Notes on how to use the TI-89 with the

Statistics with List Editor FLASH Application

s04 – Lacke/Whittinghill

In my instructions I will underline the keys to be pressed (as in CLEAR ), and use a dash (- or –) to separate two or more keystrokes in a sequence (as in  CLEAR - ENTER).  I will use “ < ” or “◄” to mean the left-arrow key, “ > ” or “►” to mean the right-arrow key, “▲” to mean the up-arrow key, and “▼” to mean the down-arrow key..

I have assumed that you have carefully looked at the following pages of the TI-89 instruction manual, and played with it some:

Chapter 1, Getting Started
pp 1 to 1

Chapter 2, Operating the TI-89
pp 9 to 44

Chapter 16, Statistics and Data Plots
pp 241 to 261.

You can read more of the book as needed.  Note: Although Chapter 16 covers basic statistical calculations and plots, these instructions are for everything done in Statistics I using the Statistic with List Editor.

After this preliminary section, all instructions will assume that you are in/at the Statistic with List Editor screen, or the Stats/List Editor screen.  There are seven function “tabs” at the top of this screen’s on the Toolbar.  F1 is labeled Tools, F2 is labeled Plots, F3 List for Lists, F4 Calc for calculating, F5 Distr for distributions, F6 Tests and F7 Ints for confidence intervals.  Below the function keys are four lists.

To get to the Stats/List Editor screen, turn the calculator on, and you will be at the official ‘Home Screen.’  Then press the blue  APPS  key,  1  for FlashApps, and  ENTER  to get to the Stats/List Editor:  APPS – 1 – ENTER.  You can also press the green diamond key (◊), then the APPS  key, and then  ENTER:   ◊ – APPS – ENTER.

Note: You may get an intermediate screen asking you in which folder you want the Stats/List Editor application to reside.  Press  ENTER  to say ‘OK’ and leave it in the ‘Main’ folder.  At any time, pressing  HOME  or  2nd - QUIT  should get you to the Home Screen.

At this point the cursor should be on the heading/name of a List, or at the top of a list.

Miscellaneous notes:
1)
Pressing  2nd - APPS will toggle you between the last two windows.

2)
F1/Tools  leads to ‘Copy’ and ‘Paste’ commands.

Inputting Data using the Statistics List Editor.  See pages 18 and 19 of the Big Monster Manual, or BMM.
1)
Use the arrow keys to get to the column into which you want to put the data.  We will use list1 for illustration.  (You have list1 through list6 and can name other columns.)

2)
Enter the data by just typing the values and pressing  ENTER  after each one.  When you are done you can move on to calculate summary statistics (Ch. 1.1 of M&M) or make graphs (Chs 1.1 & 2.1 of M&M).

If you need to enter a second column of data (as for Ch 2 of M&M) repeat steps 1) and 2) for list2.

Notes:

If the column is not clear (or empty), scroll up to the column heading (list1) using the arrow keys and press  CLEAR - ENTER  to clear the whole column of data.  The cursor is now in the first row.  (p22)

To remove a list from the Stats/List Editor but keep it in the calculator’s Memory, put the cursor on the mane of the list that you wish to remove.  Press  ◊ - DEL.  Do not delete list1 through list6; leave them in the Stats/List Editor.  (p21) [To later remove the list (with its name) from Memory entirely, press 2nd – VAR-LINK.  Scroll down to the list that you want to remove.  Press F1/Manage – 1 – ENTER.  (p21)]

To create and name a new list to the left of an existing list, put the cursor on the name of the ‘existing list.’  Press  2nd – INS  and a blank list will appear to the left.  Without pressing the purple alpha key (it is already on) type in the name of the column (the letters are in purple over the appropriate keys).  (p20)

Press  ◊ - ►  to move the cursor to the last list on the ‘right,’ or  ◊ - ◄  to move the cursor to the first list on the ‘left.’ 

Editing a list.  Press  “←”  or  ◊ - DEL  to delete a highlighted element in the list.  Press  to insert an element above the highlighted element.

Naming Lists in the Stat List Editor.  See page 20 pf the BMM.

1)
Press  ◊ – APPS – ENTER  and this will get you to the Stats/List Editor.

2)
If the cursor is not already highlighting a List name, scroll up until the cursor is on top of a list name.

3)
Press ► until the cursor goes past the last displayed List name (L6 for a new calculator) and stops on a blank ‘list name.’  Sometimes it takes going back-and-forth with the ► and ◄ keys to get a blank list name. The calculator will be waiting for you to ‘type’ the name using the purple letters.

4)
Start spelling out the name for your List.  You can use no more than five (5) letters.  When you are done press  ENTER.  You have named a List.

To Delete a List from the display in the Stats/List Editor, put the cursor on the List name and press ◊ – DEL.

To recall a deleted List to the Stats/List Editor, repeat #2 and #3.  Then press  F3/List – ENTER – ENTER.  Scroll down to the desired List, and press ENTER - ENTER.

To Insert a List between two existing Lists (to be named later), put the cursor on the List name to the right of where you want to insert the List, then press 2nd - INS.

For more details on list management see pages 20-22 of the BMM.

Calculating the sample mean, median, standard deviation, quartiles (and much more!) for one variable.  See pages 71-71 and 19 of the BMM.

1)
Press F4/Calc  to get the statistical calculation menu.

2)
Press  1/1-Var Stats  to get the ‘1-Var Stats’ dialog box.

3)
If you want the one variable statistics for list1, press  2nd – VAR-LINK,  highlight list1 and press  ENTER so list1 will be in the ‘List’ field.  Leave the ‘Freq’ field at 1.  Press  ENTER  to get the sample statistics for list1.  You can scroll up or down to get all of the results.

Among other things you will get the sample’s mean (

), standard deviation (s = sx), population standard deviation ( = x), size of the data set (n), minimum (MinX), first quartile (Q1X), median (MedX), third quartile (Q3X) and maximum (MaxX).  Note that these last 5 items make up the five-number summary.

4)
Press  ENTER  to get back to the Stats/List Editor.

Calculating the Pearson correlation coefficient r.  This comes ‘free’ when fitting a line to bivariate data, so see below.

Fitting a line to bivariate data.    

  (y = b0 + b1x  in M&M).  See page 9 of the BMM.

0)
Be sure to load the x-variable data into list1 and load the y-variable data into list2, so that the ordered pairs are across from each other, row-by-row.  The rows must be the same length.

1)
Assuming that you are in the Stats/List Editor, press  F4/Calc  to get the Stat calculation menu.  Press  3/Regressions – 1  to get the ‘LinReg(a+bx)’ dialog box.   to appear on the screen with a cursor following it.

2)
At this point we must assign list1 to be the x-variable and list2 to be the y-variable.  Press  2nd – VAR-LINK,  highlight list1 and press  ENTER.  Scroll down to the ‘Y List’ field, press 2nd – VAR-LINK,  highlight list2 and press  ENTER.

3)
Scroll down to the ‘Store RegEqn to’ field and press  ►.  Highlight ‘y1(x)’ and press  ENTER to store the regression equation in equation y1(x).

4)
Leaving the ‘Freq’, ‘Category List’ and ‘Include Categories’ fields alone, press  ENTER  and the calculator will calculate a and b (or b0  and b1), the coefficient of determination r2, and the correlation r.  Press  ENTER  again and the residuals are stored in the list named resid and placed at the right end of the lists.

Note:
To plot the fitted line along with the data on a scatter plot, press  ◊ - GRAPH.

To Predict y for a Given x after you have fit a regression equation.  See page 14 of the BMM.

0)
Be sure that you have just fit a regression equation.  Press  HOME  to get to the Home Screen.

1)
Press  2nd – VAR-LINK  and highlight the y1 variable (you may have to scroll down a ways) and press  ENTER  to paste y1 in the entry line on the Home Screen.

2)
Type in the x-value for which you want to predict y (or get the 
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Creating Observations for a Binomial Random Variable (r.v.) (i.e., binomial random numbers).  See page 109 of the BMM.  Consider a binomial random variable X with n trials, and probability of success p.

1)
Go to the Stats/List Editor screen and put the cursor on the name list1.  Press  ENTER  so the cursor is on the command line after “list1=”. 

2)
Press  F4/Calc – 4/Probability – 7/randBin(  and “randBin(” will appear after “list1=”.

3)
Input the number of trials (n), the probability of success (p), the number of observations that you want (say, r), and close the parentheses:  “randBin(n,p,r).”  Press  ENTER  and the r observations of a binomial r.v. with n trials and probability p of success will appear in the list.

Calculating Binomial Probabilities.  Consider a binomial random variable X with n trials, and probability of success p.  See pages 136-137 of the BMM.

A.
Suppose you want to find P(X=A) for a binomial random variable.

1)
Go to the Stats/List Editor screen.  It does not matter where the cursor is.

2)
Press  F5/Distr,  scroll down to B:Binomial Pdf,  and press  ENTER.  Or press  F5/Distr – [alpha] – B.  This will take you to the ‘Binomial Pdf’ dialog box.

3)
Enter the number of trials (n), then scroll down.  Enter the probability of success (p), and scroll down.  You can either

a.
Enter the value A between a set of braces { }, and press  ENTER – ENTER.  You will get a ‘Binomial Pdf’ output window with the probability P(X=A) in braces, the value of A, the n and the p.  You will also get the probability printed in a newly created column labeled Pdf.

b.
Enter the value A without any braces and press  ENTER – ENTER.  You will get just get a ‘Binomial Pdf’ output window with the probability P(X=A), the value of A, the n and the p.  [If there was a Pdf column, it will disappear!]

Note: If you input several values of A, inside braces { }, and separated by commas, all of the probabilities will be saved to the Pdf list.

B.
Suppose you want P(A<X<B) for the binomial random variable.

1)
Go to the Stats/List Editor screen.  It does not matter where the cursor is.

2)
Press  F5/Distr,  scroll down to C:Binomial Cdf,  and press  ENTER.  Or press  F5/Distr – [alpha] – C.  This will take you to the ‘Binomial Cdf’ dialog box.

3)
Enter the number of trials (n), then scroll down.  Enter the probability of success (p), and scroll down.  You can

a.
Enter the lower value A, scroll down, and enter the upper value B, and then press  ENTER – ENTER.  You will get a ‘Binomial Cdf’ output window with the probability P(A<X<B), the value of n, the p, the ‘Low Val’ A and the ‘Up Val’ B.

b.
Enter the lower value A in braces, scroll down, and enter the upper value B in braces, and then press  ENTER – ENTER.  You will get the ‘Binomial Cdf’ output window with the probability P(A<X<B), the value of n, the p, the ‘Low Val’ A and the ‘Up Val’ B.  You will also get the probability printed in a newly created column labeled Cdf.

Notes:
If you do not enter a lower value of A (leave it blank), you will get P(0<X<B).

If you do not enter an upper value of B, you will get P(A<X<n).

If you do not enter a value for A or B, you will get P(0<X<n).

Creating Observations for a Normal Random Variable (r.v.) (i.e., normal random numbers).  See page 108 of the BMM.  Consider a normal random variable X with mean , and standard deviation .

1)
Go to the Stats/List Editor screen and put the cursor on the name list1.  Press  ENTER  so the cursor is on the command line after “list1=”. 

2)
Press  F4/Calc – 4/Probability – 6/.randNormBin(  and “randNorm(” will appear after “list1=”.

3)
Input the mean (), the standard deviation (), the number of observations that you want (say, r), and close the parentheses:  “randNorm(,,r).”  Press  ENTER  and the r observations of a normal r.v. with mean  and standard deviation will appear in the list.

Calculating Normal Probabilities.  See page 128 of the BMM.  Consider a normal random variable X with mean , standard deviation and calculating P(A<X<B).  

1)
Press  F5/Distr – 4/Normal Cdf.  You will get the ‘Normal Cdf’ dialog box.

2)
Enter A, scroll down, enter B, scroll down, enter , scroll down, enter , and press  ENTER – ENTER.  You will get a ‘Normal Cdf’ output window with the value of P(A<X<B), the ‘Low Val’ A, the ‘Up Val’ B,  and .

Notes:
If you do not enter a lower value of A (leave it blank), you will get P(-∞<X<B).

If you do not enter an upper value of B, you will get P(A<X<∞).

If you put braces { } around the A and the B, the results will also be put in a newly created column labeled Cdf.

If you get a negative area you have messed up somewhere (maybe put the A and the B in the wrong order?), and you should start over.

Calculating Normal Percentiles.  See page 122 of the BMM.  Consider a normal random variable X with mean , standard deviation and finding xp, the pth percentile of the distribution (the number xp that puts p% of the area to the left of itself).

Suppose you want to find the 25th percentile.

1)
Press  F5/distr – 2/Inverse – 1/Inverse Normal.  This will get you the ‘Inverse Normal’ dialog box.

2)
Input the area in fractional form (.25).  [I.e., if you want the pth percentile, input p/100, so 0 < p/100 < 1.]

3)
Scroll down and input the mean .  Scroll down and input the standard deviation .  Then press  ENTER – ENTER.  You will get the ‘Inverse Normal’ output box, with the value of xp, the area in fractional form, the mean, and the standard deviation, .  [For a mean of 0 and a standard deviation of 1, you will get -.67449, .25, 0 and 1.]

Confidence intervals (CIs).  All instructions assume that you have already pressed  ◊ – APPS – ENTER  (and maybe pressed ENTER again) and are in the Stats/List Editor.
z confidence interval for the population mean, .  Population standard deviation  known.  See pages 178-179 of the BMM.

1)
Press  2nd – F2/(F7/Ints)  and press  1  or  ENTER  to get the ‘z’ CI for means (‘ZInterval’).  You will get the ‘Choose Input Method’ dialog box.

2a)
If you have the raw data, just press  ENTER.  This will get you the ‘Z Interval’ dialog box and let you input , the list (like list1), the frequency (usually 1), and the appropriate confidence level (.90, .95, or .99) using your arrow keys.  After doing that press  ENTER  (remember that you have to press  ENTER  after typing in the confidence level for the TI-89 to register it).  You will get the ‘Z Interval’ output window, which contains the confidence interval, 

, the margin of error ME (m in M&M), the sample s.d. s (sx), the sample size n, and .

2b)
If you have 

, and n.  The cursor will be on the word ‘Data.’  Press ►– ▼ – ENTER  to choose the “Stats” option, and press  ENTER  again.  This will let you input , 

, n, and the confidence level (.90, .95, or .99) using your arrow keys.  After that press  ENTER.  You will get the confidence interval,

, ME, s, n and .
t confidence interval for the population mean, .  Population standard deviation  unknown.  See pages 180-181 of the BMM.

1)
Press  2nd – F2/(F7/Ints)  and press  2  to get the for the ‘t’ CI for means (‘TInterval’).  You will get the ‘Choose Input Method’ dialog box.

2a)
If you have the raw data, just press  ENTER.  This will get you the ‘T Interval’ dialog box and let you input the list (like list1), the frequency (usually 1), and the appropriate confidence level (.90, .95, or .99) using your arrow keys.  After doing that press  ENTER  (remember that you have to press  ENTER  after typing in the confidence level for the TI-89 to register it).  You will get the ‘T Interval’ output window, which contains the confidence interval, 

, the margin of error ME (m in M&M), the degrees of freedom (df), the sample s.d. s, and the sample size n.

2b)
If you have 

, and n.  The cursor will be on the word ‘Data.’  Press ►– ▼ – ENTER  to choose the “Stats” option, and press  ENTER  again.  This will let you input 

, the sample standard deviation s (sx), n, and the confidence level (.90, .95, or .99) using your arrow keys.  After that press  ENTER.  You will get the confidence interval,

, ME, the degrees of freedom, s, and n.
Confidence interval for the population proportion, p.  (Provided the appropriate conditions hold.)  See pages 188-189 of the BMM.

1)
Press  2nd – F2/(F7/Ints)  and press  5  to get the ‘z’ CI for one proportion (‘1-PropZInt’).  You will get the ‘1-Proportion Z Interval’ dialog box.

2)
You can now input the number of successes in the sample (x), the sample size (n), and the appropriate confidence level (.90, .95, or .99) using your arrow keys.  After doing that press  ENTER  (remember that you have to press  ENTER  after typing in the confidence level for the TI-89 to register it).  You will get the ‘1-Proportion Z Interval’ output window, which contains the confidence interval, the sample proportion 
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, the margin of error ME (m in M&M),and the sample size n.

Hypothesis tests (HTs).  All instructions assume that you have already pressed  ◊ – APPS – ENTER  (and maybe pressed ENTER again) and are in the Stats/List Editor.
z hypothesis test for the population mean, .  Population standard deviation  known.  See pages 144-145 of the BMM.

1)
Press  2nd – F1(F6/Tests)  and press  1  or  ENTER  to get the ‘z’ HT for means (‘Z-Test’).  You will get the ‘Choose Input Method’ dialog box.

2a)
If you have the raw data.  The cursor will be on the word ‘Data’ or ‘Stats.’  Press ►– ▼ – ENTER  to choose the “Data” option, and press  ENTER  again.  This will get you the ‘Z Test’ dialog box and let you input 0, the population s.d. , the list (like list1), and the frequency (usually 1).  To input the appropriate form of the alternative hypothesis (
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), scroll down to the ‘Alternative Hyp’ line and press ►.  Choose the alternative that you want and press  ENTER.  Then scroll down to the ‘Results’ line and analogously select ‘Calculate’ or ‘Draw.’  After doing that press  ENTER.

If you chose ‘Calculate’ you will get the ‘Z Test’ output window, which contains the form of the alternative hypothesis, the value of 0, the test statistic 

, the p-value, 

, the sample s.d. s (sx), the sample size n, and .

If you chose ‘Draw’ you will get just the test statistic 

, the p-value, and a normal curve with the p-value shaded.

2b)
If you have 

, and n.  The cursor will be on the word ‘Data’ or ‘Stats.’  Press ►– ▼ – ENTER  to choose the “Stats” option, and press  ENTER  again.  This will get the ‘Z Test’ dialog box and let you input 0, , 

  and n.  Scroll down to the ‘Alternative Hyp’ line and input the appropriate form of the alternative hypothesis.  Scroll down to the ‘Results’ line and select ‘Calculate’ or ‘Draw.’  After doing that press  ENTER.  You will get the same output as in 2a) above.

t hypothesis test for the population mean, .  Population standard deviation  unknown.  See pages 146-147 of the BMM.

1)
Press  2nd – F1(F6/Tests)  and press  2  to get the ‘t’ HT for means (‘T-Test’).  You will get the ‘Choose Input Method’ dialog box.

2a)
If you have the raw data.  The cursor will be on the word ‘Data’ or ‘Stats.’  Press ►– ▼ – ENTER  to choose the “Data” option, and press  ENTER  again.  This will get you the ‘T Test’ dialog box and let you input 0, the list (like list1), and the frequency (usually 1).  To input the appropriate form of the alternative hypothesis (
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), scroll down to the ‘Alternative Hyp’ line and press ►.  Choose the alternative that you want and press  ENTER.  Then scroll down to the ‘Results’ line and analogously select ‘Calculate’ or ‘Draw.’  After doing that press  ENTER.

If you chose ‘Calculate’ you will get the ‘Z Test’ output window, which contains the form of the alternative hypothesis, the value of 0, the test statistic 

, the p-value, the degrees of freedom (df), 

, the sample s.d. s (sx), and the sample size n.

If you chose ‘Draw’ you will get just the test statistic 

, the p-value, and a t-curve with the p-value shaded.

2b)
If you have 

, and n.  The cursor will be on the word ‘Data’ or ‘Stats.’  Press ►– ▼ – ENTER  to choose the “Stats” option, and press  ENTER  again.  This will get the ‘T Test’ dialog box and let you input 0, 

, the sample s.d. s (sx) and n.  Scroll down to the ‘Alternative Hyp’ line and input the appropriate form of the alternative hypothesis.  Scroll down to the ‘Results’ line and select ‘Calculate’ or ‘Draw.’  After doing that press  ENTER.  You will get the same output as in 2a) above.

Hypothesis test for the population proportion, p.  (Provided the appropriate conditions hold.)  See pages 146-147 of the BMM.

1)
Press  2nd – F1(F6/Tests)  and press  5  to get the one-sample HT for proportions (‘1-PropZTest’).  You will get the ‘1-Proportion Z Test’ dialog box.

2)
Now input 

 (the hypothesized proportion),  x (the number of successes in the n trials), and  n (the number of trials ).  Then choose the appropriate form of the alternative hypothesis (
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) and the type of results as you have before.  If you choose ‘Calculate,’ when you press  ENTER  you will get the ‘1-Proportion Z Test’ output window.  It will contain the form of the alternative hypothesis, the value of 

, the test statistic 

, the p-value, 

 and n.  If you choose ‘Draw’ then you will just get the test statistic 

, the p-value, and a normal curve with the p-value shaded.
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