Chapter 11

Fundamentals of Hypothesis Testing: One-Sample Tests
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Hypothesis testing for 1-sample tests:

HYPOTHESIS: A statement about the value of a population parameter, developed
for the purpose of testing.
Ho and Hi are mutually exclusive and collectively exhaustive.

He = null hypothesis example: Hop = 348

Ho = alternative hypothesis  example: Haoip = 368

The null hypothesis is written in terms of the populations and NOT a sample.
So Heand Ho can only represent the following: i, ., o

Ho: always involves equality (eg. "=", "= ", and "= ")

He: always involves the rest (eg. "=", "<", and > |

**The alternative hypothesis is the opposite of the null hypothesis

**If you reject the null hypothesis, you have proof that the alternative hypothesis is

correct
"If you don't reject the null hypothesis, you have failed to prove the alternative

hypothesis

**The greater the sample size is, the narrower the normal distribution becomes.

any form or by any means, electronic ar
SHOM N wiiting from Easy Grady Inc

3




Yes

Copynight & 2018 Easy Grade Ins Al
mechanical, including Bhelooapang, e

The Hypothesis Testing Process

Hypothesis Tests of
one population

parameter

Froportion it

i.e.: xis or canbe
assumed normal or

Ghis Redereen g [t o

No

R B
PG nig gy

Yes

p normal?
iie:n Sandn(l- ]




@ﬂfﬁe;’ YA TP o SR

Question 1

A company thal makes batteries needs to make sure that the voltage is not too
high or too low. The ideal valtage for the baltery is 5.60 volfs. It is known thai the
standard deviation of the process is 018 volis and the voltages will fil o normal
aistnbution.

The: process has been set up 1o produce | milion batteries. Before too many are
produced, the balteres need o be checked lo see if the average voltage is
close to 5.60 volls, A sample of 25 batteries is tested and the average voltage
wils 5AS valls,

Should the process be allowed 1o cantinue production or shauld it be odjusted?
User 1 5% level of significance,

al wWhat type of parameter is being tested here?

W4 T,a

[

State the Mull and Alternative Hypothesis

oo

Floa:

0o

What i the test statistic and P-value?

d

What is the critical volue(s)2

2] Companng p-volue {o leval of significance, what is the conclusion?

fi Comparing the criticol value(s) to the test stotistic, what is the conclusion?
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Question 2

the hypothesis that less that 60% of all the bank's
5. A random sample of 80 customers has

e the ATh 1o pay pbills. Use the

A bank manager wants 1o tesl :
customers use the ATM 1o pay their bill
been selected and it wos found that 43 of them us

10% significance level.

al what type of parameter is being tested here?

oL, TG

bl State the Null and Alternative Hypothesis

Ho:

Ha:

<) what is the test statistic ond Povalue?

d] What is the critical value(s)2

e) Comparng g-value to level of significance, what is the conclusion?

fl Comparing the critical voluels) to the test statistic, what is the conclusion?
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Chapter 12

Hypothesis Testing: Two-Sample Tests

Hypothesis Tests of 2
population means

The samples are
independent

Check assumplions
1and 2 normal?

rand! 2 known#

t test with

“pooled
variance” &N

t test with
“pooled
vanance!
OFF
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Question 1

component uses fwo
has pbeen determined that the sfc:mdi:d
je by maching | is 0.025mm. and the

sine 2 is 0.022mm.
hines fo test whether

ger than the

motive
A company makes bolls that aré used on an auto

machines fo make lhese bolls, If
deviation of the boll diameters Mac
slandard deviation of the bolt diamelers for mach
The manufaciurer decided 1o take samples from bo‘rh_ mlo_c L
the mean diameter of the bolts from maching 2 was significa :ﬁochine i
mean diameter from machine 1. The somple of 100 bolts from L M
mean diameter of 502mm and a sample of 100 bolts _from mac ;n B i
mean diameter of 5.09mm when the dial on both machines was sef at 2. .

; ; ion?
al the 5% level of significance what is the conclusions

what type of parameter is being tested here?

4
O, T, 0

hy State the Null and Alternative Hypothesis

i What is the test statistic and P-volue?

il wWhatis the critical value(s) s

k|l Comparing p-value to level of significance, what is the conclusion 2

Il Comparing the crifical value(s) to the fest statistic, what i the canclusions
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Question 2

We wish to determine if there's a difference in : A
fires. Use the 5% significance level and assume thot the braking distances

the braking distance for 2 iypesfof
or

each type of fire are normally distributed with the same variance. o
Based on the data for the samples of tires shown, at Ih_e 5% _s.lgnnflconce. shou
we conclude that there's a ditference in the mean braking distance?

Tire A

83
79
82
RE]
a0
81

1

b

5%

d

)

Tire B
i
B4
T
83
a5
78
83
what type of parameter is being lested here?

SR

State the Null and Alternative Hypothesis

What is the test statistic and P-value®

What is the critical volue(s) 2

Comparing p-valse 1o level of significance, what s the conclusion?

Comparing the crilical value(s) 1o the test statistic, what is the conclusions
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Question 3

aised values of single-family

r AL
mpare the opp rmingdale and 99 listings in

A real estole agency wants to €O re
f 40 listings in Fal

homes in two Counfies. A sample O
Levillown yields the following results;

Farmingdale Levittown
Gz, il i 191.33 172.34
faredn |
~p g 32.60 14.92

s &0 99 7f

difference in ithe averoge

af the 0.05 level of significance, is there evidence of o
oppraised values for single-family homes in the two communities? Assurme both

copulations of appraised house values have equal variances,

al What type of parameter is being tested here?

£<,;1, T

D] State the Null and Alternalive Hypothesis

c| Whatis the rest stalistic and P-value?

dl What s the critical value(s) 2

gl Camparing p-value to lavel of significance, what is the conclusion?

il Comparing *he critic
=OMponng e critical value(s) to the test statistic, what is the conclusicon?
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F-Test (Diference Between 2 Variances)

; Helps defermine whether two independent populations have the
same amount of variability
) . le.al =a2o0ral = a2
. Helps determine whether to use “pooled" variance 1-fest or not
".l' - x
l = j% {s1>the larger somple variance, $2- the smaller sample variance)
4 =
]
Questhar:
]
Civen:
Line A Line B
X 8.005 : T597
5 0012 0.005
r I ' 6
oAt the 5% level of significance. s there evidence that the variance in line A is
areater than the vanance in ine B2
M2 null & alternative hypothesis:
M G:.‘Jl = G:B
Horotd =678
(21 5 [
F = = ¥
(0.0054% 576
now. compare your Foale to vour F antical volue:
Tofind critical value (cale stepsi:
STATSDISTF S nvE Since xInv=2.54, and Feale = 5,76
Hrec: 005 5.76=2.54
Medf 10 We reject Ho
E:df: 15 J‘-je;lni{lg. we have evidence that the variance of
EXE line A is greater than the variance of line
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Critical Values For F-Test:

If two-tailed test (i.e. Ha has a #]:
Dist= F =lInvF

1" eritical value "F Upper "
area: alpha/2 = 0.1/2= 0.05, n:df=12, d:df=14

¥lrvv= 2,5342

2nd ciritical value "F Lower”

- area: 1-{alpha/2) = 1-{0.1/2]=0.95. n.df=12. d:di=14
Xlry=0.3792

U Fara one-tail test: simply plug in alpha as the area

***F-Test also known as “Tes! of Homogeneily of Variances" —"TEST THE

ASSUMPTION OF EQUAL VARIANCES"

***F-statistic is also known as "Levene Statistic™
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Question 4

We wish to determine if there’s a difference in the braking distan;e for 2 types of
fires. Use the 5% significance level and assume that the brc:l'cing distances for
each type of tire are normally distibuted with the same variance.

Tire A

as
79
82
84
80
81

Tire B

75
84
74
83
85
78
83

Test to see if the assumption about equal variances seems reasonable at the 5%

leveal,

al What type of parameter is being tested here?

e ST

b} Stote the Mull and Alternative Hyootheasis

<] Whatis the test statistic and P-value?

d) What s the critical volue|s)?

e| Comparing p-value to level of significance, what is the conclusion?

fl  Comparing the critical value(s) to the test statistic, what is the conclusion?
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Comparing the Means of 2 Related/De

To determine whether populations are dependent:

- Taken repeated measurements from the same set of items or
individuals . . o
2- Or. match items or individuals according 1o some char acteristic

Mull hypathesis for twao related populations:

Ho:uD = 0 (where pb = ul — p2)
Ha: ub = 0

Fxamplea:

A local pizza restaurant situaied ocross tha street from yvour college campus
advertises that it delivers to the dorms faster than the local branch of a national
pizza chain. In order o detenmine wheather this is frue or not, you and some
friendas have decided to order 10 pizzas from the locol pizea restaurant and 10
pizzos from the national chain. Pizzas from both locations were ordered at the
same time, thus you have maiched samples.

At the 0.05 level of significance, is the mean delivery lime for the local pizza
restourant less than the mean delivery time for the national pizza chaing

Time  Llocal Chain Difference
7 16.8 220
& TiE 15.2
3 15,6 18,7
4 6.7 15.4
5 17.5 208
4 18.1 1588
7 14,1 17.0
8 21.8 19.5
2 13.9 16.5
1o 208 240
Solution:
Ho:ul =0
Ha:ub <0

Find difference list, input difference list intao List ] test=2{211.¢)

el s Bacs ma g b eoprad e 1 ST

te it na o SURATE a0 fele peal
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Question 5

Relow are lists of online book prices and bookstore prices fora s

of books, and those are listed below!

Book Title
Business 10F
Business ndd society
Einics tor the information age
Foundations of MacroeConomics
Principles OF mocioecanamics
financial management
Crganizational behaviorn
Understanding organizational behovial
Morkeling
Atnormal psychology
Caive e herty
sathiematc ol interest
Adbvanced accounting
Lalking abou! people
Intormation systems managernend
rMacroeconomics 7B
MICTOeConomics 7E
rulfinational inancial management
AMENCan government

s there evidence thal the mean price is ditferent hetwean the fwo sellers of texibooks al

the 5% level of sgnificance?

¥

Bookslore

132.75
201.50
80,00

153.50
15350
21600
199,75
147,00
13200
182,25
45,50

A9.95

12302
5750

88.25

189.25
17925
21025
£6.75

al WwWhat type of parameter s baing tested here?

T

o] Stote the Null andg alternative Hypoihesis

Ho:

Ho:

<] What is the test statistic and P-value?

ook may ha mproduced of IRl

Online
13691
1/8.58
65.00
120,43
21799
19710
14871
17863
95,89
145,49
37,60
91,69
148.41
53.93
83.69
133.32
151.48
147,30
5514
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d) What is the crifical value(s)?

ifi i nclusion?
e) Comparing p-value to level of significance, whot is the co

isfi i nclusion?
fl Comparing the critical value(s) to the test siatistic, what is the co
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indapendatd suees
Question & frevded ac 2 d'Caret

means of two independen! population Qempelep

11 we are feshing tor the difference between
Q =20 and n2=20, the number of degrees of

presuming equal variances with samples of nl
freedom is equal 1o;

al a9
b) 38
) 1%
) 18

e Hint (nl+n2)-2

Fn testing lor diterenc es Detween the medns of hwo independent populations, the nul

—

Frgpaiatinesss i

o Mot al —u2 =2
£ Hooal —u2 =0
u Ho: ul —u2 =0
o Ho: pl = u2 <2

Ul e testing lor the difference between means of bwo related populations
presuming equal vadances with samples of n1=20 and n2=20, the number of degrees of
friacctom i equal to:

ol 37
ta) 38
o 19
ot 15

40 testing for differences between ine means of hwo reloted populations, the null
hypothesis is:

Ho: pd =2
Ex} Hooud =0
Cl Ho: ul =0
il Her: o= 2
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Difference Between 2 Proportions

Calc steps:
STAT>Hest=2z2-3(2-P)

Example:

From 1,564 workaholics of whom 786 men and 778 women, /07 men and 638-J ;
women loved their jobs os it was challenging and shmulchng. Al the 0.05 leve of
significance, determine whether the proportion of workaholic men who love their

10b. s greater than the propartion of wamen.

Ho: el < 2
Hl:nml > r2

Crtical Value:
STAT=2DISTINORM=INVN
Tail: Right

Area: 0,05

|

w i

EXE

v 1445

To test:
STAT=test2719(2-P)
Pl;>p2

X1 707

ni: 784

xZ: 438

n2: 778

Results:
e=0.000002997. whichis < 0.05

2= 4,527 whichis =1 445

We reject the Ho, in ather words, there is evidence ihat the proportion of
workahaclic men who lowve thair obis areater than the oropartion of women
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Question 7

port differs among male & female
d 100 female voters revealed that
uld vote for him. At 10% level
ding the level

4 political candidate thinks that his level of sup
volers, A random sample of 200 male vaters an
85 of the men wauld vote and 35 of the wamen wa
of significance, whot conclusion should the candidate make regar

af suppon@
Al what type of porameter is being tested here?
LLSREY ) o

bl state the Mull and Alternalive Hypolkiesis

o) what is the test stotistic and P-value?

Whiat s the critical volue[s) 2

)

2] Comparng p-value tolevel of significance, what is the conclusion?

fi  Comparing the critical value(s] to the fest siatistic, what is the conclusion?
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Question 8

A human resources director decided to investigate employee perception of the
fairness of two performance evaluation methods. To test for the differences

between the two methods, 140 employees were randomly assigned to be
evaluated by one of the methods: 78 were assigned to method 1, where
individuals provide feedback to supervisory queries os part of the evaluation
process. 82 were assigned to method 2, where individuals provided self-
assessments of their work performances, Following the evoluation, employees

wers asked whether they considered the perfarmance evaluation fair or unfair.

Evaluation Method

y K2
Employee
Perception 1 - 2 Total : ¥
Fair 63 45 12
Unfair 15 33 45
Total 78 8z &0

Using o 0.05 level of significarce. is there evidence of a significant difference

Detween the two methods in the proporiion of foir ratingse
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Chapter 13
One-Way ANOVA

Used for comparing 3 or more populations.
Assumphions:
- Rondomness & independence

termality
Hamogeneity of variance [vanance of the ¢ groups are equal)

Imp table (crib it):

AUO VA 3

Source Degrees of Sum of hean F : !
freedom squares square w oight b
[warianca) F ..L
&g

Among c-1 S5A MSA:& F= .I\‘_"i"l_

groups e-1 P

Within n-¢ LW MSW:SSL-,’

groups n-c

Total -1 55T

o= number of groups
= Lamiple size

VANMOY A stonds for analysis of variance & i extends the z and 1t tesis 1o test more
o 2 population means

Ho: il = g2 = 13 = cge
“all population means are equal

Ha: Notall of the popuiations are the same or are not equeal
“Atlzast one population mean is different
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re different {some pairs

ion means a
*does not necessarily mean that ali populatio
may be the same)
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