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Module 8 Free Response and Essay Tips

Below you will find a breakdown of different AP topics for this module. The sections include expectations for

answering questions over each topic and examples of how these areas should be handled:

BASICS FOR X2 TESTS

Actual AP Exam Expectations

Notes

1. Verify all conditions

The sample is a random sample.

*State expected counts*

All expected counts are at least 1.

No more than 20% of expected counts are less than 5.

2. Use the correct distribution

Goodness of Fit:

Compares the observed distribution of a single categorical variable
to an expected distribution for one sample. No two way table is
given.

Independence:

Examines counts from a single sample for evidence of an association
between two categorical variables. Uses a two way table.
Homogeneity:

Compares the distribution of two samples for one categorical
variable. Uses a two way table.

TESTS OF SIGNIFICANCE

1. SHOW all steps of the test

1) Parameter: Chi Squared Goodness of Fit (GOF)
"We want to test if _context of problem are all equal in
the population."
Chi Squared test of Homogeneity “We want to test if the
variable in context are equal for the two populations in
context.”
Chi Squared test of Independence “We want to test if there
is evidence of association between variable 1 and variable 2
in context of problem ”
2) Conditions
(see above BASICS #1 for specifics on each of these)
*SRS
*Expected Counts
Name the test: Chi Squared GOF, Homogeneity, or Independence
and state the degrees of freedom
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SHOW all steps of the test

State the null (Ho) and alternative hypotheses (Ha) in context.
GOF H:The variable proportions are equal.
H,:The variable proportions are not equal.

Homogeneity H,: The proportion of variable in context is equal for
every context populations.

H,: For at least one of the_context populations, the variable in
context is different.

Independence H,: The variable 1 in context is independent of
variable 2 in context.

H,: The variable 1 in context is not independent of the variable 2
in context.

3) Show all work:
Write down ALL input information, and ALL output information
4) Interpret the results in the context of the problem and make
a connection to the given information. Remember the 3 C’s

2. GOF equation and degrees of ¥z = Z (0 - E)*
E
freedom
df=n-1
* n represents the number of categories
" (0-E)?
=)

3. Independence and Homgeneity
equation and degrees of
freedom

df=(r-1)(c-1)

*r represents number of rows and c represents number of columns

4. Interpret the results of the test

Conclusions should be given in terms of the context of the question.

GOF: Reject or Fail to reject the null hypothesis that the_ context of

the problem are not equal because the p-value is < > level of

significance. There is/is not sufficient evidence to suggest that
restate the null hypothesis

Homogeneity: Reject or Fail to reject the null hypothesis that the
variable 1 in context is independent of variable 2 in context because
the p value is > < level of significance. There is/is not sufficient
evidence to suggest that restate the null hypothesis
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Interpret the results of the test

Independence: Reject or Fail to reject the null hypothesis that the
proportion of variable in context is equal for every context
populations because the p value is > < level of significance. There
is/is not sufficient evidence to suggest that restate the null
hypothesis

e P-value: The probability of seeing a result from a random sample that is as extreme as or more extreme
than the result you got from your random sample, if the null hypothesis is true.

e You can also find the p value, once you have the chi square value, by using 2" > Distr -> xcdf(lower,

upper, df)

e The chisquare distribution gives the probability to the right of the test statistic.

e Asthe degrees of freedom increase, the distribution becomes less skewed and more like a normal

distribution.

e Sketch the curve and label the x? value and shade the probability to the right

TEST OF SIGNIFICANCE -- Linear Regression

Actual AP Exam Expectations

Notes

1. SHOW all steps of the test

1. Parameter: Identify the x variable that we are analyzing as the
sample statistic.

2. Conditions:
*Normality — The values of the response variable y are
normally distributed.
*Independence — The values of the response variable y are
independent.
*Linear — There is a linear relationship between x and y
represented by p,, = a + fx

Name the test: Linear Regression T test
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State the null (Ho) and alternative hypotheses (Ha) in context.
Note: H.: Let B = the true slope of the regression line for prediction
y variable on _xvariable
B =0 The slope of the true regression line is equal to zero.

Ha: B > < # 0 The slope of the true regression line is to zero.
SHOW all steps of the test 3. Show all work: ALL inputted information, and ALL output
information

4. Conclusion: Interpret the results in the context of the
problem and make a connection to the given information.
*Reject or Fail to reject the null hypothesis that the slope of
the true regression line for _y variable on x variable is = 0
because p < > level of significance. There is/is not evidence
that the true slope of the regression lineis .

bi- B
2. Regression t equation t = S— * b; and sp, come from the sample
b1
by
21 . .
3. Standard error of the slope Sp1 " b, is from the LSRL and t is from the calculator
4. Degrees of freedom N—2  *nisthe number of points in the sample

e Most linear regression inference questions will include a computer printout for you to read in order to
get your statistics. Here is an example of what information you would need:

Successfully Completed Ph.D. Program

Predictor Coef ™.’ intercept StDev T P
Constant 23.514 1.684 13.95 0.000
GPA ~2.7555 0.4668 —5. 0.000
S =0.5658 R-Sq = 76.0%

-Z, tvalue ?
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CONFIDENCE INTERVAL -- Linear Regression

Actual AP Exam Expectations

Notes

1. SHOW all steps of the interval

1. Parameter: Identify the x variable that we are analyzing as the
sample statistic.

2. Conditions: Same as Significance Test
*Normality
*Independence
*Linear

Name the interval: Linear Regression T Interval

3. Show all work: ALL inputted information, and ALL output
information

4. Conclusion: Interpret the results in the context of the
problem and make a connection to the given information.
*We are % confident that the slope of the true linear
relationship between _y variable and __ x variable is
between lower value and upper value

2. Regression t interval

b, +t*s,; *bsandsy, come from the sample

3. Find the t* for the confidence
interval

Using the calculator: Subtract the level of significance from 1. So 1-a
and then divide that value by 2. On the calculator DISTR-> INV T ->
AREA: ((1-a)/2) df:n-2->ENTER This will give you the critical
value t*
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Probability p

Table entry for p is the point

(%) with probability p lying

above it

|
()
‘able C 77 critical values
Tail probability p
df 25 20 15 10 05 05 m 0l 005 0025 001 0005

i 132 164 207 271 g4 sm 54 6.63 7.88 9.14 1083 1212
2 M 2 3 461 599 138 1 921 1060 1198 1382 1520
3 4.1 464 532 625 781 935 984 1134 1284 1432 1627 1773
4 5.39 59 674 778 949 1104 1167 1328 1486 1642 1847 2000
5 6.63 729 812 924 1107 1283 1339 1509 1675 1839 2051 2211
6 784 85 945 1064 1259 1445 1503 1681 1855 2025 246 2410
7 9.4 980 1075 122 1407 1601 1662 1848 2028 2204 2432 260
8 1022 1M 1208 1336 1SS 1753 1817 2009 2195 2377 %612 2787
9 11.39 1224 132 1468 1692 1902 1968 2167 2359 2546 2788 2967

10 1255 13.44 1453 1599 1831 2048 2116 2321 519 27.11 959 342
11 1370 14.63 1577 17.28 19.68 2192 2262 2472 26.76 2873 3126 3314
12 1485 15.81 1699 1855 21.03 1334 2405 2622 2830 30.32 3291 3482
13 1598 16.98 18.20 1981 2236 2474 2547 2764 1982 3188 3453 3648
14 17.12 18.15 19.41 21.06 2368 26.12  26.87 2914 3132 3343 3602 3811
15 1825 19.31 20.60 231 2500 2749 2826 3058 3280 34.95 70 3972
16 1937 2047 21719 2354 2630 2885 2063 3200 3427 36.46 325 4131
17 2049 2161 2298 247 2159 30,9 3100 3341 isn 3755 4079 4288
18 21.60 2276 2416 2599 2887 3153 3235 3481 316 3942 4231 443
19 272 23.90 2533 7720 3004 3285 3369 36.19 3858 40.88 4382 4597
20 2133 2504 2650 2841 3141 3417 3502 357 40.00 4234 4531 4750
21 2493 26.17 2766 .62 3267 3548 364 3893 4140 4378 4680  49.01
22 264 27.30 2882 .81 339 3678  37.66 4029 4280 45.20 4827 5051
23 27.14 2843 29.98 3201 3517 3808 3897 4164 44.18 46.62 4973 5200
2824 29.55 3113 B 3642 393 4027 4298 45.56 48.03 5118 5348
2934 30.68 2.2 3438 3165 4065 4157 4431 4693 4944 5262 5495
3043 nm 3343 3556 3889 4192 4286 45.64 4829 50.83 5405 5641
3153 2z9 M5 3674 40.11 4319 44 46.96 4564 5222 5548 5786
3162 34.03 3571 392 4134 4446 4542 4828 50.99 53.59 5689 59.30
K| 35.14 3685 ¥.0m 42.56 4572 46469 4959 5234 5497 5830 6073
34.80 36.25 39 40.26 4377 4698 4796 50.89 5367 56.33 570 6216
45462 4727 4924 51.81 55.76 5934 6044 63.69 66.77 69.70 T340  76.09
5633 58.16 60.35 63.17 67.50 7142 7261 76.15 7949 82.66 8666  89.56
6698 6897 7134 7440 79.08 B3.30  B458 8838 91.95 95.34 9961 1027

88.13 90.41 93.11 %658 1019 106.6 108.1 1123 1163 120.1 1248 1283
109.1 mJa 114.7 1185 1243 1296 1311 1358 140.2 1443 1494 1532

SETLEBERTERE




