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Sampling

In the complex landscape of modern financial auditing, the sheer volume of transactions processed

by global enterprises makes it physically and economically impossible for auditors to examine

every single record. Audit sampling emerges as the critical bridge between absolute certainty and

practical assurance. By applying audit procedures to less than 100% of items within a population,

auditors can gather sufficient appropriate evidence to form a conclusion about the entire dataset.

This technical guide explores the sophisticated methodologies, mathematical frameworks, and

regulatory requirements-specifically focusing on AICPA Audit Guides and ISA 530-that govern the

selection and evaluation of audit samples.

1. The Theoretical Framework of Audit Sampling

Audit sampling is defined by the American Institute of Certified Public Accountants (AICPA)

and the International Standards on Auditing (ISA) as the application of audit procedures to less

than 100% of items within a class of transactions or account balance. The primary objective is to

provide the auditor with a reasonable basis on which to draw conclusions about the entire

population.

Defining the Population and Sampling Unit

Before a sample is drawn, the population must be clearly defined. The population represents the

entire set of data from which the sample is selected. A sampling unit is an individual item that

makes up the population; this could be a physical document (an invoice), a digital record, or even a

single monetary unit. The integrity of the audit conclusion depends entirely on the completeness

and relevance of the population.

The Role of Professional Judgment

While statistical models provide a mathematical foundation, professional judgment remains the

cornerstone of audit sampling. Auditors must use their expertise to determine the appropriate

sampling approach, set tolerable error rates, and interpret the implications of identified deviations.

The AICPA Audit Guide: Audit Sampling emphasizes that while sampling provides a quantitative

basis for evidence, it does not replace the qualitative assessment of risk and internal control
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environments.

2. Statistical vs. Non-Statistical Sampling: A Comparative
Analysis

The choice between statistical and non-statistical sampling is a strategic decision based on audit

objectives, cost-benefit analysis, and the nature of the population.
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Feature Statistical Sampling Non-Statistical (Judgmental) Sampling

Selection Method Random selection or systematic

selection with a random start.

Based on auditor's judgment and

experience.

Risk Measurement Provides a mathematical

measurement of sampling risk.

Risk is assessed qualitatively;

cannot be mathematically quantified.

Defensibility Highly defensible due to objective,

repeatable mathematical models.

Relies on the documented rationale

of the auditor's expertise.

Implementation Cost Higher initial cost due to specialized

software and training.

Lower cost; more flexible in diverse

audit environments.

Projecting Results Uses probability theory to project

errors to the population.

Projection is based on judgment and

qualitative assessment.
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Statistical Sampling Mechanics

Statistical sampling requires two main criteria: random selection of sample items and the use of pr

obability theory to evaluate sample results. This approach allows the auditor to quantify the samp

ling risk-the risk that the auditor's conclusion based on a sample may be different from the

conclusion if the entire population were subjected to the same audit procedure.

Non-Statistical Sampling Applications

In many scenarios, particularly when dealing with small populations or high-risk items that require

specific focus, non-statistical sampling is more efficient. This is often referred to as judgmental

sampling. While it lacks the mathematical precision of statistical methods, it allows auditors to

focus on items with specific characteristics (e.g., high value or unusual nature) that are more likely

to contain misstatements.

3. Technical Breakdown of Sampling Risks

In audit sampling, the auditor faces two primary types of risk. Managing these risks is essential to

ensuring the Audit Risk Model is satisfied (Audit Risk = Inherent Risk × Control Risk × Detection

Risk).

Risk of Incorrect Acceptance (Beta Risk)

This is the risk that the sample supports the conclusion that a recorded account balance is not

materially misstated when, in fact, it is. This is the most dangerous risk for an auditor as it directly

impacts the effectiveness of the audit and can lead to an inappropriate audit opinion.

Risk of Incorrect Rejection (Alpha Risk)

This is the risk that the sample supports the conclusion that the recorded account balance is

materially misstated when, in fact, it is not. While this risk does not usually affect the accuracy of

the final opinion, it affects the efficiency of the audit, leading to unnecessary additional work and

costs.

Non-Sampling Risk

Unlike sampling risk, non-sampling risk arises from factors independent of the sample size.

These include:

- Using inappropriate audit procedures.

- Misinterpreting audit evidence.

- Failure to recognize a misstatement or deviation.
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4. Core Sampling Methodologies

The AICPA 2019 Audit Guide outlines several methods for selecting items for testing. Each

method serves a specific purpose depending on the audit objective (e.g., testing controls or

substantive testing).

A. Attribute Sampling

Primarily used in Tests of Controls, attribute sampling focuses on the presence or absence of a

specific characteristic (an "attribute"). For example, checking if all invoices over $5,000 have been

signed by a manager. The result is expressed as a deviation rate.

B. Monetary Unit Sampling (MUS)

Also known as Probability-Proportional-to-Size (PPS) sampling, MUS is a value-weighted selection

technique. In MUS, the sampling unit is the individual dollar (or other currency unit). Items with

larger balances have a higher probability of being selected, making it highly effective for identifying

overstatement errors in accounts receivable or inventory.

C. Classical Variables Sampling

This method uses normal distribution theory to estimate the total dollar amount of a population or

the total amount of misstatement. It is more complex than MUS but is highly effective when the

auditor expects a large number of misstatements or both overstatements and understatements.

5. The Step-by-Step Audit Sampling Process

To ensure compliance with GAAS (Generally Accepted Auditing Standards), auditors must

follow a rigorous, documented process when applying sampling.

Phase 1: Planning the Sample

1. Determine the objective: Is the goal to test the effectiveness of a control or the accuracy of a

balance?

2. Define the population and sampling unit: Ensure the population is appropriate for the objective.

3. Define the deviation/misstatement conditions: Precisely what constitutes an error?

Phase 2: Determining Sample Size

The sample size is influenced by several critical factors. The mathematical relationship is often

complex:

- Confidence Level: The complement of sampling risk (e.g., 95% confidence implies a 5%

sampling risk).
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- Tolerable Misstatement: The maximum error the auditor is willing to accept without modifying

the audit opinion.

- Expected Misstatement: The amount of error the auditor anticipates finding in the population.

- Population Size: Usually has a negligible effect on sample size in large populations but must

be considered for smaller ones.

Phase 3: Selecting and Testing Items

Items must be selected using a method that ensures the sample is representative of the

population. Common techniques include Random Selection (using random number generators), S

ystematic Selection (selecting every n-th item), and Haphazard Selection (selection without a

conscious bias, only allowed in non-statistical sampling).

Phase 4: Evaluating Results

Once testing is complete, the auditor must project the sample results to the entire population. For

attribute sampling, this involves calculating the Upper Deviation Limit (UDL). For variables

sampling, it involves calculating the Projected Misstatement.

6. Factors Influencing Sample Size: A Technical Matrix

Auditors must adjust sample sizes based on the assessed risks. The following table illustrates the

impact of various factors on the sample size for substantive tests.
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Factor Change in Factor Impact on Sample Size Rationale

Assessment of Inherent

Risk

Increase Increase Higher risk requires more

evidence to achieve the

same confidence.

Assessment of Control

Risk

Increase Increase If controls are weak, more

substantive evidence is

needed.

Tolerable Misstatement Increase Decrease If the auditor can accept

more error, fewer items

need testing.

Expected Misstatement Increase Increase A larger sample is needed

to separate "noise" from

material errors.

Confidence Level Increase Increase Higher certainty demands

more data points.
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7. Practical Implementation: Monetary Unit Sampling (MUS)
Workflow

MUS is the most common statistical technique in modern auditing due to its efficiency and focus on

high-value items. Here is the technical workflow for implementing MUS:

Step 1: Calculate the Sampling Interval

The Sampling Interval is determined by dividing the tolerable misstatement by a reliability factor

(derived from the desired confidence level). 

Interval = Tolerable Misstatement / Reliability Factor

Step 2: Systematic Selection

The auditor picks a random starting point between 1 and the interval. Subsequent items are

selected by adding the interval to the starting point. Because high-value items (those larger than

the interval) will always be selected, MUS effectively combines 100% testing of high-value items

with sampling of smaller ones.

Step 3: Projecting the Error

If an error is found, the auditor calculates a Tainting Percentage (Misstatement / Book Value).

This tainting percentage is then applied to the sampling interval to project the error onto the

population. This allows for a granular understanding of how much the total population might be

misstated based on just a few discovered errors.

8. Case Study: Audit Sampling in Accounts Receivable

Consider an auditor testing the existence of $2,000,000 in Accounts Receivable (AR). The

population consists of 500 customers. The auditor sets a Tolerable Misstatement of $100,000

and a Confidence Level of 95%.

Scenario A: Statistical MUS

Using an MUS software, the auditor calculates a sample size of 60 units. During testing, one error

is found: an invoice recorded at $1,000 was actually $800 (a 20% tainting). The sampling interval

was $33,333. The projected error for this single item is $6,666 ($33,333 × 20%). The auditor then

adds a Basic Precision allowance for sampling risk. If the total Upper Limit on Misstatement

exceeds $100,000, the auditor must request a client adjustment or expand testing.

Scenario B: Non-Statistical Selection

The auditor decides to test all balances over $50,000 (10 accounts totaling $800,000) and then

haphazardly selects 20 more accounts from the remaining $1,200,000. If an error is found in the
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haphazard sample, the auditor must use professional judgment to estimate the likely misstatement

in the untested portion, though they cannot give a mathematically precise confidence interval.

9. Common Pitfalls and Troubleshooting in Audit Sampling

Even with advanced tools, audit sampling is prone to specific failure modes that can compromise

the audit opinion.

- Inappropriate Population: Testing for understatements (completeness) by sampling from a list

of recorded assets. To test completeness, the auditor must sample from an independent

source (like shipping documents) and trace back to the ledger.

- Biased Haphazard Selection: Humans are inherently biased. Auditors might subconsciously

avoid "difficult" files or messy folders, leading to a non-representative sample.

- Failure to Investigate Deviations: Auditors sometimes treat discovered errors as "isolated

incidents" without proper justification. ISA 530 requires auditors to investigate the nature and

cause of all deviations.

- Over-reliance on Software: Blindly following the output of sampling software without

understanding the underlying parameters (like the risk of over-reliance) can lead to insufficient

evidence.

Solving Anomalous Errors

If an auditor identifies a misstatement that they believe is an anomaly (a one-time error that is not

representative of the population), they must obtain a high degree of certainty through additional

audit procedures. They cannot simply exclude it from the projection based on a hunch; they must

prove it has no systemic cause.

10. The Future of Sampling: Data Analytics and AI

With the rise of Big Data, the role of sampling is evolving. Many firms are moving toward Full

Population Testing (testing 100% of transactions) using automated Data Analytics Tools (DATs).

When an auditor can run a script against 100% of a client's digital ledger in seconds, traditional

sampling becomes less necessary for certain tests.

However, sampling remains indispensable for procedures requiring physical inspection (like

inventory counts) or external confirmation. The modern auditor must balance traditional sampling

techniques with Computer-Assisted Audit Techniques (CAATs) to provide the highest level of

assurance in an increasingly digital world. As highlighted in the AICPA 2019 Guide, the integration

of technology does not eliminate the need for sampling but rather changes the context in which it is

applied.

In conclusion, audit sampling is a sophisticated blend of mathematical science and professional
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artistry. By understanding the nuances of sampling risk, selection methodologies, and the

regulatory requirements set forth by organizations like the AICPA and MIA, auditors can perform

efficient, effective, and defensible audits. Whether utilizing Monetary Unit Sampling for substantive

tests or Attribute Sampling for controls, the goal remains the same: providing a robust basis for

financial transparency and trust.
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