GDC skills: TI-Nspire CX

Chapter 14 / Example 2

Test for binomial probability

A food scientist is trying to determine whether a new version of cheddar cheese is
regarded as more tasty than the original type.

In order to do this he decides to carry out a test with 20 people in which they are given
the two types of cheese without knowing which is the original and which is new, and he
asks them to pick the one they prefer. His null hypothesis is that there is no preference,
so each cheese is equally likely to be selected, and his alternative hypothesis is that the
new cheese is preferred. He decides to perform the test with a 5% significance level.
Let X be the number of people in the test who prefer the new cheese.

1 If p is the proportion of people in the population who would prefer the new
cheese, state the null and alternative hypotheses.

2 Find the critical region for this test.

3 State the least possible significance level of the test

In the test, 18 out of the 20 people preferred the new cheese.

4 State the conclusion of the test.

5 a Find P(X = 18) under the assumption that the null hypothesis is true.

b How does this confirm your answer to question 3?

Ho: p = 0.5, Hy: p > 0.5 [t 2
X ~ B 20,0.5 . Find P X >r <0.05

Open a new document and add a Calculator page.

Type f1(x) and press [ctn] N

Press 5:Probability | 5:Distributions | B:Binomial Cdf...

Enter 20 as the number of trials, 0.5 as the probability of Pros success,pi[05 |
success, x as the lower bound and 20 as the upper bound. LowerBound:[x ]

Press or click OK with the touchpad.

|E| |Cancel|

The function f1(x) is defined. #1(x):=binomcar(20,0.5,x,20) Pone T

[
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Add a new Lists & Spreadsheet page to your document by «fea=" V|2
pressing [tn]] (T+pace]) 4:Add Lists & Spreadsheet e
1.[ 0.999999

Press [«n] T to switch from a spreadsheet to a table. T aer n
Press to select the function f1(x). j‘ 22:::;2

The function is shown in the table. = [ 0 aayna1 5

£1(x):=binom Cdf(20,0.5,x,20) [4]»

Scroll down the table using w. x [feo= ¥ v[E
binemCdf.
From the table, P X >14 > 0.0.0577 and P X >15 > 0.0207. 12.| 0.251722
13.]0.131588

The critical region is X > 15 oo "
The least possible significance level is 2.07% B

16.| 0.0055809 =

18 is in the critical region so we reject the null hypothesis. 0.020694732693264 [4]»

P X >18 =0.000201 x [f100= ¥ e
binemCdf.
The p-value is 0.000201. 15.| 0.020695
16.| 0.005209

17.| 0.001288 a
18.]0.000201

19.| 0.00002 =

2.012252807616-4 | 4 \ »
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