Difference of Means and
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I Accounting Firm Study

n An accownting firm specializes in suditing
the financial records of lange firm
n It iz interested in evaluating its fee
shructwre, particularty in relation o
tharges by the size of the firm
n It takes & random sample of 10 companies
from three size dasses
n Sales over 5250 million
n Sales of $100 to $250 million

» Sales of Less than S100 milliorn
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_l Descriptive Statistics with

Things to note

= The mean cost for the largest firms is
much larger than the other two firm
classes

= While there is a difference in the
means for the lower two classes, when
we look at the BOE for the 95% C.I.
there is overlap

= The variances of the lower two firms is
very similar — but both are
caonsiderably lower than that for the
largest firms
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Difference of Means Test

= Let’s test to see if there is a significant
difference between ﬁl‘l‘lﬁ-ﬂfi
between

« 5100 to $250 million
= Less than $100 million

= Is this reasonable?
« Ratio of variances is
« 3251.17/3247.78 = 1.001




J Decision Tree for Two Means

Target Azzumplions Test Statistic

Ind=pend=nt mandom =ampl=s I, using
Large sample siz= [y, ny=30) sample variances

Hg:
=,-=,=0[ Independent random =amples

Small sample siz= L, uming
Populations 2ppr. nommal pooled variance
Equal varisnces g2

i POOLED ESTIMATE OF THE VARIANCE

n The Our formula will be a weighbed
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JHUTE

= Since the sample sizes were equal,
we could have simply taken the
average of the bwo variances

= (2251.17 + 2247.78)/ 2 = 2249.475

Use the Pooled Estimate of the
Variance to calculate the standard

= gpi]g
o
{j’_ = —_—
|3, =X 0 F H’I HJ
g, . =57.004 )L + 1 —25.403
1 1 1{'

47 Accounting Firm Problem

Null hypothesis Hg: (pypl) =0
Alernative 4 (u -u,) = 0 two-talled test

Ao H Small Ind=pendent samples, aponon
mp'hnlﬂ meoirmel, varlanoes are sgual

Test Statistic ¢+ = (120.50-106.00 - 0)/25.493
Rejection Rﬁgu_m b sz angs = 2.101
Caleulation oo _ gon
Cone|usirn
t*' = -t-“.lllr“ di
522 < 2101

We cannot reject Hg: (u,ug) = 0
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J Let's shift to ANOVA

= ANOVA would allow us to test the
difference of means across all

classes of firm size

= We need to assume equal variances

— is this reasonable?

Review Degrees of freedom
-k=3|
= n =30
« 55({Total)df =n-1=30-1 =29
= SST df =k-1=3-1 = 2
= SSE df =mn-k=30-3 =27

J Excel ANOVA Qutput

Anoru: Smpgle Facker
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ANOVA Hypothesis Test

= Null hypothesis « Hg py=pa=ups
» Alternative

» Assumphbions
= Test Statistic i

F* = 8.44

= H,: At leact two means deffer
» Pgual varences, normed distnbuticn

« Rejection Region = F05.2 7ar. = 3:33

« Conclusion - F¥>F
s 3.44 = 3.35

Reject Hy: py=p=pa

47 Brake Test

m & firm makes disc brakes for the aulomobile
industry

m The R&ED department tested four diTerent Brake
y=lmms=

m In the test, they us=d 40 Hentical mid-szed
cars, 10 =ach for the four brake systems=

m The cars wene driven on a test track and
stopped slectronically

m They measuned e distance in fes=t to Brng the
car o a slop

n Are there differences in stopping distance
across the different brakes?

| The data
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