Chapter g : Introduction to Hypothesis Testing

Learning Outcomes

iy oY =
Outcome },Formulate null and alternative hypotheses for applications involving a single population mean
or proportion. 4;'

A
Outcome 2. Know what Type | and Type Il errors are.

Outcome 3. Correctly formulate a decision rule for testing a hypothesis.

Outcome 4. Know how to use the test statistic, critical value, and p-value approaches to test a hypothesis.
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Outcome 5. Formulate null and alternative hypothesis for applications involving a single population
proportion.
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Outcome 6. Compute the probability of a Type Il error. i Q\ Mdterm
— —

WHY YOU NEED TO KNOW

Estimating a population parameter based on a sample statistic is one area of

business statistics called statistical inference. The basic tools for estimation were

trg-arpopulation parameter. We then use sample data to either deny or

confirm the validity of the proposed hypothesis.

\

:;)eSOV:-PHUﬁ In{lerer\tjo.g.h
. S~ R
SOIV‘)Qﬂ.—p .

LI <SS



e

o

populat ‘
ot (85

One pop T pop more than
9 chlio4{ 1.2 CL'POP
- . i 12.)
s O .
TN N
<S°./- \/ f1IS
H. T
Qlat \
L YNean How\(?,“@
/ 10 r’th'Y\ potteit) cled L to s Lg
prope ¥a 5
— é-D | ))L/[) &d”‘{’s
AL& L.Ls e S XXX

oy
%L)si negq Cs \béjm

TS , "



chapter 9.1

«— ONne FOF\JOIZM
Hypothesis test for popufation mean

\

mypothesis testing is an application of statistical inference. Cl--PWX' ;L@P b Y]
# Is performed in many industries. /
# |s a major part of business statistics.

# Provide managers with a structured analytical method for making decisions about population means, proportions,
as well as comparing different populations
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THE HYPOTHESIS ® - ‘ A REMEMBER: A HYPOTHESIS MUST BE STATED
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BEFORE ANALYSIS
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# based on population that is normally distributed

HypOtheSIS [HO&Ha combine to cover all possible values of pop] C

L _ -
Null hypothesis 44— r—g'c — alternative hypothesis

H() Ha

Blood Pressure is 120/80
Blood Pressure is NOT 120/80

The GPA of any student could be more than or equal 2 G‘Pﬂ 7/ L The GPA of any student could be less than 2 G P ﬂ < 2

The age of freshman student is less than or equal 21 ﬂ The age of freshman student is more than 21
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Null hypothesl|;,| The statement about the population parameter that will be assumied to be true during the conduct of the

hypothesis test. The null hypothesis will be rejected If thesample data-provideevidence.
G

Alternative hypothesis: includes all population values not included in the null hypothesis. it will be selected if there is strong
evidence to support it. Ha is deemed to be true if Ho is rejected
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How to formulate Ho & Ha for the population mean? @

It depends on hypothesis type _ ‘“P )/\ésJ &
— 1 -
2 tailed test one tail test (upper) one tail test (lower)

HQI/LM(CD XXxHy: p £ C HO/LZC

Ha:,u\z%@ |/__,HaI,LL>C HCL,LL<C
reject Ho if in reject Ho if in reject Ho if in
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(either larger or smaller) Larger than less than :2 -?. t
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hypothesis test always based on population not sample
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Formulate Ho & Ha

QO @)

Examples: Formulate the Hypothesis L = \6
1) Testing the Status Quo : The box of Kellogg's cereal has a mean fill of 16 ounces.

\-\°:}L = 1€ bunces
Ha: M = 16 ounces

2) Testing a Research Hypothesis: Goodyear's tire will last longer than 60,000 miles on
average. A 7 Go,ceomiles

Ho: M KL 60,000 ™iles T ha
@/HQ'JL,L v o000 miles st o’ib;ﬂS);D.P&

3) Testing a claim about a population: A radio commercial stated the average waiting time at a
medical clinic is less than 15 minutes.

S

Ho: U 2 1Sming
Ha. L < IS ming

@ A city mayor claims that the mean time spent by people in dow town parking spaces exceeds 33 mins

Ho : U ¢ 33mins olteeds
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Ha: _1L — 33ming
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(@ The department of agriculture has stated that average annual rainfall in & particular county is at least 23 inches
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(@ The company that bottles a popular soft drink has set the filling machine so that the mean
contents per bottle is equal to 12 ounces

Ho,- JJ.,—_:iQ.O'—Uf\CeS
Ha, M +11 oumces

@ A customer who buys pipe fitting from a supplier claims that the mean diameter of 2nd pipe@qual to 2"

=+
\

Ho. _L = 2
'HQ.: J.L F= 2\\

® A pharmaceutical company has produced a new drug to treat hurt burn. The company beleives
that the drug will stop hurt burn in less than 15 mins

<
HO; M 7/ [%W\W\S
HCL: J.k < "3 ming

Note:

The claim always at Ha [upper & lower tail]
The statement always at Ho [upper & lower tail
The status quo always at Ho [two tailed test]



Exercises: Qoiz®
Determine whether each of the following pairs of hypotheses is valid for a hypothesis test.

Explain reasons for any pair that is indicated to be invalid VZ,’) Yalld
a) Hy: u1=\ 15 ,Ha:;@15 Tevald Tavalid X
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b) Hp:u= 20,H,: p#20 \a\id
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Today's Goal

« Understand the
dif ference between

HOsHa
How to formulate

HOsHa







