Inference aplet

About the Inference aplet

The Inference capabilities include cal culation of confidence
intervals and hypothesis tests based on the Normal
Z-distribution or Student’s t-distribution.

Based on the statistics from one or two samples, you can test
hypotheses and find confidence intervals for the following
quantities:

® mean
® proportion
® difference between two means

® difference between two proportions

Example data When you first access an input form for an Inference test, by
default the input form contains example data. This example
datais designed to return meaningful results that relate to the
test. It isuseful for gaining an understanding of what the test
does, and for demonstrating the test. The calculator’s on-line
help provides a description of what the example data
represents.

Getting started with the Inference aplet

This example describes the Inference aplet's options and
functionality by stepping you through an example using the
example data for the Z-Test on 1 mean.

Open the 1. Open the Inference aplet.
Inference aplet
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Inference aplet’s
SYMB view keys

Slect | nferenti al

START.

The Inference aplet opens
in the Symbolic view.

SHEE INF STAT SYMEOLIC VIEW
RS HYFOTH TEST
TPE:  Z-Test: 1 p
ALT HYPOTH: < p @

Chooze an inFerantial Hethod

The table below summarizes the options available in

Symboalic view.

Hypothesis Tests

Confidence Intervals

Z:1u,theZ-Teston
1 mean

Z-Int: 14, theconfidenceinterval
for 1 mean, based on the Normal
distribution

Z: Y - Mo, the Z-
Test onthe
difference of two
means

Z-Int: g - Yo, the confidence
interval for the difference of two
means, based on the Normal
distribution

Z:1P,theZ-Teston
1 proportion

Z-Int: 1P, the confidenceinterval
for 1 proportion, based on the
Normal distribution

Z: Pl - P2, the Z-
Test on the
difference in two
proportions

Z-Int: P, — B,, the confidence
interval for the difference of two
proportions, based on the Norm
distribution

Al

T:1p,the T-Teston
1 mean

T-Int: 1, the confidence interva
for 1 mean, based on the
Student’s t-distribution

T: Yg - Mo, the T-
Test on the
difference of two
means

T-Int: Yy - Yy, the confidence
interval for the difference of two|
means, based on the Student’s

—
T

distribution

If you choose one of thehypothesistests,anAl t . Hypot h.
field lets you choose the aternative hypothesis to test against
the null hypothesis. For each test, there are three possible
choices for an alternative hypothesis based on a quantitative
comparison of two quantities. The null hypothesisis aways
that the two quantities are equal.Thus, the aternative
hypotheses cover the various cases for the two quantities
being unequal: <, >, and #.
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Define the
inferential
method

Enter data

In this section, we will usethe example datafor the Z-Test on

1

mean to illustrate how the aplet works and what features the

various views present.

1

4.

. Select theHypot hesi s Test inferential method.

CHOOS SR INF STAT SYMEOLIC VIEW

Select HYPOTH TEST HETH:c._ DR =
W FOTH TES

COMF THTERVAL

ALT

Choozg an infFerential Hethod

| [ liAMil] OK |

Define the distribution statistic.

OK @ B
CHOOS METH| 7] ot § 1,_L2

3 . TiFE|Z-Test: 1 F |
Z-Test: 1 p bl $_¥Est= I;i—PE

Note the arrow at the Chi I et

| [ [ | [iAHIL] K |

bottom of the option list
indicating more options to which you may scroll.

Select an alternative hypothesis.

OK (v] FEHEEINF STAT 3YMEDLIC VIEW
CHOOS HETHOD: HYFOTH TEST
P<HO TRE:  Z-Test: 1 p
OK ALt HeroTH: [TEETIEHE

Choose alternatiug hypothesis

Enter the sampl e stati stics and popul ation parameters that
define the chosen test or interval.

(SHIFT)SETUP-NUM

IMF_STHT NUMERIC SETUP $5
451355 JEEE]

SAHp L2 Hedn

EOT|  [HELP[IMPET] [ |

The table below summarizes the fields in this view for
our current Z- Test : 1 p example.

Field name | Definition

po Assumed popul ation mean

s Population standard deviation
C Sample mean

n Sample size

Inference aplet

9-119



Display on-line
help

Display test
results in
numeric
format

Plot test
results

Field name | Definition (Continued)

a

Alpha level for the test

By default, each field already contains avalue. These
values constitute the example database and are explained
in the HELP feature of this aplet.

Display the on-line help.

HELP Tests tha null hupothesis that
the population HTAn i an azsuHed
walug, ni, daainst the
alternative hupotheses.

Exanple data

i F¢t of 50 randen nuHbers Frod O
to 1, generated by a4 caloulator,
has a Hean oF 0.4uiZE2. The

Display the test results in numeric format.

NUM 3 IMF STAT MUMERIC VIE

w . B

istributi =-, D4EZE5
Thde ttst dlstr_lsgon value . _:'_”; '[°§= i72eEs
and its associ ritical 2=-1.,

S X Critical 7=, 4228433

probability are displayed, e
adong with the critical
value(s) of the test and the associated critical value(s) of
the statistic.

Note: You can access the Help Note in Numeric view.

Display a graphic view of the test results.
e
[ z

Horizontal axes are -1.644A5Y £CRIT. 2
presented for both the _HEEB;E:E»:EE%I:%:":HH
distribution variable and 5

the test statistic. A generic

. i
[ T JHeR] T 1 |
“bell curve” represents the probability distribution
function. Vertical lines mark the critical value(s) of the

test, as well as the value of the test statistic. The rejection
region is clearly marked and the test numeric results are

displayed between the horizontal axes.

Note: You can display the on-line help for the Plot view
by pressing the HELP menu key.
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Importing Sample Statistics from the Statistics

aplet

The Inference aplet supports the cal culation of confidence
intervals and the testing of hypotheses based on datain the
Statistics aplet. Statistics on a sample of data containedin a
column of datain any Statistics-based aplet can be imported
for use in the Inference aplet. The following example will
illustrate the process.

A calculator produces the following 6 random numbers:

0.529, 0.295, 0.952, 0.259, 0.925, and 0.592

1

Open Statistics aplet. Note: Reset current settings.
Select m| £l ] C2 | Ca | 4

Statistics 1
RESET
START

The Statistics aplet opens
in the Numeric view.

Enter random numbersin the C1 column.

(529
[)295
(1952
(1259
[)925
[)592

Calculate statistics. Note: Ensure the 1VAR/2VAR menu
key toggled to 1VAR.

STATS
OK

The mean of 0.592 seems alittle large compared to the
expected value of 0.5. To seeif the differenceis
statistically significant, we will use the statistics
computed here to construct a confidence interval for the
true mean of the population of random numbers and see
whether or not thisinterval contains 0.5.

Open the Inference aplet. Note: Clear current settings.

Inference aplet
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[APLET) Select

G \NF STAT SYMEOLIC VIEW

I nference
RESET ™rE:  Z-Testi 1 p
START ALT HYPOTH: pp @

Chaoze an inFargntial Hathed

Choose an inference method.

CHOOS S INF STAT SYMEOLIC VIEW
Select CONF | NTERVAL | setvor: Wi RGN
OK TRE:  Z-IMT: 1 p
Choose adistribution Cheoze an inferantial Hethoed
statistic.

(v] cHoos S INF STAT SYMEOLIC WIEW

SdectT-Int: 1
OK

HETHOD: COHF IMTERMAL
LA T-THT: 1 .

Chooze distrabutaon statistis

Set up theinterval calculation. Note: The fields current
hold the sample data from the on-line help example.

(SHIFT)SETUP-NUM

SAHpLE H2an

|  [HELRfiMPET] | |

Import the datafrom the Statistics aplet into the Inference
aplet. Note: The data from C1 precedes us by default.

IMPRT £ IMPORT SAMPLE STATS
g, 092

Note: If therewqe other i ?29?8442
columns of datain the COLUNN :
Satistics aplet, you could  |stat inpert data cotunn
select a column and press -
the OK key to see the statistics before actually importing
theminto the Numeric Setup view. Also, if there were
more than one aplet based on the Satistics aplet, you

would be prompted to choose one.

OK

IMF_STHT MUMERIC SETUFW

sit, 2OTEMMZS4EEE
n: &
oo.98

SAHpLe Hean
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9. Specify a90% confidence interval.

@ to moveto thec: INF_STHT WUMERIC SETUP S50

field =
s, ZOTE44254E602
09 i
o9
10. Display the confidence fanple Haan
interval in the Numeric [EpiT [ JHELRliMRET] | |

view. Note: Theinterval setting is 0.5.

NUM

INF STAT MUMERIC VIEH
= e

Critical Tox2 . B1S04E
wonin =, SAEIE14
K hax =, 8378186

11. Display the confidenceinterval in the Plot view.

G }/\

-2.015048 £CRIT. T% 2.015048
ANBIHLY ¢ U L1 B3701EE

[
1 TWecl 1 [ |

Note: The graph is a simple, generic bell-curve. It is not
meant to accurately represent the t-distribution with 5
degrees of freedom.

Hypothesis tests

Y ou use hypothesisteststo test the validity of hypothesesthat
relate to the statistical parameters of one or two population.
The tests are based on statistics from samples of the
population.

The HP 39G/40G hypothesis tests use the Normal Z-
distribution or Student’s t-distribution to calculate
probabilities.

One-Sample Z-Test

Menu name Z-Test: 1u

On the basis of statistics from a single sample, the 1 mean Z-
Test measures the strength of the evidence for a selected
hypothesis against the null hypothesis. The null hypothesis is
that the population mean equals a specified vidligt —0.
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Y ou select one of thefollowing alternative hypotheses against
which to test the null hypothesis:

Hit< g
Hitn >l
Hin# [y
Inputs
Field name Definition
Mo Hypothetical population mean.
o] Population standard deviation.
X Sample mean.
n Sample size.
a Significance level.
Results
Result Description
Prob Probability associated with the Z-
Test statistic.
Critical Z Boundary values of Z associated
with thea level that you supplied
Critical X Boundary values af  required by
thea value that you supplied.

Two-Sample Z-Test

Menu name Z-Test: 1412

On the basis of two samples, each from a separate population,
this test measures the strength of the evidence for a selected
hypothesis against the null hypothesis. The null hypothesis is
that the mean of the two populations are eddgl 1; = ).

You select one of the following alternative hypotheses against
which to test the null hypothesis:
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Hyty <M,

Hitiy > My
Hytig # 1y
Inputs
Field name Definition
X1 Sample 1 mean.
%2 Sample 2 mean.
ol Population 1 standard deviation.
a2 Population 2 standard deviation.
nl Sample 1 size.
n2 Sample 2 size.
a Significance level.
Results
Result Description
Test Z Z-Test stetistic
Prob Probability associated with the Z-
Test statistic.
Critical Z Boundary value of Z associated
with the a level that you sup-
plied.

One-Proportion Z-Test

Menu name Z-Test: 1t

On the basis of statistics from a single sample, thistest
measures the strength of the evidence for a selected
hypothesis against the null hypothesis. The null hypothesisis
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Inputs

Results

Two-Proportion Z-Test

Menu name

that the proportion of successes in the two populations are

equal.

HOm = T

Y ou select one of thefollowing aternative hypotheses against
which to test the null hypothesis:

Hym<m,
Hym> 1,
H T,
Field name Definition
uy Population proportion of successes.
X Number of successes in the sample.
n Sample size.
[of Significance level.
Result Description
Test P Proportion of successes in the sample.
TestZ Z-Test statistic.
Prob Probability associated with the Z-Test
statistic.
Critical Z Boundary value of Z associated with the
level you supplied.

Z-Test: P1-P2

On the basis of statistics from two samples, each from a
different population, the 2 proportion Z-Test measures the

strength of the evidence for a selected hypothesis against the
null hypothesis. The null hypothesis is that the proportion of

successes in the two populations are equal.

(Hop: Ty=T11)).
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Y ou select one of thefollowing aternative hypotheses against
which to test the null hypothesis:

Hpm <,
Hym >,
Him#m,
Inputs

Field name Definition

X1 Sample 1 mean.

X2 Sample 2 mean.

nl Sample 1 size.

n2 Sample 2 size.

a Significance level.

Results

Result Description

Test P1-P2 Difference between the
proportions of successes in the
two samples.

TestZ Z-Test statistic.

Prob Probability associated with the Z
Test statistic.

Critical Z Boundary values of Z associated
with thea level that you supplied

One-Sample T-Test

Menu name T-Test: 1

The One-sample T-Test is used when the population standard
deviationisnot known. Onthebasis of statisticsfrom asingle
sample, this test measures the strength of the evidence for a
selected hypothesis against the null hypothesis. The null
hypothesis is that the sample mean has some assumed val ue,

HO :pu=p0

Inference aplet
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Y ou select one of thefollowing alternative hypotheses against
which to test the null hypothesis:)

Hitp<pg
Hytl> g
Hiu# [y
Inputs
Field name Definition
uo Hypotheticalpopulation mean.
n Sample size.
% Sample mean.
Sx Sample standard deviation.
a Significance level.
Results
Result Description
TestT T-Test statistic.
Prob Probability associated with the T-
Test statistic.
Critical T Boundary value of T associated
with thea level that you supplied
Critical X Boundary value ok required by
thea value that you supplied.

Two-Sample T-Test

Menu name T-Test: 1 —p2

The Two-sample T-Test is used when the population standard
deviation is not known. On the basis of statistics from two
samples, each sample from a different population, this test
measures the strength of the evidence for a selected
hypothesis against the null hypothesis. The null hypothesis is
that the two populations are equidif pq = Hy).
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Y ou select one of thefollowing aternative hypotheses against
which to test the null hypothesis

Hitpg <p,
Hitpg > i,
Hitlg # My
Inputs
Field name | Definition
% 1 Sample 1 mean.
X 2 Sample 2 mean.
S1 Sample 1 standard deviation.
S2 Sample 2 standard deviation.
nl Sample 1 size.
n2 Sample 2 size.
Significance level.
_Pooled? Check this option to pool samples based on
their standard deviations.
Results
Result Description
TestT T-Test statistic.
Prob Probability associated with the T-Test
statistic.
Critical T Boundary values of T associated with
thea level that you supplied.

Confidence intervals

The confidence interval calculations that the HP 39G/40G/
40G can perform are based on the Normal Z-distribution or
Student’s t-distribution.
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One-Sample Z-Interval

Menu name

Inputs

Results

Z—INT: 1

This option uses the Normal Z-distribution to calculate a
confidence interval fau, the true mean of a population, when
the true population standard deviationjs known.

Field name | Definition
R 1 Sample mean.
g Population standard deviation.
n Sample size.
C Confidence level.
Result Description
Critical Z Critical value for Z.
W min Lower bound foq.
1 max Upper bound fau.

Two-Sample Z-Interval

Menu name Z—INT: p1-p2
This option uses the Normal Z-distribution to calculate a
confidence interval for the difference in the means of two
populationsyl - pp, when the population standard deviations,
0, ando, are known.
Inputs
Field name Defintion
% 1 Sample 1 mean.
%2 Sample 2 mean.
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Field name Defintion
ol Population 1 standard deviation.
a2 Population 2 standard deviation.
nl Sample 1 size.
n2 Sample 2 size.
C Confidence level.

Results
Result Description

Critical Z Critical value for Z.

A p Min Lower bound foi, —py

A p Max Upper bound fop; — o

One-Proportion Z-Interval

Menu name Z-INT: 1P

This option uses the Normal Z-distribution to calculate a
confidence interval for the proportion of succeseaes
population for the case in which a sample of sizéas a
number of successes,

Inputs

Field name | Definition

X Sample success count.

n Sample size.

C Confidence level.
Results

Result Description
Critical Z Critical value for Z.
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Result Description

mtMin Lower bound forrt

TtMax Upper bound fort

Two-Proportion Z-Interval

Menu name Z—INT: P1-P2

This option uses the Normal Z-distribution to calculate a
confidence interval for the difference in the proportions of
successes in two populations.

Inputs
Field name | Definition
x1 Sample 1 success count.
X2 Sample 2 success count.
nl Sample 1 size.
n2 Sample 2 size.
C Confidence level.
Results
Result Description
Critical Z Critical value for Z.
A TtMin Lower bound for the difference in propor
tions of successes.
A Tt Max Upper bound for the difference in propor
tions of successes.

One-Sample T-Interval

Menu name T-INT: 1

This option uses the Student’s t-distribution to calculate a
confidence interval fop, the true mean of a population, for

9-132 Inference aplet



the casein which the true population standard deviation, o, is

unknown.

Inputs

Field name

Defintion

X1

Sx

Sample mean.

Sample standard deviation.
Sample size.

Confidence level.

Results

Result

Description

Critical T

M Min

1 Max

Critical value for T.
Lower bound for.

Upper bound fof.

Two-Sample T-Interval

Menu name T—INT: pl —p2

This option uses the Student’s t-distribution to calculate a
confidence interval for the difference in the means of two

populationsp; — Hp, when the population standard

deviationsg,ando,, are unknown.

Inputs

Field name

Definition

X1

X2

sl

s2

nl

n2

Sample 1 mean.

Sample 2 mean.

Sample 1 standard deviation.

Sample 2 standard deviation.

Sample 1 size.

Sample 2 size.

Inference aplet
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Field name Definition

C Confidence level.

_Pooled Whether or not to pool the samples based
on their standard deviations.

Results

Result Description

Critica T Critical vauefor T.

A Min Lower bound for pi3 — .

O p Max Upper bound fopi; — M.
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