“Treveies, either procedur can be used.

17.5.2. . . |
Statistic can I:‘;:orsb()en y ?’"Square Test For Goodness-of-Fit. A y2. }
known and they de a;;p led even when the cell probabilities are ng }
distributi pen upon .the .unlfnown parameters .of a specified |

lIon such as the binomial distribution, the Poisson distribution
the normal digtribution, ete. This test is based on the property that “the §

xz-test is applicable when the cell probabilities depend upon unknown
parameters, provided that the unknown parameters are replaced with
their estimates and provided that one deg.ree of freedom is dequcted for
each porameter estimated.” When the‘: a'ef’; classes/categories and the
.obabilities are known, the number o SeBrees of freedom, jg'(j...1),
class pro sities depend UpoR M parameters, the degrees of

‘obaz:
When the pr . ip df = number of qlasses—I...nu b ~
e h—1-m, LC  For example. ; mber of
Id b " mple Ple, in a pormal
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A goodness-af. fi
determination w

he
distributiop Which | oeu

at is concerneq with the
T ple con.form to a hypothesized
any other distribution, This : "k_m'm, binomig), Poisson, Normal or
where we g, hot k 4

o ) .°f hYPothesis test for problems
variable ungey considergt; " Probability distribution of the random

Sration, gy, X, an i i
that X fOIIO}vs a pa iculay diStribution We wish tq test the hypothesis
of all Possible  yq) '

. In the test Procedure, the range
(o alues of ypo random
particular distribyy; nis g

ot ‘ variable assumed to follow a
the nrobabilitjeg s o] into ¢
estimates of the Parameterg of t
Hy, iI‘he "P; represents number of observations that fall in
the ith class gy, R; represents the o

bserved number of ébservations‘ in
veen observed gpnq expected number of
ling error o from H, being false. Small

arge uifferences,
the test-statistic to use is : '

res_pectivel_y.

When the observed values are equal to
X*=0. The Jay

ger the differences between ohge

the expected Vulues, the
larger wil be the value of X2,

I'ved
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1 of signiﬁcanco . Th. X
@i Choose the leve comm%ly =
«(.05. v
- ois “u..
The tost-statistic to us

:
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(iii)

which, if H is true, has an &Pproximate chi.g
with d.f. = k—1-number of estimateq pa qu

aAte A '
FaMetery, Gdn.m%

Gv) Determine the critical region, whicy depeng,

degrees of freedom,

Upop q
. '] ‘nd u*
(v) Compute the expected values and the value of 2 ‘
(vi) Decide as below: :
Reject Hy, if the calculated value of X? exceeds .
against the appropriate de ' e

Accept H;, otherwise.

Example 17.10. Five pennies w

ere tossed 1
number of neads were observed as given

below: ’0{-)0 o dy, §
Number of heads 0. 1 2 | 3 4
Frequencies | 38 144 342 287 | 184 %
Test whether a binom-ial distribution_ gives a satisfactory fi,
these data. : :

~ (P.U, BA/BSe 1y
(i) We state our hypotheses as |
Hy:  The population distribution is a binomial with n=5 b
with parameter p unspecified, and

H,: The population distribution, is not a binomial with n=5.

{i))  We choose the significance level at o = 0.05.
(i)  We use the test-statistic

y 0; —e;)?
x* = Z—““( ey
€; tion i
. s ) istribu
Which, if Hj is true, has an approximate 7(%1::”:rmnewr&_A
degrees of freedom = k—1-number of esumateanp p but n;
inomia) distribution has two parameters " ot

one par
Specified (n=5). We have to estimate the value of
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p from the sample data. Therefore
k=6 categories).

The critical region is 32 > 'X.g 08,(4)

1-1 =4 (°°

@iv)
(v)

Theoretica.lly, = np, so thati; o X

§a X
by 4

Computations. To estimate th
mean number of heads, %, Thus

2470

ﬂ-———-—-z

1000

= 9.49.

197

the degrees of freedom = 6~

e value of p, we first compute the |

5

—-w-um

Heace the expected (fitted) frequencies are the terms in the
bmomlal expansion of 1,000(0.506+0.494)5, which are given in the

column headed ;. Next, we calculate the value of %2 as follows:

m;ei' Observed f, | Expected f, 0, —e; | (0;—e)? 0—e)?/e;
of heads (0;) (e;)
0 38 33.2 48 23.04 0.69
1 144 1619 | —179 | 32041 1.98
2 342 316.2 25.8 665.64 2.25
3 287 308.7 | —21.7 | 470.89 1.53
4 164 150.7 133 | 176.89 1.17
5 25 204 | -44 | 1986 | 066
Total 1,000 | 1,0001° | - ¥2=8.18 |
(vi) Concrluslon. Since the calculat.ed value of %2 = 8.18 does not fall

in the critical region, we therefore are unable to reject our null
hypothesis. We may accept the hypothesis that the distribution of
the number of heads is a binomial distribution and conclude that
the fit of data is good.



