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Snedecor’s F-test of Significance
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A. The mean 08 the F-distribution is Va {'¥y 7).

3. TThe vaviance OE the F-distribution is | °

2.
vV V, +Y, —2)
Ql Cl 2 (v& >4_)
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(uses) o;C F- digtribution :
A A A e e e e

EEllcatlons

F_test ig used to test

(1) Wwhether two independent ~Samples have been

dsacwn kvom the hovrmal Populations with -the

Same vaviance oz

W) Wwhether -+the two independent: estimates of the
4

'PaPulaL—‘non vVaviance Qre homogeneous oY hot .

d difl terence between
_ podt DE Significance of -the
E\h’ti"' VE

i F- table .
’Porulat‘non variances and

2 .
:l'ﬁ &S0 and S, Aave the Variances Og

two ~Samples of Sizes and n, Yespectively , the
w

estimakes OE +the Populah'on Variance baged on
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The Auantities V, = n,—1 and Vv, =n, —1 ave
Called +the degrees og ﬁreedom 06 +these estimates.
2. gl
We want to test \'6 these estimates § and <.
ave éfgni&?cemtlg dié(gevent oY 36 the samples may
be TQSQYded as dsawn '{;Tom the ~Scume ’PoPulation oY

. 2
%Tom two populations with same Variance o .

2
2
= = = 2
61 n, —I and 5; 7'5,2
2
Ny S,
— i SRR

‘IB 5(2_ = 51_2, then F=] . Hence, Our ObJ.QCt (s to

'ﬁ“”d how gar any obgerved Value 06 F digﬁers &‘rom

Uf‘.'t‘;] ; ConSistent with our assumption 06 the e9uality

og the population variances .

Note :

R

|. Fro always -

R 1

2 - Sudppose 8y S, , then F = _Soz__- - Loith
8/
V= N, and Vg =N, —1I degrees Og 'FYeedom,
and §'c =(x-x)° 81 o X —&)"
) R
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Problems :

@ TIn a ~sample of 8 observations , the -dum of the
n
m the
40V uaYes 06 deviations 0of; the Sample Values B‘ro
i 10
Sample mean was q4-5 and in another Sample 05

i - : st whether the
Obgervations , it was ﬁound to be 1pl.7F . Te

du’ﬁ-ﬁevence OE variances 15 éign'lf)—v‘canl:.

Solution :
Griven: bn, =8 , Dy = 1D
2.
2 X, ) = 101. %
X, ) = 5 = (Z, =
Z('X,"'Xr) 94 Y

- i ot Vvariances is
Null h!mothesig © Hp @ The du“)erence 6

. : _ o
not Aiﬂnif)ﬂ‘cant . i.ey, Ho I T 2

* i test
Alternative hypothesis : H, = o7 = 9 (‘Two_ta:led est )
Ww\

Calculation of ‘Eoeulatlon variances :
MMM —— e~ PR

i D
S,l = =2 CX,——x/) - 94-5 _ 13. 5
-— .
n, —i &

&= i“oz‘;‘;) _ lol.?

= W3
, .
ny, —| 9
- - > 3 l 2
Test _ Statistic : _Bince Si 7 5,
2
e ¥ = 15.5
Sy n.3

s e Sy
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“Table value -
At ol = B /- ,’POY v ':nt",

- q d.o.f , the -table Vvalue of F s given by,

- 7 ) Vl —:nz'—'l

Fo( = 3.49

Decision -
Since F 4 Fy , Ho is Occepied. .. TThe diﬁgerence

iqnifi - &
ic hot éigmthant at 5 Y- Lo

o% variance
Two Yyandom Samples 3ave -the ﬁfollowing YesulES -
5 ] Size Sample Sum of Souares OF
" Mean deviations From the mean
! G 1+ 109
s 10 15 Jo

Test whether the Samples came 6Y0m +the dame

’PoPulaHon-
LBolution :
: = 10
G‘{yp_n . n, = 12 , hNa
X = W X2 = '5'
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(132
(1) To test cr‘,lﬁ 032 ( F-test
« be
Null bygothc-‘sis - H, * TThe two Samples have been
. . : variances ¢,
Avawn 'B'W'Om the ‘P"Pulcxhon with ewvual il
HO . o__ll _ 01)—
‘ i % Fe _ {ailed testy
Altevnative hypothesis @ H, = —= o5~ (Two
Calculation oF population variances -
2 o S 2
6, = 2 C'J(,——?(,) - 108 _ 9.88
n, — I 7
. 2
g - = (Xg—=%) _ 9 -0
2 _’,‘_’_"___ ___’C.
B ==
Test - Statistic :
2 2 .
Since S; > S,
2
F = 5 < 10
SfL q.83
[F= i)
Table value :
N, —1 ., n,—1)
At &£ = 5 /. LDS (v, , Vo) = (ha—t, ™
is Qwen by
“+able Vvalue 0Of F is 9'V y
= (4,1) d-of the f
Fo( = &:90
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ision :
“Decisi

Since F <« Fy, , Ho i8 accepted . Hence , Samples

Came tvom the populations 06 eoyual Variance .

(?3) To test E,zttl (t-test):
Null hypothesis: H, : The two Samples have been
dsiawn bfom the population with €vual Mean &
HO o }1, = H" .
Altermnative h:ipothesis :
Caleculation 36 ’POEUIat}on VYariance

H, : i # B= ( Two - tailed test)

2. 2.
ST = N S+ hy Sy

n,+n, —2

2 2L
(n,—1) 8"+ (n, -5, [ 5 = W,

ny;+N, =2

E = [og +90 = 9. q n
o

x 8=-Ja.9 =3.Is

SAAA
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t = I} —1I5

(3-18) | 1 _+_1_
leL o

(’}t; - o.il;aij

Table value :
B i

+l0—8 =0
At & =5 7 LoS,V:n,—rnJ—z:l.:z o

d.o-f , the +able value oﬁ t ig given by,

‘\:d = &.086’

Since Il <« £y , Hp ia QCCeFéed, . “The Samples

Decigion

( i cyua l
have been dnawn Erom -the Populahon toith €ou

means .

Conclusion :
\MNM

the two -samples
“There fove , we conclude that the P

| populai—ion.
m -the SLame horma
have been dvawn %Yo

items Show ~the
@ Two Tandom -Samples 06 Il and 9 1tem )

iatl iy weights a8 0:8
/-Sample Standard deviations og their ?

in ight distuibutions
and 0.5 'YO_.SFQCL"IVQIH. ASSum:nj that the weigh

are normal , test the hypothesis that the -truye Vvariances
Qe evual, Aqgainst the algevnative hypothesis that they

ave not -
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Solution :
ek
Given: v, = 1l 4 h, =9
S, =.0.8 , B = 0.5
Null hypothesis : H, - The variances are ewual. i.e.,

2-
Ho U-ll’: a3

Alternative

hypothesis = H, : o+ O=

Tet~ & Calculation gﬁ ’popu{ation variances
’ e et e o L r——

5'1 = n’é' = ” X 0'82 4.01’_
l’l,—-l u —1 o
155‘: _(),40_1:‘;
S - n 6. _ 9xo0.s - Q.35
2 . S i Lokl fpudsd
Wy, =] g 8
S, .= 0,3813]
Test- Statistic -
F:._,S_l: 0. Fou C - 5,2>3f)
55 0-a813
Jﬁ: Q.SOBJ
Table value :
At o B Lo sy Ve = 1e =l 2010,
V' =iy el = @i .8 d.bakf ;bhe -table -value -of
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F is ﬂ}ven by ,

[Fe - 2-24]

“Decision :

&inte F = Fo( ’ H, S acceP{—ed. “The true

vaviances Qre eovual.
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