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Snedecor’s F-test of Significance

Snedecor's F-distribution :
A A et A e A e

A vandom variable F i said +to ﬁo”ow

i i 1 bution [
Snedez:or'é F_digtribution O 'ISImP]y F_-digkri bu 3 &

. . * . b ,
its 'p“robo.bi litﬂ denSltg Eunctlon 18 g!veﬂ vl

v/ =2 A I

f(r) = (Vi/vy ) p
P(_Vi_,l:;) (l+£)[v'*’v’)/l

Va.

Eﬂ‘raEh of F.-digtribution :
i P

OE(F) N

Acceptance ~_ Cyitical
P \._\Inrue )
reglon Cl=e¢) S _Regection Yegien ()
‘&‘\L_ﬁ N

S
Fd(“uv.z)
roperties :
Pappesbs

] with n degrees og
1. The Square OE +he t-variate ) 9

digtvibution with | and #
Lyeedom %ollows a F-digtr

deﬁmes oﬁ EYQEqu'
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R. The mean og the F-distribution is Va (v, 7).

3. TThe varviance DE the F.distribution is | -

2
\Y V,+ vV, —2)
ok T (V, >4 ).

VI (vzﬁa)zlv‘gf‘})

(uvges) OJE F_digtribution :
e e e e e e e ™t

EElucatJons

F_test ig uSed to tesé

(f) ohe ther two independlent— /éamples lhave been

dnawn Evom +he hormal ‘Popul'aHOﬂﬁ tuith -the
Same vaviance o >

N i erndent estimates of the

aiy whether ~+the two mdeP n f

'Pnpulab‘:on Variance Qrve homogmeous oY hot .

_ Significance ¢© —_%e_ dit berence between
F- test gﬁ 9 ﬁf wE

i F- table .
’Poyu[at‘:on variances and

2 .
j’g /5,2 and S, Ave the Variances Og

two ~Samples og Sizes n, and n, vespectively , the
w

. : -
eskimakes OE the population Variance based 7

these Samples are 'msPectively ,

2

5 2
8|L = nl /'Sf a'nd 5,L = hoz /52-

i, = n. —I

2
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The SYuantities Vi = n =1 and ‘V& = nJ — 1 Qare
Called +he degree_s 08 Eveedom 06 +hese esgtimates.
2 Lg_'?_
We want to test \'6 these estimates §, and <
avye /Qigniﬁiccmtiy diégemnt oy 36 the samples may
be TQlja'rded as daawn nt‘rom +the Scaume ’Popufab;on oY

‘ 2
%Tom two POPUIClHOﬂS with same Variance o .

2
2
LEE F = 5' . nf /‘Sf 5 o
61 H,——I Clnd 5’ 752
2
n, s
l’)l’—f J
I{S SIL = S_LZ, then F=1| . Hence, Our Dlel'ect (5 to

%‘nd how ﬁa‘r any obgerved Value OE F d.‘%ers &Tom

unity , Congistent wyith ou~ a ssumption of the e quality

og the population Variances .

Note :

A~

l. F»o o.lwags :
s 1

a5 pdpposie 542 > & , then F = S; . tuith
s;
Vi = N, - ancl Vg =1, — 1 degreeg Og 'FYeedom,
and S‘L: Z(.x”i—Jz Slzicx—"f}L
e E ) 2 —— e e
Ny —1 : '74 =
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“Problems :

@ TIn a Sample OE 8 Observations , +the dum 06' the
n
5 ryom the
400 uaYes 06 deviations of the Sample Value E
| |
Sample mean twas 94 .5 and n another /6amPJ? 05 o
+
Observations , it was ﬁound to be 101.7F - Test whether the

di%e’rence OE variances 15 /Sj'gn'161'cant.

Solution :
Griven: n, =8 , hy = ID

2.

X, = io!.%
= (x-%) = 94-5 . = (X, — X2 )

H, : The diﬁberence 06 variances is
-

2 2
Hp | O3 = %2

Null hHEothesis :

hot Aiﬂn'lb-i'(‘.ant .hen

* w iled test
Alternative hypothesis @ H; * ojL =+ o3 ( Two - taile )
A

i & 2
Calculation of EDEulation variance
M —— MW\,

8 = = Cx,-%) _ -5 _ 3.5
n, —I 7
_ 2
S: s, —%) _ re.t _ 3
Na, =i 9
%W: ~3ince S, > Sy,

12
F =& L
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[F - |.1‘Ci5'7

“Table value -
W = B

Ak O{:E -/. )’PUY V',:_—hl—-": ) 2

= 9 d.o:F ; the -table value og F is given by,

Decision :
Qince F 4 F , Ho is accepted. .. “The di&Eerence

ignid vk Y
ie not /S!gmﬁlcant at B ¢ Lo

0] E yariance

Two vandom Samples SCWQ the ﬁo!lowing YesulEs -

Sum o f Sovuares oF

¥ Sample
le Size oamp
SamP Mean deviations From the mean
' 12 m 108
2 10 I CjO

“Test whether the Samples came 6mm the éame

“Population -
Solution :
: = 10
G\?yen : n, = 12 1 a2
')-C-; = I, X2 = '5-‘
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(1) To +test o= 03" ( F-test

e

Hy = The +wo ~Samples have been

Nul bygo thesis :

1 e 1-@.
i h eCyual vVaviances 5
- Jation with €tvu
Avawn ‘B—'Ton’l the fepu

H0: O_ilzoz

. . - 2 e - tailed test)
Alternative hypothesis : H, @ &1 == a it

Calculation of po pulation vaviances :
A A A St S SRS

-

i - =
S‘ = é(xl'—'x') = 108 B 8 R
n, —1 1
. 2
82 - = (x,=%) _ 9 -0

2 - —
C'
l’).z-—-l

Test- Statistic :

2 2.
Since S5 > Si,

F = S_z - ,‘O
s q.54

Table value :
R

At X =5 . 105 , CVIJVJ.) = (no‘lfl’ n, =t

& ) A-o [ -the -table value og F is g‘won by,
= y 1 sV

[=

oL = Q.90
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“Decision :
it &

' <
Since - F£L - Fg. » Ho ig accepted _ Hence , ,/éampl'e

Came BYom the populations o& eyual Variance .

(M) To_test ft=p, (k-test):
l\)\ﬂ hypothesis : H, : TThe two Samples have been
dsiawn bTom the Popu{at.’on with eoual MmMean i-e.,
Pi= pa
Altevnative hlipotheas .

Calculation

Hy

H, : M # P2 (Two-tailed test)

% TM Yariance :
PO

2

5 =

2 2.
n, 4 + Ny S,

h,<4+n, —2

2 2 "
(n -0 8+ (80 [ 5
n —I
n,+n, —=2 ]
Ond ‘5.21: n.: TS:_;L
= 198 +90  _ q.q g
Ao

S=]9.9 = 3.5
1 }ig:

! Test_ Statigtic :

AN

3.15‘/
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t

i

Iy — 15

(3.15) | ! 1
1L fa)

[Tkl = 0-F4a3|

Table value :
L

N

- =
At K = 5 1 Los SN e n 0y -2 = 12 +io—2

_ S "
d.o.f , the +able value of t is Vel Y,

\:0( = Q.086

Decigion

Since bl < £y , Hy 18 accepted . " The Samples
¢ ; |
have been dsnawn Emm -the PoPulahon toith €ovua
meansg .

Conclugion:
M

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

| population
v “he «Same Neyma
have been drawn %To

@ Two Tandom A;amplas‘ 06 Il and 9 items Show -the
Sample Ltandard deviations 08 +heir Lueights as 0.8
and o.5 msFectivelg. ASSumiﬁg +that the Lueight— adistaibutions
arve normal J test -the hgpothesis that the -true Vvariances

Q¥ye eiual, Cljairtsé the alteynative hypothesis that they

ave not -

Dr.S.Gowri/AP/MATHEMATICS Page 8 OF 10




@ SNS COLLEGE OF TECHNOLOGY
A (An Autonomous Institution)

DEPARTMENT OF MATHEMATICS

Solution :
B

Given: n, = 11 , h, =19

A’),:O-g, gy = 0.5

Null hypothesis : Ho ! The variances are eovual. i.e.,

Ho @ o7 = 05

Alternative hypothesis : H, : oy + 9>

Teb+ & Caleculation % popuration variances :
: et st

2 2 2
S, = NS - 11 x 0.8 _ H.o0y
g1 n—1 1o
SIZ: 00—40#_}
g = nLéj _ 9% 0.5 - Q.4%
2 e = T . aiihain
1, = Q-1 8

S, = 0.2813 J

Tesk- S tatistic :
e Nt ettt

87 0-a813
]F:: Q SOJJ
At ol i bog " Vs =P P 200D,
Va: il g il = Aq__,': § d.o.f , the -table value of
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F is 3}ven by ,

PERED)

“Decision :
Since F = Fy , Yo IS aCCeP&ed. > The +we

vaviances Qre eovual.
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