Ch 9: Hypothesis Testing

A hypothesis test is a procedure to verify a claim
about a popuTéTrn parameter based on sample
data.

Examples:
e GE claims that its 60 W light bulbs last a
minimum of 1000 hours
e Planter’s claims that a can of its Mixed Nuts
contains less than 50% peanuts
A political party claims that at least 50% of
voters will vote for their candidate.
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Chapter 9 Practice 0: Writing Hypotheses

/ Write the null hypathesis H, and the alternative hypothesis H. for each situation.

1. General Electric claims that the average life of its 60 WATT soft-white light bulbs is at least
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2. An article in the San Jose Mercury News states that 75% of new teachers feel that th?e ¢
are underpaid. ’ . ' e
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3. Acan of Planter's Mixed Nuts claims that it contains less than 50% peanuts.
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4. Asmall bag of M&M plain candies contains a average of 40 calories
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5. It takes a college student an average of over 5 years to obtain a B.A. degree.
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Svepoio HYPOTHESIS TEST

@Write 2 contradictory hypotheses
. Null Hypothesis Ho

. Alternate Hypothesis Ha
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@\Collect Data from a sample of the population
3.Examine Sample Data
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C. Do Calculations (Calculator will do them) -= ¢ . 8

e Test Statistic a z-score or t-score
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2.Make a Decision:
e RejectHo We decide Hy is false
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Statistics Calculator Instructions for TI83/84
Chapter 9 Hypothesis Testing Single Mean/Prop

A. Test of a Single Mean ¢ known 1. Z-Test

B. Test of a Single Mean O upknown 2: T-Test

C. Test of a Single Preportion 5. 1-PropZTest

Chapter 10 Hypothesis Testing Two Means/Props

D. Test of Two Means O known 3: 2-SampZTest
E. Test of two Means & unknown 4; 2-SampTTest
F. Test of two Proportions 6. 2-PropZTest
G. Means: Dependent Groups/Paired Samples 2: T-Test

Points to remember:
+ [f you have data entered in L1 and/or L2, you can highlight DATA.
* |f you have a book problem for which the mean and standard deviation are given,
highlight STATS.
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Ch. 9 Solution Sheet (for HW #5, 7, 9, 11. 13, 25)
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In words, clearly state what your random variable X or [ represents:
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Ch. 9 Solution Sheet (for HW #5, 7, 9, 11, 13, 25)
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Example: Statistics instructors believe that statistics students x=o.05
spend an average of 10 hours per week outside of class on

study and assignments. : o
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c. In words, clearly state what your random variable X
or P’ represents:
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e. Test Statistic@r z= t 0,029
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g- Sketch a picture of th:’a situation.

% =0
283 /)L
h. Indicate the correct decision and conclusion:
alpha decision conclusion
.05 y ?"‘o‘lde L\)& C‘e_‘\eci( \lo
)
ot A& 085 4 @ ot Lle Youe e gl Aence

. . whpsn g, @ ',,"h' b
i. Construct a 95% confldence interval. teo ““‘";&‘;ﬁ v *E%%

7 N
o~ I W" L
f\;H

c\]ue/\ au éig:kra u)@iQJ“Q
a5 Yo conbide~t —l—L\oC\’}A
S be fioeen ., | & (0.5
hos. uoor\c\/ﬁ ootside class.

(/0,45’

I



Type I and Type II Errors

If our decision 1f Ho is actually
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Example: Suppose the null hypothesis Hy is:
The parachute will open. You are about to
take your first jump out of an airplane.

Ho: The parachute will open -
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What is the Type I error? ,
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Which has the worse consequence?
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Example: GE claims the average life of a 60. watt bulb
is at least 1000 hours.
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Chapter 9 Practice 2
Type I and Type II Errors Worksheet

For each problem below:

*

1.

Write the null and afternate hypotheses
State the Type I and Type II Errors in terms of the problem
State which error has the worse consequence and why

The average time it takes for a student to graduate from college is at least 6.5 years.
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Worse consequence:

The average length of time needed for a car to accelerate from 0 to 60 is less than 10.3

- seconds.

: / o o . <

TypeLetror: {Jde \rnCocce c—\—\\‘ concloded +L?_%Mo_ \ 5 e__b-&-o N

Heon \0. 2 sec, o hern, '..,—\Qp.c.:'\r e ﬁa’ o See.
) \e_g5 +l\o~f\/\ ‘ :

: o~ B
Type II error: e _ﬁ,\,.,-e,. = o equel Y.

Ll a ~nCo gc_“H Ceo \\_)A —\'L\Q_M‘H T
T LSTEE Ay Lee. wohe O e

_ \O-\ ecl - T \ 7;&
Worse consequence: = wher, L;g_,_a%;_%gi’ N (e ==
’ - “—\— <, M\.O(Q—

Ho: /;,(_-4—\0\% | H.: ,,(_7IO.OD

More than 85% of computer crimes go unpunished.

Ho_p' Z0.8S He o € 0%S
| Wy conelode less 357/ Q-
Type Lerror: (e ymeocceet VY Coneclo Q. : e oo
uh?g,\\skea ' ua\f\aa\, “"\. c_“", -|-Le ‘l"ﬂ-’"‘f‘b\ MFQ'H’\OJ‘ 3
ool shed - o

Type II error:

Worse consequence:
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Ch. 9 Solution Sheet
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In words:
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In words, clearly state what your random vanable,,X or [ represents:
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Test Statist_io: torz= t

p-valie= O ,000 %

Sketch a picture of the situation.
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Construct a confidence interval.
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Example: A statistics instructor believes that fewer
than 20% of Evergreen Valley College (EVC)
students attended the opening midnight shows of the
latest Harry Potter movie. She surveys 84 of her
students and finds that 11 of them attended the
midnight showing. Conduct a hypothesis test to see
if the instructor was correct. |
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e) Test Statistic:xor y= T
f) p-value=_0.24

g) Sketch a picture of the situation. , %
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h) Indicate the correct decision and conclusion:
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