Regressions and Scatter Plots on TI-89 Calculators

These instructions are designed to enable you fit a variety of curve types to data given as sets of
points using the regression commands of the calculators, and then to graph the resulting functions
along with the data points in order to check the fit visually. This guide is for the TI-89 and its family;
there is a separate one for the TI-83/84 and its ilk.

For the data, I am using the table from problem 33, p. 89, in Finney, Year INS Funding

Demana, Waits, Kennedy Calculus: Graphical, Numerical, Algebraic, ($ billions)

Prentice Hall, 2003. The instructions ask for a quadratic regression on 1993 15

the data and a plot comparing the regression curve to the data points. 1994 1.6

The instructions further say that # = 0 will represent 1990, t = 1 1991, 1995 21

and so on. 1996 2.6
1997 3.1

Step 1: Getting ready to enter the data.

RFFLICATIONE,

You’re going to be using the Stats/List Editor, which is one of
the Flash Apps. First, press the APPS key.

ti= 1tor
Sillindow Editor
4=Era?h
S5:Table

&i0ata-Matrix Editor »

Choose F1ashApps E\lﬁgg PEgiEgri*tw ’
DEGHUTD _ FUWC

And then the Stats/List Editor. ——— (LT,

FPolunomial Root Finder #

Simultaneous EEH Soluer

FMAIN B DEGAUTO FUHC [TET]

You’ll get to a screen that asks you what folder to use. Ignore this,

and hit [ENTER] again.

Folder Selection For Stakiskics Arplication
Your Current Folder iss main
Select Currenk Folder: main*

Creabe new Folder, [
Enter=0k

UZE £ E.
You’ll get to the data entry screen. Mine already has a bunch of L (R s A e e
numbers in it. If you don’t have 1ist1 as the first list on the left, first Hé_ﬁtz 1ztd Jiztd
try using your left arrow key to see if you’re just over too far. If it’s | 13- |38 [2E8. (120
still not there, go to the Extra Commands section at the end of this 2= |3z |13EE- |1lEE-
document s liivs. lishal |2125;
’ 1= =k,

To clear out the first column, move your cursor to the Tist1 at the LA A A Tiiisi.iis .
top of the column, and then press [CLEARJand [ENTER]. (Do not press 1izt2 istd [lstd

[N [N [EH [N
[DEL]. If you have already pressed [DEL], you’ll also want to look at e R - S - L S
the Extra Commands section.) Before pressing [CLEAR]: gg: ?%EE ig%ﬁ: i%g%:
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After pressing [CLEAR]:

(The difference is at the bottom.)

FA- | Fer |Fad F4-] FEv]| Fhx [F7
Tools|FToks|Lisk l:-u1cIDistrITt:ts]lnt:
list2 [1ist3 |listd

Fids] 1175, [1s25a; [3125.
TRIN TEGAUTD FUNT 1’7

After pressing [ENTER]: [ e e e e
liztl |listZ |1ist3 |1iste
@, @, @,
sb.  |zhe. |15m.
Sop.  |£se.  |&6o.
425, |19S6. |1ish.
750, |14500 |1£75.
1178, |1z5a. |3125:
Ti=tilil=
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Do the same thing with List 2. You should get a nice empty pair of
lists, as seen at right. (I’ve emptied the other two lists on my screen,
too, so they don’t distract you.)

Fiv | Fer |FEd FA=] FE=]| Fh [FT
[T-:--ﬂsIH-:-ts List[cal IDistrIT-z:ts]lnt;I

liztl [list2 |1ist3 [listd
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AN TEG AUTD FOHLC [T

Step 2: Entering the data.

This is easy. Put the cursor just under the Tist1, on the dashed line,

Fiv | Fer |FEd FA=] FE=]| Fh [FT
[T-:--ﬂsIH-:-ts List l:-u1-:IDistrIT-z:tsllnts

and type the first value from the x-column (it may be called L
something else, like 7, but it’s the independent variable that we’re
going to be using for the regression, whatever it happens to be
called.) Tistilil=x
Hit ([ENTER]. The 3 (for 1993) will appear in the right place in the list, ﬁfﬁmﬁa Cat{tateis _riiisiuiis _
and you’ll be on the next line ready to enter the next value. Keep Hstl st lishs istd
doing this for the rest of the values in the first column. (Note that 2
you do want to enter an entire column at once rather than one point 5
at a time. It is ridiculously difficult to enter the x and then the y R
before going on to the next point. M pEERITL - HINE
Now move your cursor to the 1ist2 column and do the same thing | [/ ]
with the dollar amounts. Hstl pistz lists listd
: |t
What if you make a mistake typing? You can type over a value to 5 29
replace it. If you enter too many values, put the cursor on the one TTerorene
you want to remove, and hit the |+ key. A rESRITR - FINE T
That’s it, the data is in.
Step 3: Finding the regression equation.
Hit [F4], the Calc menu. A SR -
UL S
The 1-Var Stats and 2-Var Stats are used for calculating 2 I:| diErabability »
things like mean and standard deviation, and their syntax is not 5 2:[bishow Stats..

difficult, but is beyond the scope of this tutorial.

liztllg]=
TVFE OF USE £ T4 + [ENTER] OF [ESC]




Move your cursor down to Regressions, and press the right arrow | [/ k]

key to see the pop-out menu.

liLinkegla+th:

: 1n'eg EES .

It Meded... t
g:l.?!uadReg... L.
=

1]

]
o

T

1CubicReq.. Btats.

The commands are for the various sorts of functions you can select ;Lubickea
viLnReaq..

to model your data. SIExpRES..

This problem specifically asks for a quadratic regression, and that’s | [resklistl
the QuadReg command here. 125 ETEETET T
=

tCubickeq..
&iBuartReg..

r:iLnkeg..
SlExpReg..

10 T 1.7

Select it. You will get a dialog box as shown here. Buathed..

¥ Lisk:

This command has been used before on this calculator, and clearly ] e
the last time I used lists 1 and 4. I’ll just change the 4 to a 2 by : It:::::;i::m“:l{}:|
backspacing the 4 out. If you don’t have anything in those places, T, CEUESPIE
you’ll have to type out the word “list” letter by letter. (I know, poor | T *EHTERIIK AREEERCSEANCEL
you.) The T is a key of its own, next to X, Y, and Z. Once you’ve

gotten the word in once, you can copy and paste it. See Extra

Commands for how to do that.

Now you tell the calculator where to look for our data, which would enodRsd...

LT # List: B
be in lists 1 and 2. ¥ List: -
skore BedEan ko LI TS
Froe ]

catedoryList: [ ]
Include Cakedorics:
Enter=0k EZC=CAMCEL 2~

: : : : T T A A
By itself, this would get you the equation you want, but since you Gugdhed.. B

W List:

know you’re going to want to graph the result, it’s simplest to tell ¥ List:
the calculator to go ahead and store the result in one of the Y Shave Rl e
positions on the [Y=] screen. Move your cursor down to the line that Catedor List:

Include Cakedorics:

says “Store RegEqn to:” and press the right arrow for the drop- | ®
down menu TYFE OR USE £+T4 + [ENTER] O [E5C)

Move your cursor to the name of the function you want to use (in my Gugdhed..

. % Lisk:
case, it’s y 1) and press [ENTER]. ¥ List

skore BedEan ko
Freq:

Cakgdors Lisk:

Include Cakedorics:

Enter=0K
1

There it is. I don’t want to change the frequency away from 1, and
I’ve never used the category stuff at all, myself.

W Lisk:
Store KedEan ke EEDEMS
Fria:
Catgdory Lisk:
Includs Cabedorics:
1

USE £ AWD & TO OFEM CHOICE

|




That’s the command, ready to go. Hit the [ENTER]key. The calculator
will think for a moment, and then give you its results.

Here’s what it means. The QuadReg at the top is just telling you
what command you used. The second line tells you the form of the
equation you’re getting so you’ll know what the constants represent.
And the last three lines tell you the values of those coefficients, to
the accuracy of the calculator. In math, you’d type the resulting
function as

y =0.057142857143x% — 0.151428571429x + 1.139428571429
or perhaps with fewer significant figures, as

y=0.05714x* = 0.1514x + 1.139.

Ignore the value given for RZ. To learn more, see the Extra
Commands section at the end.
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If you go to the screen (¢, followed by [F1]), you can see that the
equation in all its digital glory has been entered as y1 there.

[ FivT Far IFB_ ] TFST FEvI i I
Tools|Zoom|Edit] " |AT] St le): e,
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Step 4: Plotting the data along with the curve.

In order to get the points to graph along with this, we’re going to set
up a Plot. If you have other functions in your other Y lines, you

Fil=| Fe=[FZ JFY [FEo 3| 25
[T-:-MJZWMIEdit - IM{];’--':J::W'.. I

may want to turn them off. Or you can have additional regression 142857142856 2 5
. . . wiyl=. " ¥
results for different types of functions there, which you’d get by E%g
using y 2 or y 3 instead of ¥ 1 in the regression command. —d=
MAIN DEGAUTO FLNC
From the screen, move your cursor to one of the P1ot lines.
i ing Flok 1 y

Hit [F3)Edit to get a dialog box for the plot.

Scakber *
Euox ¥

Fits? MO+

Lo -

You can get to this same thing from the Stats/List Editor
Screen. It’s [F2]P 1ots.

Then you choose [F1]Define from the list of plots.

’ Flak Sgkup..

Fi [Fz [ Fx JF4]_  FE
DFing|Cop|Clgar| ~ [Zaambaka




Okay, back to the Define Plot 1 screen:

[f Dafine Flok 1 oy
FI0E THF% oo Teatler ¥
Mark . Box¥

« L
Usé Fred and Cakedories? WO+

. -

£ Enker= Sﬁ'.'E A

EZC=CAMCEL

If you move your cursor to the P1ot Type entry (Scatter here),

you’ll see the five types of plots you can get. As it happens, we want
Scatter, so hit [ENTER].

UZE £ E
DgFing Flot 1
Flat Tepe
ark

fxgline
JiBox Plot
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S:Mod Box Plot

ESCSCAMCEL

DigFinst Flok 1

Next, choose a Mark. Ilike the P1us, myself. [ENTER]. ——— s I
Mark
1 %:CPDEE [
Uik Fran and cares] &
i !
L
ESC=CAMCEL &
I 1] FUNC ?r'_z
As you can see above, my x and y lists are not specified, so this time | [e—tefizeritl_ |
I’ll be typing the names in myself, “list1” and “1ist2” — I could go | =" ?:'EZ:— :
back gnd copy them, but instead I’ll type the first one and copy it to NN
paste in for the second. : !
; £ Enker= I]K :‘ZI.- B EZCSCAMCEL _-
MAIN DEGAUTO FLNC Ehkd

I definitely do not want to use frequencies. If that says Y ES, change
it to NO.

Then hit to save the plot. If you don’t hit enter, I promise
you’ll wish you had. I’ve done that many times myself. I say bad
words. At this point you’ll be on the screen that got you to the Plot
Setup (either the [Y=] screen or the P1ot Setup screen).
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Now for the almost-no-work part that sets up the graph perfectly.
You want to Zoom Data. If you’re on the [Y=] screen, choose [F2]. (If
you’re on the PTot Setup screen, [F5) is ZoomData right now.
Pick that.)
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Scroll down until you see ZoomData.
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Far |[F?

Select ZoomData, and you’ll go immediately to a graph with the | [fi5ulebin]riacelnedrasn i orsulr il
window set up so that your points from lists 1 and 2 fit perfectly. :
And the regression curve is superimposed on them, just like you
want.

AN DEGAUTO FUHEC

Step 5: Tracing on this graph
If you press [F3] to trace and try to trace along the curve, you’ll A A A S (P R R
probably be a little surprised at the result. : P

The calculator traces the points on the plot rather than on the curve. |
Don’t panic. I can see that’s what it’s doing because in the upper 2 e ueil.5
right corner of the screen it’s labeled P1 for Plot 1. UEE E5FVIR TTPE « (ESEI-CANiEL

To trace on the curve instead, press the down arrow. That will take | [fi5ulebin]riacelnedrasn e orsulrarl :
you down the list of equations in the [Y=] screen, and it will again tell :
you at the top which one you’re on, in this case number 1.

E.,xc,: S, EI3+EIS?‘3? g i 2. BFES2ES
HMAIN DEGAUTD FUHC

Extra Commands

Fi=| F&r FE=| Far |F7
Tools|Floks|List RO Distr | Tests]inks

First, I'll take you through the various regression types available.
This is from the Stats/List Editor, Calc, Regressions.

QuadReé at..
CubicReg.. Etats..
QuaPtReg

rReg
8¢Epreg

The first two are linear regressions. The dialog boxes these are just
like for a quadratic regression. You’ll note that you can have the line

with the y-intercept first or last. I don’t know why they bother with \aBaEanEL
two types. I’ll just be showing you the results. 5 FsaRE:
) . . I;;t1[1]=3
That’s a line with slope of 0.42 and y-intercept of 0.08. Hn PEGRUTDINE - Aee
MedMed is a median-median line; if you don’t know what that is,
skip it.
Cubic regression: T ———
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—1{ a SSO3BRRIIRRRZ
b PR RS L R
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| <ErrmE —
residlli=.1&

Quartic regression: EE?}LMH‘WMWI:M?N

1 1] w=akx Y+bkuZ+okuedbneg
——] a =.01BEEREEEGEET
b =-.BEEEEEEEEGE
4 Bk kkcckl |
q i LB i ke |
& =16 29
Ez =1. ?1
— Entzr=0k




LnReg gives a natural logarithm function. You’d use it when you
want something that’s shaped like a logarithm curve. You're
supposed to know what that looks like.

Fix | Fex [Fa] FU=| FEx| Fhx [F?
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¥ =005 PYEYELE 13
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- = | I

residll1=-8.6e-13
[EGAUTD

ExpReg gives an exponential function. The base is a constant rather
than e, although you could change it to e algebraically if you chose
to. Yeah, right.
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On to the next screen full of regression types:

r*e-si-:-it, [11=.2211F3537FEFa7
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i Fowerkeg..

B Loa]etaa 1

BiLogistic..

C:Sinkeq.. = | ===
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Pow erReq is not the same thing as an exponential regression. It
gives what’s called a power function, y = axb, where the variable is
the base and the coefficient and power are constants. If b is a
positive integer, you get the quite ordinary polynomial functions
through the origin (since there’s no horizontal or vertical shift in the
formula). If it’s something nonintegral, you get something sort of
between those. Graph them, and you’ll see what I mean.

M A R M G

1 1 vzt dt

. = E137E4BO4EZE
= BIBLEE3E0E0E Tl
=.8x0B7GPEHTE ory
=.9EA47Z4LE6ER S
4 ]

: T T

residb[1 1=, 05207 754489731,
AN DEGAUTO FUNC (2]

Logist83 and Logistic
These are used primarily to model functions that appear to have both
a lower and an upper horizontal asymptote, like a stretched out S. I’ll
have to put some additional data in my calculator to get this to work.
In good notation, the Logistic 83 form looks like

c

1+ae™
and it’s called Logist83 because it’s the same result a TI-83 would
give. The just-plain-logistic one allows a vertical translation on that
one, and looks like this.
Y 14 be™ +d
The 83’s version is really the standard logistic function in
mathematics.

Fir| F&r [F3={ F4=] FE~] Fa~ JF7
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iz L] =19.487BE024EN
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184 « =- ENB75AzEENTL 42

108622021189
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Finally, SinReq is a sine regression. It’s most useful for data that
appears to be periodic. You can tell it your guess at the period as a
number after the second list, if you have a guess. It’s good for data
that you believe to be monthly or yearly, or on some other basic time
cycle. I'll use an entirely different set of data (what it is doesn’t
matter at all, I’'m just making it up with copious use of the Rand
command) in order to get a result.

Fir
LET b
- inked... —

li . o
vzaksinl b+ Ced

23 2695543321089

0] e =.171985284z281

— ¢ =1 ERLBF7FEOLZ
4 1€ EBFE7LEENE
CEnter=OK .3 13

residl131=2.3e-13
MAIN TEGAOTD
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If you’re missing the lists you want in the editor screen, the first
thing to do is make room for them. Put your cursor at the top of the
list that you want to precede, and type INS (that’s on the same
key as the backspace). You’ll get a list ready to name.

You can type a name of your own choosing there or, if you go to the
List menu, [F3], you can choose one of the standard ones. Enter on
that screen, and you get the list you chose in that position.

Flr | Fer |F2= Fir| FE~| Far [F7
Tools|Floks|Lisk|Calc|DiskF|Tests|inks
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The R? statistic.

Both R and R? are values that the calculator automatically finds
when it runs the appropriate types of regressions. There’s a lot to
their meaning, but for your purposes, all that matters is that the
closer they are to 1, the better the fit of the curve to the data.
(Actually, if R is close to —1, that’s good, too, for lines.)

As you saw above, it just shows up with the regression results. You
don’t have to do anything special to get it. You are not required to
use it at all, and if you don’t really understand what it’s doing, from
AP Stats, for instance, you shouldn’t depend on it too much.

Flr | Fer |F2= Fir| FE~| Far [F7
Ton', L v
RuadRsd...
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i Enter=OF
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Copy and Paste

This is a truly wonderful feature of this calculator. Suppose I have to
enter in the names of the lists one character at a time. Tedious.
Here’s what I’'ll do.

W List:
W Lisk:
fhorg
Freq:

Catgdory Lisk:

QuadRsd...

1
—/

RgdEan bo: wilxd ¥

Includs Cabedorics:

Enker=0k ESCSCAMCEL
b [

First, type in the letters “1ist” (the T is to the right of X, Y, Z,
remember).

q  Fhare
J Frea:

q Catedorw Lisk:
4 Includs Cakedories:

d
Enkgr =0k

RedEan ko

EZC=CAMCEL
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Then hold down the Shift key (it’s the Bl next to the [2nd] key) and
use the left arrow to “drag” across the word, just as if you were
using a mouse. It will be selected.

W Lisk:
¥ List:
Shore
Frea:

1

Cabgdory Lisk:

FeJEqn bo: wlixd ¥

Includs Cabeduries:
Enter=0F

EZC=CAMCEL
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Choose Copy, which is ¢-Shift. Move the cursor to the second box
and this time choose Paste (next to copy). Magic. I'd still need to
type in the 1 and 2 to complete the list names. One very cool feature
here is that the same thing remains in the clipboard until I copy
something over it. Even if I turn off the calculator.

Ruddhed...
W List:

¥ Lisk:

Shore RedEan bu:
Fres:

Catgdory Lisk:
Includs Cabedorics:
1
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Common causes of error results on the calculator:
Some of the regressions require a fairly large set of data, definitely | (bbb et
more than the 5 points we started with. For instance, when I tried to %” ERRI o
run a Logist83 regression on that set, I got this screen. | Fnautar matrix 4
4
. . . 1
To get a result at all, I just added a bunch more points with TTroTiTs
[ZGILT DESALUTO FUWE L]

increasing values that I thought would make sort of a logistic shape.
The sine regression is looking for a periodic pattern, and with too
little data or if there isn’t one, you might have problems.

The other common place things can go wrong is when (0, 0) is a
member of the set of points and the function created can’t go
through that point. A logarithmic regression where that point is
included gives the same domain error as the logistic one did. If you
think that a shape is good but can’t include the point at the origin,
you might try replacing it by something like (0.1, 0.1) to see if you
get what you want. When I did that with the LnReg, I got a result
this time.

If you should get a dimension mismatch error, chances are your lists
aren’t the same length. Fix that and try again.
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That’s all I can think of right now. I hope you find this helpful.




