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The y? Test!

Given the following:

st Number of san?ples. Relative frequencies
r: Number of variables. ) ) Sample In general r=:2 Totals
Xij: Relative frequency of variable | in sample i. 1 X11, X1z, - Xur  Xan, M — X1 Mg
) ) )

ajj: Count of variable j in sample i. 2
ni: Size of sample i.

N: Total size, N = Y n;. :
p;j: Estimated expected of variable j, pj = % 3iXij- S Xsly X2, - Xsr X1, Ns—Xs1 Ns

X21, X2, --+Xpr  X21, M2 —X21 n

v: Degrees of freedom, v = (s— 1)(r — 1). Totals X1, N—X; N

Calculate Q, such that

S r XI] nl pJ
Q=
ZJ 1 r]I p]

Homogenitetstestet. Om samma uppsittning pj forekommer i alla serier anses dessa vara homogena. Forkasta hy-
potesen om homogenitet om

Q> xay-

In the present case I = 2, 50 Xj2 = 1 —Xj1 and p5 = 1— pj:

_ oo a—nip®  [-xa—ni(1-pp)?
° - .Zl ni Py ni(1—py) '

If we prefer using absolutes instead of relative frequencies, we get &1 = N; - X1 and &2 = Nj(1—X1) = N — &1:

0 - i[au—nip*l‘]z [N — & —ni(1—p))?

nip; ni(1—pj)
_ S [ar—nmp)? & —nip;)?
2 nm ond-op

_ < (A-pya-nipP+pifan -npi? & [a - nipi?
iZ\ nip1(1—pp) Zlnlpll P1)

Finally, we calculate the probability corresponding to Q, p:

1 Xty
1-Fao(X) =1———— [ e 2tz 1dt
p XZ( ) ZV/ZF(S)/O
1 X
t=2u 1-—— [ “eYuz122- 124t
(=20} = 1 ey |,

1 g—u ¥-1
= —_—— 2 — R
1 r(%)/o e Uu¥ldt — 1— P(2 2)

where P(a,X) is the incomplete gamma function.
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