Statistics 300:
Elementary Statistics

Section 12-2

Chapter 12 concerns
the Analysisof Variance;
Which considersthe
hypothesisthat a set of three
or more populations all have
the same mean, m

Section 12-2 concerns
means from a set of
populations identified by
“levels’ of asinglefactor

Hym=m=m=..=m




Chapter 12-2

» Exampledata set for analysis of variance

Dollars (hundreds) Spent on Gasoline

Number of Cars

T 7 3 7
792 1704 2367 800
1435 2156 1968 2976
768 1172 1584 1824
585 1780 2250 1544
1245 1986 666
1061 2187

X= 981 1760 1837 1786

s= 323 373 637 903

n= 6 5 6 4

Hypothesesfor ANOVA

Horm=m=m=..=m

H, :atleast onemis* another

ANOVA Table

Analysis of Variance Table

Sum of Mean
Source d.f. Squares Square F p-value
Treatments k-1 SST MST MST / MSE
Error N-k SSE MSE

Total N-1 SS(total)




Formulasfor ANOVA

X = sample mean for treetment "i"
X =ovedl mean of dl data

k n _
SS(Total) =@ A (%, - X)*

i j=1

Formulasfor ANOVA

X = sample meen for treatment "i"
X =overdl mean of dl data

K
SST:éni(Z-i)z

i=1

Formulasfor ANOVA

k
SSE=<",—§\(r1-1)s2

i=1




Formulasfor ANOVA

d.f.(treatmentg = k-1
d.f.(error)=N- k
d.f.(total)=N-1

Formulasfor ANOVA

MST =SST / df (treatments)
M SE =SSE/ df(error)
_MSsT

F=—_
MSE

Formulasfor ANOVA

Right tail test

Whole a in the tail

Critical vaueof Fisbased on
Numerator d.f.= d.f.(treatments)
Denominator d.f.=d.f.(error)




More ANOVA Formulas

MSE = pooled variance

(nl' 1)%2 +(n2 - 1)322 ot (nk 3 :I')Sk2
n,-D+M,-D+..+(n, -1

More ANOVA Formulas

s =overdl variance of dl data
SS(total) =(N-1)s;




