Chi-Square Tests

Testing for Goodness of Fit and
Independence

Fart |I: Testing Goodness of Fit

= There is a chanoce model
= There are cbserved frequency counts

= WWish to see whether the counts are consistent with
the chance model {whether it fits the data well)

Example: Counts of Suicides by Month in

US in 1970
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Are all months egually likely? Compare observed
frequencies to those expected from a box model:

Tickets: |abeled 1-385 for days of the year
Oraws: 23,420 with replacement

«Group the results into months

According o this chance model, & June ticket has a
probability of 217285, The expected number of June
suicides is

23480 x (3173685) = 1929.88
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The chi-square statistic measures how closely the
observed and expected counts agres.

Ewven if the chance model fromn which the expected
counts are denved holds exactly, the two will not
agree perfectly, just because of chanca.

In order to judge how big is unususal, we need to
know the probability law of the chi-sguare statistic
when the chance model is true.

This is similar to the case of the z-statistic: it's
numerator will generslly be different from 0 even
when the null hypothesis is true.

Null hypothesis: the chance model generated the
dats

Alternative hypothesis: it didnt, there is something
else going on.

In our example:

Mull hypothesis: suscides are equally likely on any
day.

Alternative hypothesis: There is something elss
goang on, like seasans have an effect.

Chi-square distnibution

If the null hypothasis is true, the probability
histogram of the chi-square statistic is approcamately
equal to the chi-square distribution with "degrees of
freedomn” equal to the number of cells minus one.




