AP Statistics — 9.2b Name:

Goal: 2-Sided TOH and Cl for Population Proportion (p) Date:

I. 2-Sided Test of Significance for Proportions -- Example #3 “Benford’s law and fraud”

When the accounting firm AJL and Associates audits a company’s financial records for fraud, they often use a test
based on Benford’s law. Benford’s law states that the distribution of first digits in many real-life sources of data is
not uniform. In fact, when there is no fraud, about 30.1% of the numbers in financial records begin with the digit
1. However, if the proportion of first digits that are 1 is significantly different from 0.301 in a random sample of
records, AJL and Associates does a much more thorough investigation of the company. Suppose that a random
sample of 300 expenses from a company’s financial records results in only 68 expenses that begin with the digit 1.
Should AJL and Associates do a more thorough investigation of this company?

e Parameter of Interest p = the true proportion of expenses that begin with the digit 1
¢ Level of Significance a= 0.05 significance level

¢ Choice of Test one-sample z test for p

¢ Null Hypothesis H,:p=0301

¢ Alternative Hypothesis H,:p #0301

e Conditions of Test

e Random: A random sample of expenses was selected.

¢ Independent: It is reasonable to assume that there are more than 10(300) = 3000 expenses in this
company’s financial records.

e Normal: np, =(300)(0.301)=90.3 > 10, n(l - Do ) =(300)(1 -0.301)=209.7 = 10.

Sampling Distribution (Sketch of the sampling distribution of the sample statistic under the null hypothesis
indicating the mean)
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p= 68/300 = 0.227 0%, 002
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e Test Statistic (clearly show calculation)

Test statistic: z= _ 0.227-0.301 =_2.79
\/0.301(1 -0.301)
300

¢ P-value (Use correct probability notation.) P-value: P(z <-2.79)=0.0026
normalcdf(—e99,~2.79,0,1) = 0.0026 * 2 = 0.0052

¢ Meaning of the P-value (Reject or Fail to reject null hypothesis) AND Conclusions (in context)
e Since the P-value (0.0052) is less than 0=.05, we reject the null hypothesis.
¢ There is convincing evidence that the proportion of expenses that have first digit of 1 is not
0.301. Therefore, AJL and Associates should do a more thorough investigation of this company.



ll. Confidence Interval for Proportions -- Example #4 “Benford’s law and fraud(continued)”
Problem: Find and interpret an appropriate confidence interval for the true proportion of expenses that begin
with the digit 1 for the company in the previous alternate example. Use your interval from (a) to decide whether

this company should be investigated for fraud.

o Parameter of Interest p = the true proportion of expenses that begin with the digit 1

e Level of Significance a=0.05 - 95% confidence level
e Choice of Test 1-sample z interval for p
¢ Conditions of Test

e Random: A random sample of expenses was selected.
e Normal: np =68 > 10and n{1—p) =232 2 10

e Independent: It is reasonable to assume that there are more than 10(300) = 3000 expenses in this company’s
financial records.

Sampling Distribution (Sketch of the sampling distribution of the sample statistic under the null hypothesis,
indicating the mean)

p=68/300 = 0.227

n=300 /

area=.025

227

e Confidence Interval (clearly show calculation)
p(l-p

pazr [POB) 2741 g6, [0227(1-0227)
7 ' 300

o Interpret the confidence interval

=0.227 T 0.047 = (0.180, 0.274)

e  Conclude: We are 95% confident that the interval from 0.180 to 0.274 captures the true proportion of
expenses at this company that begin with the digit 1.

e Use your interval to decide whether this company should be investigated for fraud.
e Since 0.301 is not in the interval from, 0.301 is not a plausible value for the true proportion of expenses that

begin with the digit 1, we reject Ho. Thus, this company should be investigated for fraud.
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