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Understanding the relationship between tolerable misstatement, assessed level of control
risk, and sample size is fundamental for auditors when designing effective audit
procedures. These components are crucial in determining the extent of audit evidence
needed to form an opinion on financial statements. An increase in either tolerable
misstatement or assessed control risk can significantly influence the size of the sample an
auditor plans to examine. This article explores how these factors interact and their impact
on sample size, providing insights into optimizing audit strategies.

Fundamentals of Sample Size Determination in
Auditing

Before delving into the effects of changes in tolerable misstatement and control risk, it is
important to understand the basic principles behind sample size determination in auditing.

What Is Tolerable Misstatement?

Tolerable misstatement refers to the maximum amount of misstatement in a population
that an auditor is willing to accept and still consider the financial statements fairly
presented. It is often expressed as a monetary value or as a percentage of a relevant
financial statement line item. A lower tolerable misstatement indicates a desire for higher
accuracy, leading to the need for a larger sample size.

What Is Control Risk?

Control risk pertains to the risk that a material misstatement could occur in a financial
statement assertion and remain undetected due to ineffective internal controls. An
assessed level of control risk reflects the auditor’s judgment about the effectiveness of
internal controls within an organization. When control risk is high, the auditor must
perform more substantive testing, often requiring larger samples to obtain sufficient audit
evidence.

Relationship Between Sample Size, Tolerable



Misstatement, and Control Risk

Sample size is directly influenced by these two factors:
- Tolerable misstatement: As this value decreases, the sample size increases.
- Assessed control risk: As this level increases, the sample size also increases.

The interplay between these components ensures that the auditor gathers enough
evidence to support their opinion while balancing audit efficiency.

Impact of Increasing Tolerable Misstatement on
Sample Size

When an auditor considers increasing the tolerable misstatement, the implications for
sample size are significant.

Effect of Higher Tolerable Misstatement

A higher tolerable misstatement implies that the auditor is willing to accept a larger
margin of error in the population. This change affects the sample size as follows:

- Reduced Need for Extensive Sampling: With a higher tolerable misstatement, the auditor
is less concerned about small inaccuracies, allowing for a smaller sample size.

- Trade-off with Audit Quality: While increasing tolerable misstatement can reduce audit
effort and cost, it may also decrease the audit’s ability to detect material misstatements,
potentially affecting audit quality.

Quantitative Relationship

Mathematically, sample size (n) can be influenced by tolerable misstatement (t) in the
following way:

- As t increases, n decreases.
- Conversely, as t decreases, n increases.

This relationship is often derived from statistical formulas involving confidence levels and
variability within the population, such as:

\[ n = \left( \frac{Z"2 \times \sigma~2}{t~2} \right) \]

Where:

-\( Z) is the Z-score corresponding to the desired confidence level.
-\(\sigma~2) is the estimated variance.

-\(t\) is the tolerable misstatement.

Therefore, increasing \( t \) reduces \( n ), leading to smaller samples.



Impact of Increasing Assessed Level of Control
Risk on Sample Size

The assessed level of control risk directly influences the amount of substantive testing an
auditor must perform.

Effect of Higher Control Risk

When an auditor assesses the control risk as higher, it indicates a belief that internal
controls are less effective in preventing or detecting material misstatements. The
consequences include:

- Increased Substantive Testing: To compensate, auditors need to gather more evidence
through larger or more detailed samples.

- Larger Sample Sizes: As control risk rises, the sample size increases to ensure sufficient
evidence to mitigate the higher risk.

Quantitative Impact

In statistical sampling models, the sample size is inversely related to the effectiveness of
internal controls:

\[ n = \left( \frac{Z"2 \times \sigma”~2}{(t)"~2} \times \frac{1}{(1 - \text{Control Risk})}
\right) \]

- As control risk increases towards 1 (or 100%), the denominator decreases, thus
increasing the sample size.

- If the control risk is assessed at a high level, the auditor compensates by enlarging the
sample to reduce detection risk.

Combined Effect: How Do Changes in Both
Factors Interact?

When both tolerable misstatement and assessed control risk increase simultaneously, their
combined effect on sample size can be substantial.

Synergistic Impact

- Both factors increasing lead to a compounded increase in sample size. This is because:
- Higher tolerable misstatement reduces the need for a large sample, but

- Higher control risk demands a larger sample to compensate for less effective controls.
- The overall sample size is determined by balancing these opposing influences, but
typically, the increase in control risk has a more significant impact on the sample size.



Practical Example

Suppose an auditor initially sets:
- Tolerable misstatement at \$10,000
- Control risk at 0.4 (moderate)

If the auditor increases tolerable misstatement to \$20,000 and assesses control risk at 0.8
(high), the sample size calculations would reflect these changes, often resulting in a much
larger sample to ensure audit sufficiency.

Implications for Audit Planning and Efficiency

Understanding how these factors influence sample size helps auditors plan more efficient
and effective audits.

Balancing Audit Risks and Resources

- Assessing control risk accurately is vital; overestimating it can lead to unnecessarily
large samples and increased costs.

- Adjusting tolerable misstatement requires careful consideration of materiality thresholds
to avoid compromising audit quality.

Strategic Considerations

- When faced with increased control risk or higher tolerable misstatement, auditors may
need to:

- Allocate more time and resources to audit procedures.

- Use statistical sampling techniques to optimize sample size.

- Consider alternative audit approaches, such as analytical procedures or reliance on
external confirmations.

Conclusion

In summary, increases in tolerable misstatement and assessed level of control risk
generally lead to larger sample sizes in an audit. A higher tolerable misstatement allows
for smaller samples but can undermine audit quality if set too high. Conversely, an
increased control risk indicates weaker internal controls, prompting auditors to gather
more evidence through larger samples to maintain audit effectiveness. Striking the right
balance between these factors is essential for efficient audit planning—ensuring sufficient
evidence is collected without unnecessary expenditure of resources. Ultimately,
understanding these dynamics enables auditors to design robust audit procedures that
effectively mitigate risks while optimizing effort and cost.
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Frequently Asked Questions

How does an increase in tolerable misstatement impact
the sample size in an audit?

An increase in tolerable misstatement allows for a larger margin of error, which generally
decreases the required sample size since the auditor can accept more misstatements
without further investigation.

What effect does a higher assessed level of control risk
have on the sample size?

A higher assessed level of control risk indicates weaker controls, leading to a need for a
larger sample size to gather sufficient evidence and reduce audit risk.

If both tolerable misstatement and control risk increase
simultaneously, how is the sample size affected?

The combined effect depends on the magnitude of each change; typically, an increase in
control risk increases the sample size, while an increase in tolerable misstatement
decreases it. Overall, the increase in control risk often has a more significant impact,
leading to a larger sample size.

Why does increasing the tolerable misstatement
decrease the sample size needed?

Because a higher tolerable misstatement means the auditor is willing to accept more
misstatement without further testing, reducing the amount of evidence needed and thus
decreasing the sample size.

How does assessing a higher level of control risk
influence audit planning and sample size?

Assessing higher control risk suggests weaker internal controls, prompting auditors to
increase sample size to obtain sufficient evidence and compensate for the increased risk of
material misstatement.

Can increasing tolerable misstatement compensate for a
high assessed control risk in determining sample size?

While increasing tolerable misstatement can reduce the needed sample size, it cannot fully



compensate for high control risk, which typically requires a larger sample to achieve
appropriate audit assurance.

What is the relationship between control risk and
sample size in audit procedures?

There is an inverse relationship: as control risk increases, the sample size generally
increases to gather enough evidence; conversely, as control risk decreases, the sample
size can be smaller.

How do changes in tolerable misstatement and control
risk influence audit efficiency?

An increase in tolerable misstatement can improve efficiency by reducing sample size, but
increased control risk necessitates larger samples, potentially reducing efficiency.
Balancing these factors is key to effective audit planning.

What considerations should auditors have when
adjusting sample size due to changes in tolerable
misstatement and control risk?

Auditors should evaluate the impact on audit risk, ensure sufficient evidence is obtained,
and consider the nature of the account or assertion, adjusting sample size accordingly to
maintain audit quality.

In what scenarios might an auditor decide to increase
the sample size despite a higher tolerable
misstatement?

An auditor might do so if the assessed control risk is high or if the account balance or
transaction class is complex or high risk, requiring a larger sample to obtain sufficient
audit evidence despite a higher tolerable misstatement.

Additional Resources

Increases in tolerable misstatement and assessed level of control risk
significantly influence the sample size in audit procedures, impacting both the
efficiency and effectiveness of an audit engagement. Understanding this
relationship is crucial for auditors to design appropriate sampling strategies that
balance risk, resource allocation, and assurance objectives. This article provides a
comprehensive analysis of how these two key audit parameters interact and
influence sample size, backed by theoretical foundations, practical implications,
and illustrative examples.



Introduction: The Interplay of Tolerable
Misstatement, Control Risk, and Sample Size

Auditing is a systematic process aimed at obtaining reasonable assurance that financial
statements are free of material misstatement. Central to this process are sampling
techniques used to evaluate whether account balances, transactions, or controls are
operating effectively. Two critical factors that influence the determination of sample size
are tolerable misstatement and assessed level of control risk.

- Tolerable Misstatement refers to the maximum monetary misstatement in a population
that an auditor is willing to accept and still conclude that the overall financial statements
are not materially misstated.

- Assessed Level of Control Risk pertains to the auditor’s judgment about the likelihood
that a control will fail to prevent or detect material misstatements.

The relationship between these factors and sample size is rooted in statistical sampling
principles. As either tolerable misstatement decreases or control risk increases, the
sample size typically increases to achieve the desired audit confidence. Conversely,
increasing tolerable misstatement or accepting a higher level of control risk tends to
reduce the required sample size.

This article explores these relationships in detail, examining the underlying theoretical
basis, practical implications, and how auditors can adapt their sampling strategies under
different scenarios.

Fundamental Concepts and Theoretical
Foundations

Sampling in Auditing: An Overview

Sampling allows auditors to draw conclusions about a population based on a subset of
items, reducing audit effort while maintaining acceptable levels of assurance. The two
main types of sampling are:

- Attribute Sampling: Used to test whether controls are functioning properly.
- Variable Sampling: Used to estimate the amount of misstatement in a population.

Sample size determination hinges on statistical formulas that incorporate the auditor’s
desired confidence level, tolerable misstatement, expected misstatement, and the
variability within the population.



Role of Tolerable Misstatement and Control Risk in
Sample Size Calculation

- Tolerable Misstatement: Acts as a threshold for the maximum misstatement acceptable in
the sample before concluding that the population as a whole is materially misstated.

- Control Risk: Reflects the auditor’s assessment of the effectiveness of internal controls; a
higher control risk assessment implies less reliance on controls, influencing the nature
and extent of substantive testing.

Both parameters directly influence the sample size formula by affecting the required
precision and confidence in the audit results.

How Increases in Tolerable Misstatement Affect
Sample Size

Understanding Tolerable Misstatement

Tolerable misstatement is essentially an allowable error margin in dollar terms. Its value
reflects the auditor’s risk appetite and the materiality threshold set during planning. A
smaller tolerable misstatement indicates a desire for higher precision and consequently
necessitates a larger sample size.

Impact of Increasing Tolerable Misstatement

When the tolerable misstatement increases, the permissible error margin widens. This has
several implications:

- Reduced Sample Size: Larger tolerable misstatement means the sample can be smaller
because the acceptable error threshold is higher. The risk of not detecting material
misstatements decreases, and less testing is needed to achieve the same confidence level.
- Trade-offs in Audit Quality: While a larger tolerable misstatement reduces sampling
effort and cost, it may also decrease the overall assurance level if it leads to insufficient
testing.

Mathematically, the relationship can be illustrated as:

\[ n = \frac{Z"2 \times (Expected\,Misstatement)} { (Tolerable\,Misstatement)~2} \]
where:

- n = the required sample size,

- Z = the number of standard deviations corresponding to the desired confidence level,
- Expected Misstatement = an estimate of the misstatement in the population.



As Tolerable Misstatement increases, n decreases quadratically, highlighting the
significant impact of this parameter.

Practical Example

Suppose an auditor estimates an expected misstatement of $10,000 in a population and
desires a 95% confidence level (Z = 1.96). Consider two scenarios:

- Scenario A: Tolerable misstatement = $5,000
- Scenario B: Tolerable misstatement = $10,000

Applying the formula:
- For Scenario A:

\[ n_ A =\frac{(1.96)"2 \times 10,000} {5,000"2} \approx \frac{3.8416 \times
10,000}{25,000,000} \approx 0.001536 \text{ (which is scaled accordingly)} \]

- For Scenario B:
\[ n B =\frac{3.8416 \times 10,000} {10,000"~2} \approx 0.000384 \]
In practice, these results are scaled to actual sample sizes based on population variability,

but the key takeaway is that increasing the tolerable misstatement from $5,000 to $10,000
reduces the required sample size substantially.

How Increases in Assessed Level of Control Risk
Affect Sample Size

Understanding Control Risk

Control risk is an auditor’s estimate of the likelihood that internal controls will fail to
prevent or detect material misstatements. It is assessed during the planning phase based
on control testing and other relevant information.

- Lower control risk (more effective controls): Allows for reliance on controls, reducing
substantive testing and potentially decreasing sample size.

- Higher control risk (less effective controls): Requires more substantive testing to
compensate for reliance reduction, leading to an increase in sample size.

Effect of Increasing Control Risk on Sample Size



An increased assessed level of control risk indicates that controls are less reliable,
prompting the auditor to:

- Reduce reliance on controls,
- Increase substantive procedures, including larger sample sizes.

Theoretical Framework:
In statistical terms, as control risk increases, the auditor adjusts the test of controls and
substantive procedures to compensate for the higher risk of undetected misstatements.

The sample size formula for substantive testing often includes a factor for control risk:

\[ n = \frac{Z" 2 \times Variability} {(Tolerable\,Misstatement)~2} \times \frac{1}{(1 -
Control\,Risk)} \]

In this formula:

- As Control Risk approaches 1 (i.e., 100%), the denominator decreases, and the sample
size increases proportionally.

- Conversely, lower control risk (closer to 0) reduces the sample size needed.

Practical Implication:

- An increase in assessed control risk from, say, 50% to 75% effectively doubles the sample
size requirement in many scenarios.

- This emphasizes the importance of accurate control risk assessment; underestimating it
can lead to insufficient testing.

Illustrative Example

Suppose an initial control risk assessment is 50%, and the auditor determines a sample
size of 100 units. If the control risk is reassessed to 75%, the sample size adjustment
factor becomes:

\[ \frac{1}{(1-0.75)} = 4\]
Thus, the new sample size becomes:
\[ 100 \times 4 = 400 \]

This illustrates how a higher control risk assessment substantially increases the sampling
effort required.

Interrelationship Between Tolerable
Misstatement and Control Risk



While the two factors influence sample size independently, they are interconnected in
audit planning:

- High control risk often leads to lower tolerable misstatement thresholds because the
auditor cannot rely heavily on controls and needs to detect smaller errors.

- Conversely, low control risk (effective controls) can justify a higher tolerable
misstatement, reducing sample size.

This interplay underscores the importance of comprehensive risk assessment during audit
planning.

Implications for Audit Planning and Risk
Management

Balancing Audit Efficiency and Effectiveness

Auditors must carefully balance the desire for efficient audits with the need for sufficient
assurance. Increasing tolerable misstatement and assessed control risk reduces sampling
effort but may:

- Compromise audit quality if thresholds are set too high,
- Increase residual risk if sampling becomes too sparse.

Hence, audit standards recommend setting these parameters judiciously, considering the
nature of the client, control environment, and materiality thresholds.

Adaptive Sampling Strategies

Modern audit practices often involve variable sampling and risk-based approaches that
adapt sample sizes dynamically based on ongoing findings. For instance:

- When initial assessments suggest high control risk, auditors may increase sample sizes
proactively.

- If preliminary samples indicate lower misstatements than expected, sample sizes may be
reduced in subsequent phases.

This flexible approach optimizes resource allocation while maintaining assurance levels.

Conclusion: Strategic Considerations and Best
Practices



Understanding how increases in tolerable misstatement and assessed control risk
influence sample size is vital for effective audit planning. Key takeaways include:

- Higher tolerable misstatement leads to sm
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