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TeST OF SIGNIFICANCE ‘OF SHaLL OAMPLES
:;D\::{;ﬂ'g( ,o_n 2
s less

When +he Size ofF the Sample (1)
than 30, then that .sample is Called a <Small Santple .
“The Eollowing ave Some important tests for Small Samples:
) Student’s 't test
(1) F_tesk
D) ryl._ test
Student's t - Distribution :
JLUEENE S Lo

A ~vandom vaviable T is Said to follow

Student’s bt - distrvibution 0Y Simply t-distribution l&

.'ES ‘probabilitg density Function is gtven by,

—(v+1)
” ! 1+ t’") 2
fee) - —— ( :
p i P

) —b Ltz

wheve v is called +the number of degrees of freedom

of +he t-distribution .

’PYoEmties of t -Distribution :
~A AP A A e e e e N SNt
| . The pvobabiﬁtg cuvve 06 the + _ distribution 18

4 imilar 0 the Standard normal curve ond S

>
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Sygmmetric abott t =0, bell-Shaped and asymptocic

lo the +4-axis .

o

Fov /ssubf)—ic)ently large Value of n , the t- distribution

tonds +o the Standard normal distribution .
3. The mean 06 the t_distribution IS Zero .
4 . “The variance 06 + - distwibution s V

V—a

and is greater than | but 1t +ends to | AS V—>

)ié h>2

5. The Variable vanges E‘rom — o0 toO oo
Uses of t_distribution :
———T— ~ M -
—The +-distyibution is used +o test -the

éigniﬁfcance o& the diﬁéevence between

0 the
. “The mean 06 o sample and the -snean b th

Population .
2 . The means OE two samples and
3. TThe Coeﬁﬁicient o& Covrelation in -the small Sample
and that in the population, assumed Zevo .
W '_fg;r Student’s t test
The J&ouowing assumptions Qre made
U Student’s t-teskt

i P
|. TThe pavent population tvom which sampl

diawn ;5 normal . >
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Q
(8%

indepe ¢ Variates used to
The number c& independene Varviates u

M
%)

the test Statistic is known Qs <the number

mpuee

o
of degvees © fveedom of -that Statistic . Tn Qeneral,

™

Hne humper Oé dngGES 05 ﬁ'reedom 2 given b_zf
V=n-k ,where n is the number oE obsgervations

16 the ASampie and k 1S the PNumber Gﬁ Constraineg
imposed on -them or K is the number og Values -thae
rove been tound cut Qnd épacié-‘ed bj prior

Calcuictions
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e —

“The C=itical value oY /signiéf-'cant value og E

' qnifa d degrees og yeedom
at iC‘-'C‘ QLL /-5!9”!6‘1(:0)102 L an 9 {

V {*m rwo tailed test , is given by
> b
PJiel > 4, (00 =
P o Ikl = by () } = 17X

1 f e

A (_cq_nmna
Rejection

:QS"Qn (OLPEI.// Rﬂ-aio" [1=270¢)
|

Rej‘em‘an 7‘53:'&\ (x/2)

t

The éign)ﬁimnt value o& + at level og Signibfcan&

‘o(' {)roT a éfngle—-tailed tost Can be gob Ewom those

; lues Q-
Of) 4wo - tailed test by 'Yebewmg +o the value

i in +the “ables , called
'&o('. C yitical Value ch cLye CJuven n

t _table .

h
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(él!’\)
St
Test 1
rani Hcanc il lerence between
Test 0f é.:-imgﬂ_ag&c 06 the a
i mean
ASample mean Et/z\/cv* Po ulation mean
" - The Aample

| Under the null hypothesis Ho

. . oY
has been dvawn gyom population with mean H
ween +he éample

+thevye is no éiﬂn}ticar\t di&heve,nce bet

. we use the
amean x and +the Populahon mean H
Statistics ,
|4 =" B cov) X—H

s/ s/

wheve X is the Sample mean and
= n s il > F freedon
eqrees O Yo .
5 = 1 - _ (x; — z ) with d g9
n—i 1=

(n—1) s =" o
At given le vel oé /g:gmz)ﬂcance X , and
e 72697 to *-table

degrees oé fyocedom (n—t1), W

" tatied J.
&o( (-{:wo-—bmled oy one taile

Value
i Such that,

:[& calculated t value

(Y el 2 ok, , ThR null hypo{hesis ig accepted
Giy 16l > b, , the null hypothesis is vejected .
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i o -
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| Py
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FToBiEMS
\vﬂ’www
achine
~ - "
) & : - sy e oDacked mnto pPackesrs oy a machine
f § Sanaga Dowrage? ~ — .
.’ e .

ic dsawn and Ztheir

, 1 3 -~ C? - ,,8 g 2 1’
{ ¢ _ U o - ; L
weiohts ave found fo be (in K§J © . :
. ) e  ~ B . O0-51, 0-4F
0.48 ,0.49, 0-50 , 0.51,0- 49,0-48,0.50,
1« ' : - - 5 K
P s _ . 5
fese il +the avevage packing fan D€ taken QAS - 5
C J
Sclu tion
Ziederdncs
P o 1o
Given = n = e
?
cking Can D€
i eie - Hw._ - The average packing
Nall nypottnesSis . ﬁ: - 5

f P 53 Sampie mean :
Caiculation O+ Sample 5D _f_lnd

-+ ye + 0-%9
it o~ T T D=9
- __ 0.4+ 0-H
. : + 0.5op T
+ D.50 + O0.51 +0o.49 + 0.4f

O.s1 +0-%8

13

o
12 |
[ X - 0. %9
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Q/Q A vandom -Sample og 10 boys has the {)'OUO(U;nj T A%

120, 110 , tol, 8%, 83, 95 , 98 , 107, 100 .
06 a Populal’ion

—

10 ,

Do these data Support the asSumption

mean T8a o[) ioo ?

/ Solution :
. Given ¢ nalo,‘.,l:loo
Null_hypothesis @ Hy - The mean T6 of -the population
e oo . -2, Ho H:loo.

Con be acecumed asS

Alternative hypothesis : H, : MK

=+ 100 ( Two - tailed test)

Calw(aﬁon% samtle Mmean and Samele SP &
i = =% - qja
i 1o
K = q:I.azJ

2-

e <22
n

A e T (ix)

= \834— - (qf{—-a)z

1o

Test.Statistic :
t = Xx—p
< [dn—1

= 94.& — 100

572 /4T
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