TI-89 or TI-92 for Business Statistics

Chapter 3
Entering Data
¢ Press [APPS], select FlashApps then press [ENTER]. Highlight Stats/List Editor then press [ENTER]. Press
. [ENTER] again to select the main folder. (Note: If you do not have FlashApps or Stats/List Editor then you can
download it from the web.
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e Make sure the cursor is in the list, not on the list name and type the desired values pressing [ENTER] after each one.
For x-y data pairs, enter all x-values in one list. Enter all corresponding y-values in a second list.
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e Press [Home] to return to the home screen. .

e To clear a previously stored list of data values, arrow up to the list name you want to clear, press [CLEAR], then press
enter.

One Variable Statistics

e Enter the data in listl. Select F4 for the Calc menu. Use cursor keys to highlight 1:1-Var Stats. Type in the name of

1-Var statz..
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your list without space, for example listl. Press enter twice and the statistics will appear in 2 new window. Use the
cursor keys to arrow up and down to see all of the values.

¢ Note: Sx is the sample standard deviation. The quartiles calculated by the TI calculators differ somewhat from those
found using the procedure in the text for this class. Make sure that you do the quartiles by hand.

Chapter 4

Factorials

e On the home screen, enter the number of which you would like to find the factorial. Press [2"] [Math] > 7:Probability
> 1:!. Press [ENTER] to calculate.

Combinations/Permutations

o  Press [2"] Math > 7:Probability > Press 2 for permutation (2: ,P,), 3 for combination (3:,C,). Eater the sample size
on the home screen, then a comma, then enter the number of “successes™ then end the parenthesis. Press [ENTER] to
calculate.

Chapter 5

Binomial Distribution

¢ Go to the [Apps] Stat/List Editor, then select F5 [DISTR]. This will get you a menu of probability distributions.

e Arrow down to binomial Pdf and press [ENTER]. Enter the values for n, p and x into each cell. Press [ENTER].
This is the probability density function and will return you the probability of exactly x successes. If you leave off the x
value and just enter n and p, you will get all the probabilities for each x from 0 to n.

¢ Arrow down to binomial Cdf and press [ENTER]. Enter the values for n, p and lower and upper value ofx into each
cell. Press [ENTER]. This is the cumulative distribution finction and will return you the probability between the
lower and upper x-values, inclusive.
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Poisson Distribution ' ,

e  Go to the [Apps] Stat/List Editor, then select F5 [DISTR]. This will get you a menu of probability distributions.

¢ Arrow down to Poisson Pdf and press [ENTER]. Enter the values for jt and x into each cell. Press [ENTER]. This is
the probability density function and will return you the probability of exactly x successes.

o  Arrow down to Poisson Cdf and press [ENTER]. Enter the values for p and the lower and upper values of x into each
cell. Press [ENTER]. This is the cumulative distribution function and will return you the probability between the
lower and upper x-values, inclusive.

Note: the calculator does not have the hypergeometric distribution.

Chapter 6

Normal Distribution

¢ Go to the [Apps] Stat/List Editor, then select F5 [DISTR]. This will get you a menu of probability distributions.

e  Arrow down to Normal Cdf and press [ENTER). Enter the values for the lower x value (x,), upper x value (%2), U, and
o into each cell. Press [ENTER]. This is the cumulative djstribution function and will return P(x,<x<xy). For example
to find P(80< X < 110) when the mean is 100 and the standard deviation is 20, you should have in the following order
80, 110, 100, 20.

e Ifyou have a z-score, use p = 0 and ¢ =1, then you will get standard normal distribution.

o For a left tail area use a lower bound of negative infinity (-c0), and for a right tail are use an upper bound infinity ().

Inverse Normal Distribution

e Go to the [Apps] Stat/List Editor, then select F5 [DISTR]. This will get you a menu of probability distributions.

e Arrow down to Inverse Normal and press [ENTER]. Enter the area to the left of the x value, p, and o into each cell.
Press [ENTER]. This will return the percentile for the x value. For example to find the 95" percentile when the mean
is 100 and the standard deviation is 20, you should enter .95, 100, 20.

e Ifyouusep=0and o= 1, then the default is the z-score for the standard normal distribution.

Chapter 8 Confidence Intervals for one sample

. — Interval
e The 100(1 - )% confidence interval for 1, when & is known, is X + z,/, 2 .Goto =

“n
the [Apps] Stat/List Editor, then select 2" then F7 [Ints], then select 1: ZInterval.
Choose the input method, data is when you have entered data into a list previously or € Level:
stats when you are given the mean and standard deviation already. Type in the <Enersik_ > CESCORNTL)
population standard deviation, sample mean, sample size (or list name (list1), and Freq: 1) and confidence level, and
press the [ENTER] key to calculate. The calculator retumns the answer in interval notation.

o
List:
Freq:

ta] [
"

e The 100(1 - )% confidence interval for y, when o is unknown, is X+ taln :/i_— Go
n

to the [Apps] Stat/List Editor, then select 2" then F7 [Ints], then select 1: TInterval. List:
Choose the input method, data is when you have entered data into a list previously or Frew
stats when you are given the mean and standard deviation already. Type in the mean, € Leyel: LBE ]

standard deviation, sample size (or list name (}ist1), and Freq: 1) and confidence level, CERErZOK__x CESCECANCEL
and press the [ENTER] key. The calculator returns the answer in interval notation. Be careful, if you accidentally use
the [1:ZInterval] option you would get the wrong answer.

« A 100 (l - a) % confidence interval for the population proportion p is

£ 1-Fyorsrtion Z Interual )

Pg Succesaess x: [2048 ]
w: [fowe 1

DExzys (—q) . Go to the [Apps] Stat/List Editor, then select 2™ then F7 [Ints], then
n

< Lewel:
select 5: 1-PropZInt. Type in the values for X, sample size and confidence level, and -

press the [ENTER] key. The calculator returns the answer in interval notation. Note: sometimes you are not given the
x value but a percentage instead. To find the x value to use in the calculator, multiply p by the sample size and round
off to the nearest integer. The calculator will give you an error message if you put in a decimal for x or n. For example
if p=.22 andn =124 then .22*124=27.28, souse x =27.

Chapter 9 Hypothesis Testing for One Population
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A=t G

s Hypothesis test for a population mean when o is known, test statistic is Z =
o,
’ 1 /‘\/; Liski
to the [Apps] Stat/List Editor, then select 2" then F6 [Tests], then select 1: ZTest. Frev R
Choose the input method, data is when you have entered data into a list previously or stats ARternate Hyp: b 103
. P . . Resuits DEXENLYS
when you are given the mean and standard deviation already. Type in the hypothesized

mean ( 4, ), population standard deviation, sample mean, sample size, (or list name

(list1), and Freq: 1), arrow over to the #, <, > sign and select the same as the problems alternative hypothesis statement
then press the [ENTER] key to calculate. The calculator returns the z-test statistic and p-value.

i"llo

4 ] T Test

no:
Fres Fr—

Alternate Hypt o & 0>
Reguity: Calculate >
ESC=CAMCEL

= Hypothesis test for a population mean when o is unknown, test statistic is t=
. %\/E List: Lisgs — ]

Go to the [Apps] Stat/List Editor, then select 2" then F6 [Tests), then select 2: T-Test.
Choose the input method, data is when you have entered data into a list previously or stats
when you are given the mean and standard deviation already. Then type in the

hypothesized mean ( £, ), sample standard deviation, sample mean, sample size, (or list name (list1), and Freq: 1),

arrow over to the #, <, > and select the sign that is the same as the problems alternative hypothesis statement then press

the [ENTER] key to calculate. The calculator returns the t-test statistic and p-value.
P=po

Poll=po)

» n

Stat/List Editor, then select 2™ then F6 [Tests), then select 5: 1-PropZ-Test. Type in the

hypothesized proportion ( P, ), X, sample size, arrow over to the #, <, > sign that is the

o Hypothesis test for one sample population proportion, test statistic is Z = . Go to the [Apps
YpP

' X S
same in the problems alternative hypothesis statement then press the [ENTER] key to Succetats x
calculate. The calculator returns the z-test statistic and the p-value. Note: sometimes you n B
are not given the x value but a percentage instead. To find the x value to use in the :1:;’;:‘;’“ Hyp: ::‘l’:ui:f;

calculator, multiply p by the sample size and round off to the nearest integer. The

calculator will give you an error message if you put in a decimal for x or n. For example if p =.22 and n = 124 then .
22*%124 =27.28, souse x = 27.

Chapter 10

10.1 Confidence Interval and Hypothesis Test {for Two Population Means When o, and o,
are Known

o The 100(1 - )% confidence interval for the difference between the means of two populations

= = of o} '
M, — M, , independent samples, is (Xl -X2 )i Za/2 L +22  Go to the [Apps]
o m

Stat/List Editor, then select 2™ then F5 [Ints], then select 3: 2-SampZInt. Then type in the
population standard deviations, the first sample mean and sample size, then the second

Enter=DK__ > CESC=CANCEL D

sample mean and sample size, (or list names (list3 & list4), and Freql:1 & Freq2:1), then CLevek:
enter the confidence level. To calculate press the [ENTER] key. The calculator returns the '
confidence interval,
o Hypothesis test for the difference between the means of two populations 4, — £, , o e P N
(}1_}2)_(# i) ot
independent samples, test statistic is z = L2/ Go to the [Apps] :it ,
i : _—u
List 2
Fress ]
- Freqz: S

Stat/List Editor, then select 2™ then F6 [Tests], then select 3: 2-SampZ-Test. Then typein  \ <EMRer=OK > <ESCECANCEL 7
the population standard deviations, the first sample mean and sample size, then the second

P . . . ARarndte Hyp: K1 E K2 P>
sample mean and sample size, (or list names (list3 & list4), and Freql:1 & Freq2:1), arrow Eesults Calcuate

\ KEntersOK >  CESCECANCEL )
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over to the #, <, > sign that is the same in the problems alternative hypothesm statement then press the [ENTER] key to
calculate, The calculator returns the z-test statistic and the p-value.
10.2 Confidence Interval and Hypothesxs Test for Two Population Means When o, and o, are Unknown

e The 100(1 - 0,)% confidence interval for the difference between the means of two populations £, — /4, , independent

2 2 e -
_ — — + -1 g 2-Famrle TInt&rv el
samples is (Xl —X:z)ita,z ((nl l)sl (n2 - )yz }([LJ+(—1—D Go to the YU =t B
"1 ¥

ny 1y =2 15 Lise 22
4 Fresxs I~ 1
[Apps] Stat/List Editor, then select 2" then F5 [Ints], then select 4: 2-SampTInt. Enter Fresz L 1
the sample means, sample standard deviations, sample sizes, (or list names (list3 & list4), Clevab[I8 7 1

Pooled: ROY

and Freql:1 & Freq2:1), confidence level. Highlight the No optior} under Pooled. Press the \ (IR > S CECRRRE D
[ENTER] key to calculate. The calculator returns the confidence interval.

o Hypothesis test for the difference between the means of two populations £, — 14, £ ?-Somele ¥ Text B

i istic ®1
!ndePendent sarr_xgles. Ihe test statistic is e ——
(1= %2 )-(uy — 115) o s
t= . Go to the [Apps] Stat/List Editor, s
(n —1)3'2 +(n -1)52 I 1 o
L ! 2 2 | = - h2! :
n+ny~2 ny noy ' MR <ESTERANGER 4
then select 2™ then F6 [Tests], then select 4: 2-SampT-Test. Enter the sample means, ARernate Hrpt 1L # B2
sample standard deviations, and sample sizes, (or list names (list3 & list4), and Freql:1 & Pesled: i3
Freq2:1). Then arrow over to the not equal, <, > and select the sign that is the same in the hesutts: Caleuate

problems alternative hypothesis statement. Highlight the No option under Pooled. Press the \KERZEIE_x CESCCGARGL ),
[ENTER] key to calculate. The calculator returns the t-test statistic and the p-value,

10.3 Confidence Interval and Hypothesis Test for Matched Samples
e The 100(1 - )% confidence interval for the difference between the means of two populations £/, dependent samples

(matched pairs), is D+ te/2 3D First find the differences between the sarﬁples. Go to the Interyal
n List:
[Apps] Stat/List Editor, then enter the differences into list 1. Select 2™ then F7 [Ints], Fres:

then select 2: T-Interval. Select the [Data] menu. Enter in List: listl, Freq:1. Then type in € Level: [ 85 l
the confidence level. Press the [ENTER] key to calculate. The calculator returns the CEMArzIK > KESCECANGEL 2
confidence interval.

»  Hypothesis test for the difference between the means of two populations x4, for dependent sarnples (matched pairs)

D—

test statistic is ¢ = -——ﬁ"l. First find the differences between the samples. Go to the [Apps] Stat/List Editor, then

SD

Vn
enter the differences into list 1. Select 2™ then F6 [Tests], then select 2: T-Test. Select the {Data] menu. Then type in
the hypothesized mean as 0, List: listl, Freq:1, arrow over to the =, <, > and select the sign that is the same in the
problems alternative hypothesis, press the [ENTER] key to calculate. The calculator returns the t-test statistic and the
p-value.

10.4 Confidence Interval and Hypothesis Test for Two Population Proportions
e The 100(1 - @)% confidence interval for the difference between the proportions of two populatlons D, — P, is

.. 1— -
(b~ pr)£ 2, J ' ‘(n AN 2(n £2) Gotothe [Apps] Stat/List Editor, then select 2" then F7 [Ints], then
1 2

select 6: 2-PropZInt. Type in the‘xl, 1y, X5, 1,, the confidence level, then press the [ENTER] key to calculate.
The calculator returns the confidence interval.
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¢  Hypothesis test for the difference between the proportions of two populations p, — p,,

o 5y — b ; i Swecannatt [ |
test statistic is Z = (‘Dl p2) . Go to the [Apps] Stat/List Editor, then at:
Successess x2t
na

Alternate Hyp: -1 22 p23

n a1 I
J p(- p)(— + ~]
| ny )
Results: Colculote ¥

select 2™ then F6 [Tests], then select 6: 2-PropZTest. Type in the X, nl-, X4, Hp, KEnter=ok > <ESCZCRNCEL >

arrow over to the #, <, > and select the sign that is the same in the problems alternative hypothesis statement. Press the
[ENTER] key to calculate. The calculator returns the z-test statistic, sample proportions, pooled proportion, and the p-
value.

Chapter 11 Hypothesis Test for Two Population Variances

e Note: you cannot do this chi-squared confidence interval on the TI-89.

2
e  Hypothesis test for two population variances or standard deviations, test statistic is /= L { T anries Jexk d
. S 2 Hi [N
2 ni: fet]

Go to the [Apps] Stat/List Editor, then select 2™ then F6 [Tests], then select 9: 2-SampF Test.
Then type in the S, , 7, §,, 1, , (or list names list] & list2), select the sign, #, <, > that is

the same in the problems alternative hypothesis statement, press the [ENTER] key to calculate.
The calculator returns the F-test statistic and the p-value.

e LTI
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Chapter 12

Goodness of Fit Test

o  Hypothesis test for three or more proportions (goodness of fit test). Go to the {Apps] Stat/List Editor, then type in the
observed values into list 1, and the expected values into list 2. Select 2" then F6 [Tests), then select 7: Chi-2GOF.
Type in the list names and the degrees of freedom (df = k-1). Then press the [ENTER]

key to calculate, The calculator returns the ? test statistic and the p-value.
Test for Independence .

Obserued List: ]
Expacted List:
Ded of Freedomy afs[t_ ]

Hypothesis test for the independence of two variables (contingency tables). P st Calerlates
« First you need to create the matrix for the observed values: Press: [Home] to CEnkersik_> <ESCECANCEL >

return to the Home screen, press [Apps] and select 6:Data/Matrix Editor. A menu is displayed, select 3:New. The
New dialog box is displayed. Press the right arrow key to highlight 2:Matrix, and press [ENTER] to choose Matrix
type. Press the down arrow key to highlight 1:main, and press [ENTER], to choose main folder. Press the down arrow
key, and then enter the name o in the Variable field. Enter 3 for Row dimension and 2 for Column dimension. Press
[ENTER] to display the matrix editor. Enter4,9,51incl and 7,2, 3 in ¢2. Press ¢ [Apps] [ENTER] to close the
matrix editor and return to the list editor. If you have more than one Application loaded, press ¢ [Apps], and then
select Stats/List Editor . ‘ . '

o  To display the Chi-square 2-Way dialog box, press 2™ then F6 [Tests], then select 8: Chi-2 2-way. Enter in in the
Observed Mat: o ; Store Expected to: statvars\e ; Store CompMat to: statvars\c . This
will store the expected values in the matrix folder statvars with the name e, and the (o-
e)’/e values in the matrix c. Press the [ENTER] key to calculate. The calculator returns

Chi-sauar 2 ~Hay
Obserued Mab
SRepE EXFeeted tat
$tore¢ CompHMat te:
Resulits: Calculated

Enker=IK ESS=CAMGEL

the y ? _test statistic and the p-value. Ifyou go back to the matrix menu you will see all
of the expected and (o-e)*/e values.

A4 1zH3 ¢F Yarigngs
| Listi
List 2

Chapter 13

Analysis of Variance

o ANOVA, hypothesis test for the equality of k population means. ). Go to the [Apps] List 3t
Stat/List Editor, then type in the data for each group into a separate list, (or if you don’t
have the raw data, enter the sample size, sample mean and sample variance for group 1 ’ malon oF Yariance N
into list] in that order, repeat for list2, etc), Select 2™ then F6 [Tests], then select '
C:ANOVA. Select the input method data or stats. Select the number of groups. Press
the [ENTER] key to calculate. The calculator returns the F-test statistic, the p-value,

Group Stats:  Inoxbar,ixd

Groue L Stats:
" Grous z statss
Group 3 stats:flste |
CEnfersOR_ > <ESCECANCEL >
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Factor (Treatment) df, SS and MS, Error df, SS and MS. The last value Sxp is the square root of the MSE.
o The calculator will also do a Two-way ANOVA block design.

£ Linear hesrestion TTet A
Chapter 10 WLt Tt
: : ; ¥ Liste
Simple linear regression. . _ _ ' fren e
¢  Go to the [Apps] Sfat/List Editor, then type in the x-values into listl and the y-values Alterngte Hyo: LA 7 203
into list2. Select 2™ then F6 [Tests], then select A:LinRegTTest. Enter the following, Ftere ResEan et nentd
Xlist: list1 ; Y List: list2 ; Freq: 1, select the alternative hypothesis as f & p # 0, store cm
results to: none. Press the [ENTER] key to calculate. The calculator retums the t-test T TN T T S PR,
stafistic, the y-intercept a, slope b, s=+ MSE , R*, and . Hum of Ind Yars H¥
. . . . . . ViList
¢ For an F-test use the Multiple Regression test with only one x list, (independent variables e Lists
= 1)_ Rz Lisk: __
W ———1
¥ Ll ———1

CEnter=0K > LESC=CANCEL >
(3
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