions would remove rows or 

columns and add rows or columns of zeros, as required.  New values would replace the old. 

χ2-Test is at C in the TI-83/84 STAT TESTS menu.  To use 
χ2-Test:  

1) Press STAT .   

2) Move the cursor across to TESTS.  Select C:χ2-Test.   

3) Press ENTER . 

4) In the χ2-Test input screen:  

a) At Observed, accept or enter the name of the matrix containing the observed counts ijO .  
The default entry is [A].  To select another matrix, use the MATRIX NAMES menu.   

b) At Expected, accept or enter the name of the matrix to receive the expected counts ˆ
ijE .  

The default entry is [B].  To select another matrix, use the MATRIX NAMES menu.  
(Often [B] stays as the Expected matrix, while the Observed matrix may change.  New 
results replace the old.)  

 

5) Move the cursor to Calculate or Draw.  Press ENTER .  If Calculate is selected, for 
example, one can return to χ2-Test to then select Draw.  The values in the input screen would 
remain. 

Answer to Example 17.2.1: 
The information from Example 17.2.1 is entered above.  The p-value is 0.0039.  The test statistic 
is 19.178=2χ .  The shaded region associated with the p-value is to the right of the test statistic.  
Since the p-value is less than the significance level 0.05, 0H  can be rejected. 

Input for Example 17.2.1 
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The expected counts for Example 17.2.1 have been stored in matrix [B].  To view [B], go to the 
MATRIX NAMES menu: 

1) On the TI-83 Plus and the TI-84 Plus, press 2ND [ ]MATRIX .  On the TI-83, 

press MATRX .  The MATRIX NAMES menu is shown.  Move the side cursor to 2: [B].   

 

2) Press ENTER .  With [B] in the home screen, Press ENTER  again.  The direction arrows 
are used to move across the columns and the rows.  

 

Answer to Example 17.2.2: 
The data for Example 17.2.2 is entered into matrix [C].   

  
The results is 10.7224=2χ and p-value is 0.0133.  The shaded region associated with the p-value 
is to the right of the test statistic.  Since the p-value is less than the significance level 0.05, 0H  
can be rejected. 
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TI-89 
The r c× table of observed cell counts is input to the calculator as a matrix.  The data for 
Example 17.2.1 is entered here. 

1) Press APPS  and select the Data/Matrix Editor.  On the right is the Apps desktop.  If it is 
turned off, the APPLICATIONS menu will appear.   

    

2) Press ENTER .  Then select New.  Press ENTER . 

    
3) The NEW window opens. 

 
a) At Type, select Matrix. 

b) At Folder, accept main. 

c) At Variable, name the matrix.  Here, the name is ex1821. 

d) At Row dimension, enter the number of rows.  For Example 17.2.1, that is 4.  

e) At Col dimension, enter the number of columns.  For Example 17.2.1, that is 3. 
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f) Press ENTER . 

4) The Data/Matrix Editor opens here with a 4 3× matrix of zeros.  See below on the left.     

a) Input the value for the first row and first column.  Press ENTER .  The input cursor 
moves across the row from left to right and then to the beginning of the next row when 
ENTER  is pressed.  One can also move around the matrix with the direction arrows. 

b) Below on the right is the matrix for Example 17.2.1.   

 

5) To return to the Stats/List Editor with the Apps desktop turned on, press APPS  and select 
the Stats/List Editor.  See on the left.  If the Apps desktop is turned off, press ♦ APPS to 
open the FLASH APPLICATIONS menu.  Select the Stats/List Editor.  See on the right.   

    
Chi2 2-way is at 8 in the Tests menu.  To use Chi2 2-way:  

1) Press 2ND [ ]F6 Tests.   

2) The cursor is at 8:Chi2 2-way.  

3) Press ENTER .   

4) The Chi-square 2-Way window opens: 

a) At Observed Mat, type or enter the name of the 
matrix containing the observed counts ijO .  To enter a name, use VAR-LINK menu.  Here, 
the observed matrix is ex1821, from the main folder. 

b) At Store Expected to, accept the name of the matrix to receive the expected counts ˆ
ijE : 

statvars\expmat.   

c) At Store CompMat to, accept the name of the matrix to receive the cell contributions to 

the test statistic ( )2ˆ ˆ
ij ij ijO E E− :  statvars\compmat.  
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d) At Results, select Calculate or Draw.  If Calculate is selected, for example, one can 

return to Chi2 2-way to then select Draw.  The values in the input screen would remain. 

3)  Press ENTER .  

Answer to Example 17.2.1: 
The information from Example 17.2.1 is entered above.  The p-value is 0.003873.  The test 
statistic is 19.178=2χ .  The shaded region associated with the p-value is to the right of the test 
statistic.  Since the p-value is less than the significance level 0.05, 0H  can be rejected. 

     
The expected counts for Example 17.2.1 have been stored in the matrix statvars\expmat.  In the 
HOME screen, use the VAR-LINK menu to enter the name.  Then press ENTER .  The direction 
arrows are used to move across the columns and the rows. 

 

Answer to Example 17.2.2: 
The data for Example 17.2.2 is entered into matrix ex1822.   

  

Input for Example 17.2.1 
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The results are 10.7224=2χ and p-value is 0.013325.  The shaded region associated with the p-
value is to the right of the test statistic.  Since the p-value is less than the significance level 0.05, 

0H  can be rejected. 
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