Ch 10

Example (1)

You are a financial analyst for a brokerage firm. Is there a difference in dividend yield
between stocks listed on the NYSE & NASDAQ? You collect the following data:

NYSE: n,=21, X,=327, S =130
NASDAQ: n,=25, X,=253, S, =1.16

Assuming both populations are approximately normal with equal variances, is

there a difference in mean
yield (o = 0.05)?

Solution:
(0,& a0, unknown) (o, = 0,) t
Step 1: state the hypothesis:

Ho: g = Uy
Hytpy #

Test is two-tailed test (key word is difference between 2 samples)

Step 2- Select the level of significance and critical value.

a = 0.05 as stated in the problem

+ + +
—t(% My+ns _2)= —t(%,21+25_2): TL(0.025 44)=42.0154
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Step 3: Select the test statistic.

Use Z-distribution since the assumptions are met

, (= DSP+(n, — 1S} (21—-1) x 1.32 + (25 — 1) x 1.16?

P -+, -1 21-1)+(25-1)
3384322944  66.0944 L5021
B 44 44 T
X,-X
t ==
Si[i+i
n, RN
3.27 — 2.53 0.74

= 2.040

t - =
stat 1 1. 0.3627
1.5021(57 + 52)

Step 4: Formulate the decision rule. (Critical value)

Reject Hyif  t.>2.0154 Or t. < —2.0154

Step 5: Make a decision and interpret the result.

-2.0154 2.0154

Reject Hoat a=0.05
There is evidence of a difference in means.

Since we rejected Ho can we be 95% confident that pnyse > pPnaspaq?



95% Confidence Interval for pnyse - Unaspbaq

_ _ 1 1
(X1 —X;) *ton |SE (n— + n—) = 0.74 + 2.0154 x 0.3628 = (0.009, 1.471)
1 2

Since 0 is less than the entire interval, we can be 95% confident that pnyse > iUnaspaa



Example (2)

Assume you send your salespeople to a “customer service” training
workshop. Has the training made a difference in the number of complaints
(at the 0.01 level)? You collect the following data:

Number of Number of
Salesperson | <omeet Complaints
Before After
C.B. 6 4
T.F. 20 6
M.H. 3 2
R.K. 0 0
M.O. 4 0

Solution:
Step 1: state the hypothesis:

Ho: po=0

Hi: po#0




Step2: Select the level of significance and critical value.
to.005s = £ 4.604 df.=n-1=4

Step 3: Find the appropriate test statistic.

L\Iumber of Number of D — —\2
Salesperson emolelnts | Complaints (D| — D) (D| — D)
Before After (X2-X1)
C.B. 6 4 -2 -2-(-4.2)=2.2 4.84
T.F. 20 6 -14 -14-(-4.2)=-9.8 96.04
M.H. 3 2 -1 -1-(-4.2)=3.2 10.24
R.K. 0 0 0 0-(-4.2)=4.2 17.64
M.O. 4 0 -4 4-(-4.2)=0.2 0.04
Total -21 128.8
D:ZDi:—TM:_4_2
Sp = Z(ii__lD)z = @ — 5.6745
tc=S D - 674—54.2 _ —4.2 — _1.66
D - /2.2361 2.5377
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Step 4: State the decision rule
Reject H, if

t. > 4.604
or
t, <—-4.604

Step 5: Decision Reject Ho
Do not reject Ho (tstat is not in the rejection region)
There is insufficient of a change in the number of complaints.

Since this interval contains ( you are 99% confident that pp = 0
Do not reject H,

—-The Paired Difference Confidence Interval i is:

= Sp
fip =D Tty N
5.6745

V5
=—42+11.6836
—15.87 < jip < 7.48

=—4214.604




Example (3)

Is there a significant difference between the proportion of men and the proportion of
women who will vote Yes on Proposition A?

In a random sample, 36 of 72 men and 35 of 50 women indicated they would vote
Yes

Test at the .05 level of significance
Solution:
Step 1: State the null and alternate hypotheses.
HO:m1-m2 =0 (the two proportions are equal)
H1:ml1-m2 #0 (there is a significant difference between proportions)
Step 2: State the level of significance and critical value.
The .05 significance level is stated in the problem.

iZg = 17005 = iZO.OZS
2 2

iZO.OZS - i196

Hemy=m,
Him #m,

Hyis
rejected

Hy is not
rejected

Hyis
rejected

025
.95 /

-1.96 1.96 Scale of z




Step 3: Find the appropriate test statistic.

The sample proportions are:

Men: p1=36/72=0.50
Women: p2=35/50=0.70
The pooled estimate for the overall proportion is:

X, +X, 36+35 71

P= o ¥n, 72450 122 %8
(p1 — p2) — (g — )
ZSTAT = T T
\/P(l —P) (n—1 + n_z)
.50 —-.70) — (0
( ) —(0) _ 220

) \/.582(1 ~ 582) (75 + 25)

Step 4: State the decision rule

Reject Ho if 2 Or 2

Zc >1.96 Or.

Z.<-196




Step 5:Decision Reject Ho

There is evidence of a significant difference in the proportion of men and women
who will vote yes.

The confidence interval for

1 — T ISt

p1(1—pq) N p2(1—p3)
ny n,

(p1 — p2) i'Za/z\/

The 95% confidence interval for my — > is:

0.50(0.50) | 0.70(0.30)

50 — 0.70) + 1.
(0.50 070)_196\/ — =

= (-0.37,-0.03)

Since this interval does not contain 0 can be 95% confident the two proportions
are different.



Example (4)

You are a financial analyst for a brokerage firm. Is there a difference in dividend yield
between stocks listed on the NYSE & NASDAQ? You collect the following data:

NYSE: n, =21, S, =130

NASDAQ; n, =25, S, =1.16

Is there a difference in the variances between the NYSE & NASDAQ at the
o = 0.05 level?

Step 1: state the hypothesis:

Ho: 0%1 = 6% (there is no difference between variances)

Hi: 021 # 0% (there is a difference between variances)

Do not Reject H,
reject H,

Step2: Select the level of significance and critical value.
Find the F critical value for a. = 0.05:
Numeratord.f.=n1—1=21-1=20

Denominatord.f.=n,—1=25-1=24

Fas2 = F.025,20,24 = 2.33
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Step 3: Find the appropriate test statistic.
The test statistic is:

S2 1302
FSTAT = ? = == 1256
2

1.162

/2 = .025

¥

O
Do not Reject H,
reject H,

Step 4: State the decision rule

Reject Ho if Fstar > Fo/2=2.33

Fstar = 1.256 is not in the rejection region, so we do not reject Ho
Step 5: Decision Reject Ho

There is not sufficient evidence of a difference in variances at o = .05
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Example (5)

An experiment has a Sigle factor with four groups and nine values in each group.
If SSA=752, SST=1250

Answer the following questions:

1) How many degrees of freedom are there in determining
the among-group variation?

2) How many degrees of freedom are there in determining
the within-group variation?

3) How many degrees of freedom are there in determining
the total variation?

4) What is SSW?

5) What is MSA?

6) What is MSW?

7) What is the value of Fy,; ?
Solution:

1) How many degrees of freedom are there in determining
The among-group variation?

c-1=4-1=3

2) How many degrees of freedom are there in determining
The within-group variation?

n-c=9-4=5

3) How many degrees of freedom are there in determining
The total variation?

n-1=9-1=8

4)What is SSW?
SST-SSA=1250-752=498
5)What is MSA?

752
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6)What is MSW?

4
MSW = ——=199.6

7)What is the value of F,; ?

MSA _ 250.67

F,.= = = 2.52
stat = MSsw 99.6
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Example(6) (Slide 65-68)

You want to see if three different golf clubs yield different distances. You randomly select five
measurements from trials on an automated driving machine for each club. At the 0.05 significance level,

is there a difference in mean distance?

Club 1 Club 2 Club 3
254 234 200
263 218 222
241 235 197
237 227 206
251 216 204
Total 1246 1130 1029
Mean 249.2 226 205.8
X =227
C=3 n=15
SSA =4716.4
SSW =1119.6
Solution:
Source of variation (S.V) Degrees of Sum of Squares Mean Squares (MS) F- ratio
freedom (S.9)
Among groups c-1=3-1=2 SSA=4716.4 MSA =SSA/c-1 Fstar = MSA / MSW
47164 oo _23582_ ..
2 ' 933 77
Within groups n-c=15-3=12 SSW=1119.6 MSW = SSW/n-c
1119.6 ~ 933
12 7
Total n-15-1=14 SST=5836

Step (1) : State the null and alternate hypotheses :

Ho @ J1 = M2 =3

Hi: Notall u; are equal.
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Step (2): Select the level of significance (o =0.05)

Step (3): The test statistic :

p_ MsA SSA/c—1 _ 47164/3—1
STAT ™ MSW ~— SSW/n—c¢~ 1119.6/15 — 3

= 25.275

Step (4): The critical value:

The degrees of freedom for the numerator (c-1) = 3-1=2
The degrees of freedom for the denominator (n-c¢) = 15-3 =12
Feo.0s, 2,12) = 3.89
Step (5) : Formulate the decision Rule and make a decision

Fsrar (25.275) > F(o.05 2,12)(3.89)

0"—Dmt—"—REjE’[—FI,3,—>

reject H,

Reject Ho at a.=0.05
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