Statistics and Distributions on the TI-83 /84

The TI-83/84 family of graphing calculators comes equipped with many statistics functions, from simple

computations to complex tests. We will discuss in this handout several distributions commonly used in statistics

courses. The steps below are nearly identical across all TI-83’s and TI-84’s with two exceptions. First, this

handout focuses on the TI-83 Plus and higher. If you are using the original TI-83 (without “Plus” in the title) then

the keyboard layout is slightly different; you may need to modify the directions on this handout accordingly.

Second, the latest update to the TI-84 (currently version 2.55MP) introduced a Statistics Wizard, which greatly

simplified the usage of many statistics functions. To find out if your TI-84 has the latest update, press -
for “MEM” — [ENTER] for the “About” screen. The version number will be under “TI-84 Plus”. Press — (MODE

for “QUIT” to exit back to the Home screen.

Most of the directions on this handout present a side-by-side comparison between different versions of the TI-

83/84 graphing calculator family. Simply follow the screenshots that match your device. Also, the menus shown

in the screenshots will differ slightly between the TI-83 and TI-84. For compatibility reasons, most of these

screenshots were captured from the TI-83 Plus.

Entering and Editing Data in a List AL
?ﬂ CALC TESTS
it...
s SortHY

We input or edit data in the calculator via the List Editor. Press(STAT] to enter the
Statistics menu, then press [ENTER] for “Edit...”.

We will be using two lists of values for this example and the next two.
Enter into the first list (L,) the values 16, 20, 17, 19, 22, 17, 17, 17, 10, and 18 by

typing each number and then pressing [ENTER]. That is, 16 — [ENTER] — 20 —
ENTER] ...

Press the ] key to scroll over to the second list. As with L;, enter the values 45,
55, 70, 50, 47, 46, 50, 66, 26, and 60 into L,. You should now see the screen on

the right. To exit the List Editor, press - for “QUIT”.
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One-Variable Statistics

TI-83, T1-84 (2.53MP AND LESS)

TI-84 (2.55MP)

To compute the mean and standard deviation

EDIT TESTS
1-Yar Stats
s 2-Var Stats

EDIT TESTS
1-Yar Stats
s 2-Var Stats

(and more) on L, press STAT] - 1] - FH A S FH A S
for “1-Var Stats”. 2t PQuadkeg ot Quadkeg
&:CubickEeg &:CubickEeg
r4HuartEeg r4HuartEeg
Press [2nd]— 1] to paste “L,” onto the screen. 1-Var Stats L18 Listzl1
For the 2.55MP version of the TI-84, make FrealList:
sure that the cursor is beside “List:” before Calculate
pressing [2nd]— (1] , then scroll down to
“Calculate”. Press [ENTER].
1- Uar Stats
=1vV.3 ®#=1v7.3
E::{—l?E 2x=173
Use the [4] and [+] arrow keys to scroll %}: g 33?%%?2!3!3!38 %.‘-{ g EE?%%FEEEEE!
= K=l
through all of the results. =2, 955164414 Tx=2. 965164416
#I"I 18 Jh=1H

Two-Variable Statistics

TI-83, T1-84 (2.53MP AND LESS)

TI-84 (2.55MP)

EDIT TESTS I:IIT TESTS
1:1-Var Stats =War tat5
To compute the mean and standard deviation ?E—Uar‘ Stat=s ?2— ar Stats
(and more) on L; and L, simultaneously, press a E?EEEE?EKH’J? a E?EEEE?EKH’J?
([STAT] — [] — [+] — [ENTER] for “2-Var Stats”. 2t PQuadkeg 21 BuyadRkeq
Oiads or ar >t &iCubickEed &iCubickEed
rdEuart.Eeg rdEuart.Eeg
Press [2nd] — [1] = [.] — [2nd] — [2] to paste
“L,,L,” onto the screen. The 2.55MP version E;I"'I‘E‘F Stats LasL W1ist il 4
of the TI-84 works slightly differently. Make Ylist:il:
sure that the cursor is beside “Xlist:”, then Frealizt:
Calculate
press — (1] to paste “L,”. Press[+] then
— [2] to paste “L,” beside “Ylist:”, then
scroll down to “Calculate”. Press [ENTER].
2-War Stats
#=17.3 #=17.3
=x=173 =x=173
Use the [«] and [+] arrow keys to scroll =xe=IE21 zxe=3E21
through all of the results. 5}‘5 % é%%?%gg?g gi_%' é%%?%gg?g
'\l-'l"l 1A Jh=18
[ | [ |
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Distributions — PrRoBABILITY DENSITY FUNCTION (PDF) AND CUMULATIVE DISTRIBUTION FUNCTION (CDF)

All of the functions used in the following examples are listed in the calculator’s “Distributions” menu. To access

this menu, press — [VARS] for “DISTR”.

Normal CDF TI1-83, TI-84 (2.53MP AND LESS) TI-84 (2.55MP)
ORAL ORAL
=nnrma%P3FE =nnrma%P3FE
In the Distributions menu, scroll down to . ?ﬁ:ﬁgrﬁq ??Ezngr‘ﬁi
“normalcdf(“ and press [ENTER). % %ESFE % %_QEIE
SHR Yl | i todf
rdXecdf rdXepdf
The command syntax is “normalcdf(lower
value, upper value, mean, standard
deviation)”. For example, if my lower value is
40, upper is 60, mean of 50 and standard l_l.lggEE; g%
deviation of 5, then “normalcdf(40,60,50,5)". EETE? lodf (46,68, TR
Press [ENTER]. For the 2.55MP version of the » 234499578 E;EEE
TI-84, fill in the entries on the screen, scroll u
down to “Paste” and press twice.
normalod (48, 6l k
Note: If you leave out the mean and 544902 7E
standard deviation (or leave them as 0 and 1 |
in the 2.55MP version), the calculator
assumes z values and not actual data values.
lower: 48
uFpet: 199
narmalngi4E:1E9 u:EE
To compute tail areas, you will need to enter » » J:
positive infinity or negative infinity. For Mormal EEFE%TEEE? Faste
positive infinity type (1] — [EE] — 99, and for 4. 30, SI%EEFSEIEIE-E

negative infinity type (€] — [1] — [EE] — 99.
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Inverse Normal

TI-83, T1-84 (2.53MP AND LESS)

TI-84 (2.55MP)

%IEIIE ORAW
fnormal ede

2inormalcdf

%IEIIE ORAW
fnormal ede

Z2inormalcdf

In the Distributions menu, scroll down to inuHarme inuHarme
“invNorm(“ and press [ENTER]. 5 EESF': 5 %_QEIE
SHR Yl | B Lodf
rdXecdf rdXepdf
The command syntax is “invNorm(area to the
left of x, mean, standard deviation)”. Make
sure the area that you enter is the area to the [iny Mok |
left of the x value you want to find. Press inuHorme . 95.58. 5 E?§S= - 33
(ENTER]. For the 2.55MP version of the TI-84, =g, 2TdPEELT E;EEE

fill in the entries on the screen, scroll down to
“Paste” and press [ENTER] twice.

Note: If you leave out the mean and
standard deviation (or leave them as 0 and 1
in the 2.55MP version), the calculator
assumes z values and not actual data values.

Student-t Distribution CDF

TI-83, T1-84 (2.53MP AND LESS)

irnwHorme .95, 58, 1k
. S58.22426813

TI-84 (2.55MP)

ORAL
thormalrdfy
fnormalcdf

ORAL
thormalrdfy
2inormalcdf

In the Distributions menu, scroll down to %: iruHorme I ifpuHarme
“tcdf(“ and press [ENTER). 4t EESFE % %_QEIE
tRERdEC Lodf .
rdXecdf Xepdfd
The command syntax is “tcdf(lower t value, FC.dF|
upper t value, degrees of freedom)”. For todfc _aégéég i 554 I_llgggﬁi 3:2
example, if my lower value is -2, upper is 3 [ ] gg;%gl

and degrees of freedom is 10, then

“tcdf(-2,3,10)”. Press [ENTER]. For the 2.55MP
TI-84 version, fill in the entries on the screen,

Lodfc =223 182

L F0E634 1554
scroll down to “Paste” and press twice. [ |
.m
bedf (-2, 1E99, 180 Lot s
To compute tail areas, you will need to enter df:i@E
positive infinity or negative infinity. For toodf o _?E%%?S_g?%a Faszte
positive infinity type [1] — [EE] — 99, and for 2 Ecdf)
o _ B3EEF4E]171 lawer: -1 99
negative infinity type (€] — [1] — [EE] — 99. UFEalE -3
df =18
Faste
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Inverse Student-t Distribution

TI-84 (2.53MP AND LESS)

TI-84 (2.55MP)

In the Distributions menu, scroll down to

%IEIIE ORAW
fnormal ede

Zinormalcdf
S5 inwHorme

ORAL
fhormal Fdf
2inormalcdf

S5 inwHorme

“invT(“ and press [ENTER]. (This command only iRuTr iRuTr
exists on the TI-84, not the TI-83.) hEdf PhEdf
B Lodf B Lodf
rdXepdf rdXepdf
The command syntax is “invT(area to the left . . 5
of t, degrees of freedom)”. Make sure the irT EEE%E;BE%%EI?E SFEEEI
area that you enter is the area to the left of ) Fazte
the t value you want to find. Press [ENTER].
For the 2.55MP version of the TI-84, fill in the UTC L B25 . SE
. “u ” 1K [] I
entries on the screen, scroll down to “Paste 25 ABeS59E 72
and press twice. |
Chi-Square CDF TI-83, T1-84 (2.53MP AND LESS) TI-84 (2.55MP)
ORAL ORAL
TLROf L TLROf L
In the Distributions menu, scroll down to E EE’EEE.: % EE’EEE.:
w2 “ }F:EC-EI'F': :’{EE-EI'F':
X'cdf(" and press [ENTER]. W eart Seadt
R Cdf (S H it |
B4binomEdf A4binomEdf
The command syntax is “x*cdf(lower x* value, :
upper x* value, degrees of freedom)”. For ¥eicdf i@, 19,.5,9) I.l-lgggrr:; ?9_ 5
example, if my lower value is 0, upperis 19.5 ISV 323485 et R=] |
and degrees of freedom is 9, then u Faste

“x’cdf (0,19.5,9)”. Press [ENTER]. For the
2.55MP version of the TI-84, fill in the entries

Kicdfifa 19.3.92

on the screen, scroll down to “Paste” and CaTETIOI4ES
press twice. [ |
L
lower: 19,5

To compute tail areas, you will need to enter
positive infinity or negative infinity. For
positive infinity type [1] — [EE] — 99, and for
negative infinity type () = [1] — [EE] = 99.
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Xecdf 19,3, 199,
R

H212616595
H;GdFi'lEggalg.S

VSV IEI4E5

LUFFer-: 1 99
df 9

Faszte

lower: -1e99
UFrFrer:19.5
df:9

Faszte
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F Distribution CDF

TI-83, T1-84 (2.53MP AND LESS)

TI-84 (2.55MP)

In the Distributions menu, scroll down to

“Fcdf(“ and press [ENTER].

a=J N

B

ﬁlﬂ DRAW

EREIIII'HJIT-I'_H

The command syntax is “Fcdf(lower F value,
upper F value, numerator degrees of freedom,
denominator degrees of freedom)”. For
example, if my lower value is 0, upper is 1.5,
numerator degrees of freedom is 24 and
denominator is 19, then “Fcdf(0,1.5,24,19)".

Press [ENTER]. For the 2.55MP version of the
TI-84, fill in the entries on the screen, scroll

down to “Paste” and press [ENTER] twice.

Fodfcd.1.3.24,19
. 5148835136

lower:d
UFFeril.5
df Humer: 24
df Oerom: 190
Faszte

Fodfcd,1.3.24. 1"
. . 5148835136

To compute tail areas, you will need to enter
positive infinity or negative infinity. For
positive infinity type [1] — [EE] — 99, and for
negative infinity type (€] — [1] — [EE] — 99.

Binomial PDF and CDF

Fodf (1.5, 1699, 24
i 1851964514
Fodfi-1g95: 1. 5,2
4,193

. . 81420835186

TI-83, T1-84 (2.53MP AND LESS)

lower:l.5
LUFFer-: 1 99
df Humer: 24
df Oeriom:= 19
Faszte

FcdF]
lower: -199
UFFeril.5
df Humer: 24
df Oeriom:= 19
Faszte

TI-84 (2.55MP)

o S2iFPdf FPdf

In the Distributions menu, scroll down to Q1 fcdfe A Fcdfc

“binompdf(“ or “binomcdf(“ and press [ENTER]. . Eingnggg . Eingnggg
BirFoissonFdfC CiFoissonFdfC
C4roissoncdf O4Froissoncdf

The syntax for both of these functions is the i ar

same. Using the PDF as an example, . trials: il

“binompdf(# of trials, probability of success, binomrdfCl8. .62 3 Fi.GB .

x value)”. For example, if my number of trials B4 2457328 Eagféue- =l

is 10, probability is .6 and x value is 3, then

“binompdf(10,.6,3)”. Press[ENTER]. For the
TI-84 2.55MP version, fill in the entries on the

binomrdfCl8, . 6.0

screen, scroll down to “Paste” and press . B424E 7 EEE
ENTER] twice.
Department of Mathematics, Sinclair Community College, Dayton, OH Page 6 of 7



Let n be the number of trials, p be the probability of success, and k be the number
of successes. We can compute these probabilities using the above two functions:

e P(x=k) —> binompdf(n, p, k)

e P(x<k) — binomcdf(n, p, k)

e P(x=k) > 1-binomcdf(n, p, k—1)
e P(x<k) —> binomcdf(n, p, k—1)

e P(x>k) > 1-binomcdf(n, p, k)

Poisson PDF and CDF

TI-83, TI-84 (2.53MP AND LESS)

If you do not specify k, a
list of probabilities from 0
to nis returned.

binomcdf 18, .62
51.8485?65'4 .

The k value can be a single
number or a list of
numbers.

[
trials:i1d
Fi.G
= owalues L2.53
Faszte

binomcdf (18, 6. £
22032
5.8122945536 .S

TI-84 (2.55MP)

In the Distributions menu, scroll down to
“poissonpdf(“ or “poissoncdf(“ and press

ENTER].

Pz

Fodf o
thinomPdf
tbinomcdf
FolssonFdfe
Folssoncdf |

=
3
5]
A

tFCcdf .
thinomPdf
tbinomcdf
FolssonFdfe
Folssoncdf |

The syntax for both of these functions is the
same. Using the PDF as an example,
“poissonpdf(mean value, x value)”. For
example, if my mean value is 15 and x value is
10, then “poissonpdf(15,10)”. Press [ENTER].
For the TI-84 2.55MP version, fill in the
entries on the screen, scroll down to “Paste”

and press [ENTER] twice.

FoissonFdfCl5. 168
B4251687508

D B
= walues: 160
Pazte

FoissonFdfClS. 1
. B4258107508

Let A be the mean value and k be the number of occurrences. We can compute

these probabilities using the above two functions:

e P(x=k) — poissonpdf(A, k)

e P(x<k) — poissoncdf(A, k)

o P(x>k) > 1-poissoncdf(A, k—1)
e P(x<k) — poissoncdf(A, k—1)

e P(x>k) —> 1-poissoncdf(A, k)
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The k value can be a single
number or a list of
numbers.

ArlS
#* walue: L8, 18,1
Faszte

FoissonFdf 15, 8
18,1232
LH194443003 LA,

P
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