
April 23 2023 Goodness of Fit
Example :

·Lets just say you want to write a standardized exam where every answer (a
,
b
,

c
,

...

) have

an equal chance of being the answer

·Extreme example : 2 Questions with 2 possible answers

Q1
,

Answer :B
.

So Q2
,
Answer: A

,
then its evenThis is not a good way to

construct the test
,

in the second question,
onlyA can be chosen.

New way : Flip a coin for each question,

heads - A
,
tails-B

.

This is a random

process. For even odds you want the probability of A
,
P= 0

.
5

,
and PB = 0

.

5

.

Now let'ssay youmade a machine to randomly assign an answer to each questiono

4753
- How do we check if this is random?

4555

·Real Example : 400 questions with 5 possible answers

B C D E TotalA
Ho:Expected 8080808080400

7)40768773400Observed
The -statistic * test

* lobserved- expected
t= expected

DF :The number·Test statistic ·Testing "goodness of fit"
1

· Relates observed to mill (expected)of observations · "Chi-squared·

"Kai"that are independent. · When H. true
,
follows known distribution

If you have 3

· x on our example : ==4possibilities on 80

- = 3
.
125multiple choice test :

a
,
b

,
c

.

And 10 ·What does this number mean?

questions and 4 ·The X distribution depends on degreesoffreedomta
1

questions have answer(3) df=4

p > x for 95% confidence soand Ihave (b), youknow

fail to reject3. must have answer (c)

p-value= 0
.
53Mto get to 10 answers.

Then only (a) and (b)
are independent so

0
x=3.125 2015 cip

df=2
.



New Example : Looking for racial bias in the jury pool of Alameda County
Below is the racial and ethnic composition of 1453 individuals in the jurypool
along with the census proportions :

784 . 62261 .

54 174
.

36 [17
.
45 14

.
53 1453Expected

↑
Total percentage 1453: 0.54

X== 357=8462780164713S
[+5

= 4
.
44(fordf= 4)
*Las so we will reject the null hypothesis. That is, we conclude that the jury pool
is not representative of the population. The X" test however does not tell us anything
about which groups are over or underrepresented.


