[image: image1.png]Class Exercises for Unit #19

Definitions

hypothesis testing an inferential statistical analysis used to decide which of two
competing hypotheses should be believed (analogous to a court trial)
(A hypothesis test tells us whether or not a difference or a

relationship 1s statistically significant.)

null hypothesis (H,) a statement assumed to be true at the outset of a hypoth
often, a statement that a parameter 1s equal to a specific
hypothesized value (comparable to “innocence” in a court trial)

31 test;

alternative (research) hypothesis (H,) a statement for which sufficient evidence is
required before it will be believed; often, a
statement that the parameter 1s not equal to the
hypothesized value (comparable to “guilt” in a
court trial)
Type Ierror believing H, (the alternative hypothesis) when in reality H, (the null
hypothesis) is true (in a court trial, saying that the defendant 1s guilty
when the defendant is really innocent)

Type Il error  believing H,, (the null hypothesis) when in reality H; (the alternative
hypothesis) is true (in a court trial, saying that the defendant 1s nnocent
when the defendant is really guilty)
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highest probability of making a Type I error that we are

willing to tolerate, commonly chosen to be 0.10, 0.05, or 0.01

With

a given sample size n, the probability of making a Type II

error increases as we decrease o (the probability of making a
Type I error).

the random variation in a sampling distribution

In a hypothesis test, we believe H, (the alternative hypothesis) when
the difference between a statistic (such as the sample proportion p)
and the hypothesized value falls outside the bounds we would expect
from sampling error.





[image: image3.png]19-1 Recall that the randInt( function on the TI-84 calculator generates random
mtegers. We can simulate a fair coin toss by randomly generating the integers
zero (0) and one (1), and letting zero represent tails and one represent heads.
One random toss of the coin can be simulated by pressing [MATH| 450|921
[D||ENTER| . If this simulation truly represents a fair coin toss, then the
population proportion of heads (1s). denoted ., should be equal to 0.5.
Suppose a hypothesis test is going to be performed to see if there is any
evidence that this population proportion of heads (1s) 1s different from 0.5.

(a) State the null and alternative hypotheses.

(b) Describe a Type I error in this hypothesis test, and describe a Type TI error in
this hypothesis test.




[image: image4.png]Suppose that a simple random sample of at least 120 simulated tosses of the
coin are observed, and the sample proportion p of heads is obtained. Why can
we treat the sampling distribution of p as a normal distribution, under the
assumption that the hypothesized & = 0.5 is correct?




[image: image5.png](d) Do each of the following under the assumption that the hypothesized 2 = 0.5 is
correct:

(1) Find the mean and standard deviation for the sampling distribution of
 with simple random samples of size 120.

(11) Suppose that in 120 simulated random tosses of the coin, 47 heads are
observed. Find the sample proportionprof heads, and find the z-score
for this sample proportion.

(111) Find the probability of obtaining a sample proportion farther away
from (below or above) the hypothesized 2 = 0.5 than the one
calculated in (11).




[image: image6.png](1v) Decide whether the random sample of 120 simulated tosses of the coin
with 47 heads provides sufficient evidence against the hypothesized 2 =
0.5 for us to believe that the population proportion 1s different from 0.5,
if the chosen significance level is

o =0.10.




[image: image7.png](e) Do each of the following under the assumption that the hypothesized 2 = 0.5 is
correct:

(1) Find the mean and standard deviation for the sampling distribution of
 with simple random samples of size 240.

(11) Suppose that in 240 simulated random tosses of the coin, 94 heads are
observed. Find the sample proportionprof heads, and find the z-score
for this sample proportion.

(111) Find the probability of obtaining a sample proportion farther away
from (below or above) the hypothesized 2 = 0.5 than the one
calculated in (11).




[image: image8.png](1v) Decide whether the random sample of 240 simulated tosses of the coin
with 94 heads provides sufficient evidence against the hypothesized 2 =
0.5 for us to believe that the population proportion 1s different from 0.5,
if the chosen significance level is

o =0.10.
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