Module 10

	INTEGRATING SAMPLING INTO AUDIT TESTING

Readings: 
Sawyer 
Chapter 11 "Sampling" 
LEARNING OBJECTIVES

The nature and importance of sampling. Ability to use sampling decision tree to make correct decisions concerning sampling.

Specific Course Objectives covered by this module include:

1. Students will demonstrate an ability to successfully address issues in conducting an internal auditing assignment.
INTRODUCTION

The material presented below will differ from the text material. Both are meant to complement rather than contradict the other. The student may want to review the material below first, then the text material, and finally prepare an outline or study notes integrating both sets of materials.
WHAT IS SAMPLING?


Sampling occurs when an audit reviews less than 100% of a population in order to reach a conclusion concerning the population. The act of attributing the qualities of the sample to the population is know as extrapulation. 

Auditors generally do not consider the following four activities as sampling:


1. Testing every item in a population.

2. Testing no items in a population

3. Analytical methods.

4. Inquiry and observation.
WHY SAMPLE?


Auditors sample because the benefits of sampling (reduced number of items tested) exceed the costs of sampling (slightly more risk of reaching a false conclusion, and additional time designing and selecting sample). 
STATISTICAL VERSUS NONSTATISTICAL SAMPLING


Samples must be representative of the populations they are drawn from and they must be able to be quantifiably evaluated. 

Statistical sampling, in which each item has an equal chance of being selected and items are selected randomly, satisfies both of these conditions. The laws of chance allow us to state precise conclusions for statistically chosen samples. Statistical sampling however requires much more time and effort to administer than nonstatistical sampling.

Nonstatistical samples can be drawn either using the auditor's judgment (judgmental sampling) or recklessly without regard to professional judgment (haphazard). Neither of these methods allows the auditor to legitimately extrapolate sample results to the population. However, judgmental sampling is ideal in situations where the auditor wishes to focus an investigation to specific transactions, for example where fraud is suspected. 

See the text, page 487 for a complete discussion of the issues concerning the use of statistical versus nonstatistical sampling.
RISKS OF SAMPLING


Risks or the chance that the auditor will reach an incorrect conclusion fall into two broad categories: nonsampling risk and sampling risk. 

Nonsampling risk is the probability that the auditor will reach an incorrect conclusion by: 

(1) poorly designing a test, 

(2) misapplying a test, or 

(3) misinterpreting the test results. 

Nonsampling risk is controlled through good supervision. 

Sampling risk is the chance that the sample will not be representative of the population it is drawn from. There are two types of sampling risks: false negatives and false positives. 

A false positive error occurs when the auditor believes a control is working or an account balance is correct when in fact the control is not working or the account balance is incorrect. 

A false negative occurs when the auditor believes a control is not working or an account balance is incorrect when in fact the control is working or the account balance is correct. 

In general, auditors are more concerned with false positives because it impacts audit effectiveness and false negatives effects audit efficiency. However, the point should be made that both types of errors are not good and are to be avoided. 
METHODS OF SELECTING SAMPLES


Random sampling is the method of selecting a sample with the least chance of bias. Random sampling can be accomplished manually using a random number generator or using a computer program. The population that the sample is being drawn should have a numbering scheme or random sampling will be very tedious to apply. 

An alternative to random sampling is systematic sampling. Systematic sampling entails selecting the first item at random and then selecting every other item in the sample at fixed intervals. 

For example, suppose there is a population of 1,000 items and we want to select 50 items. 1000 (population) divided by 50 (sample size) equals a sampling interval of 20. The auditor randomly selects the 37th item and then every 20th item. The resulting items would be the 37th, the 57th, the 77th, etc. Systematic sampling usually results in a random sample unless there is an underlying pattern in the population then the sample may become biased.

The third method of selecting a sample is cluster(block) sampling. This method usually does not result in a random sample. To show how cluster sampling works, imagine a company that runs fast food restaurants in 37 locations. The organization's internal auditor randomly selects 5 locations and tests everything at those locations only. The issue then becomes whether the auditor can make any conclusions about the remaining locations. The auditor cannot unless the auditor can show that the 5 locations tested are similar to the other 32 locations. 

Sometime auditors will perform cluster sampling on documents by selecting certain file cabinets but the same concerns regarding the representativeness of the sample still exist.


SAMPLING DECISION TREE


The choices faced by auditors concerning which sampling method to use are shown in the illustration below. The important thing for the student to note is that it is more important to understand the concepts underlying the use of particular methods than it is to spend a lot of time learning sophisticated sampling methods that will never be used. 

The text does a great job of describing the sampling methods identified here and the student is well advised to study the ones stressed, however the student should realize that the text can and should be used to apply a specific textbook. In other words, the student does not have to memorize specific plans.

The first choice facing the auditor is whether to sample or not. Most of the time the auditor will not sample. The auditor will either perform inquiry and observation, analytical methods, test every items in the population, or test no items. Recall that sampling entails quite a bit of time and effort to design and select the sample and then evaluate the results. The only instance in which this will make sense is when a population contains a large number of items. 

In those instances where it makes sense to sample, the auditor will either be testing controls (attribute testing) or account balances (variable) testing. Both of these types of sampling can be done using statistical or nonstatistical sampling. 

Three methods exist for performing statistical attribute testing. The most convenient is Stop-N-Go or sequential sampling. In performing this method, the auditor selects an initial sample and then analyzes the results. If the auditor is satisfied with the results then the auditor can stop and reach a conclusion. 

However, if the auditor is not satisfied, for example the auditor has found some exceptions, then the auditor can select a second sample and analyze the combined samples. The auditor can then stop or continue to sample.

Discovery sampling is used where fraud is suspected. The sample size is sufficient to give a high degree of assurance that one exception will be discovered if exceptions exist. 

Fixed sample size is the reverse of sequential sampling. In applying this method, the auditor specifies various factors and then using a fixed sample size table determines the sample size. All three methods are based on the same statistical theory and are thus variations on a theme.

Variable sampling can be done using classical variable sampling or probability proportional to size (dollar unit sampling or cumulative dollar sampling). Classical variable sampling is based on the normal distribution and requires the auditor to calculate a standard deviation. Classical variable sampling treats each individual item in the population as a sampling unit. Mean per unit, difference, ratio, and regression are forms of classical variable sampling.

Probability proportional to size sampling relies on the Poisson distribution which does not require the auditor to calculate a standard deviation. Probability proportional to size sampling treats each dollar of an item as a separate sampling unit. Therefore items have a probability of being selected in relation to their dollar value.

Probability proportional to size is generally easier to use than classical variable. However, if errors are expected or if the account being studied may be understated then classical variable should be used.

The most frequently used sampling methods include stop-n-go for attribute tests, and probability proportional to size or ratio sampling for variable test. The student should review the material presented for each in the text. The student is well advised to identify factors affecting sample size and what kind of relationship exists between the factor and sample size (direct or inverse). 



ATTRIBUTE SAMPLING STEPS

The following steps can be followed in applying an attribute sample test:


1. Determine objectives of test.

2. Define the deviation conditions.

3. Define the population in terms of:
· Time period 

· Sampling unit 

· Completeness of population

4. Determine the method of selecting the sample.

5. Determine the sample size.

6. Perform the sampling plan.

7. Evaluate the sample results
· What is the deviation rate 
· Investigate deviations for possible fraud 

· Determine overall conclusions
VARIABLE SAMPLING STEPS


The following steps can be taken to successfully perform a variable sampling test:

1. Determine Objectives of test.

2. Define the population in terms of
Sampling unit
Completeness of population
Individual significant items

3. Determine the methods of selecting the sample.

4. Determine the sample size.

5. Perform the sampling plan.

6. Evaluate the sample results
Project error to population
Analyze qualitative aspects
Investigate exceptions for fraud
Reach an overall conclusion

7. Document the above.
TEN COMMANDMENTS OF SAMPLING
(See Text pages 495-496)


1. Know the principles of scientific sampling but use them only when they best fit the audit objectives.

2. Know the population, and base audit opinions only on the population sampled.

3. Let every item in the population have an equal chance of being selected.

4. Do not let personal bias affect the sample.

5. Do not permit patterns in the population to affect the randomness of the sample.

6. Do not draw conclusions about the entire population from the purposive or directed (judgmental) sample, even though it does have its place.

7. Base estimates of maximum error rates on what is reasonable in the real world; try to determine at what point alarms would automatically go off.

8. Stratify wherever it would appear to reduce variability in the sample.

9. Do not set needlessly high reliability goals. Use controls etc. to reduce the extent of audit tests.

10. Do not stop with the statistical results; know why the variances occurred.


Return to Module One:

http://web.odu.edu/dziegenf


