W/HEN CoONSIDERING THE OPERATING EFFeCTIVENESS OF A
ConTroL, WHICH OF THE FOLLOWING SAMPLING
APPROACHES

W/HeN ConsIDERING THE OPERATING EFFECTIVENESS OF A CoNTROL, WHICH OF THE FOLLOWING SAMPLING APPROACHES IS A
CRITICAL QUESTION FOR AUDITORS, INTERNAL CONTROL PROFESSIONALS, AND RISK MANAGERS AIMING TO ASSESS THE
RELIABILITY OF CONTROL PROCEDURES WITHIN AN ORGANIZATION. SELECTING THE APPROPRIATE SAMPLING APPROACH DIRECTLY
IMPACTS THE ACCURACY, EFFICIENCY, AND OVERALL EFFECTIVENESS OF THE EVALUATION PROCESS. UNDERSTANDING THE
NUANCES OF DIFFERENT SAMPLING METHODS HELPS PROFESSIONALS MAKE INFORMED DECISIONS, ENSURING THEY GATHER SUFFICIENT
EVIDENCE TO SUPPORT THEIR CONCLUSIONS ABOUT CONTROL EFFECTIVENESS. IN THIS ARTICLE, WE EXPLORE THE KEY SAMPLING
APPROACHES USED IN TESTING CONTROL OPERATING EFFECTIVENESS, THEIR ADVANTAGES AND LIMITATIONS, AND GUIDANCE ON
SELECTING THE MOST SUITABLE METHOD FOR SPECIFIC AUDIT OR CONTROL SCENARIOS.

UNDERSTANDING SAMPLING IN CONTROL TESTING

SAMPLING IS A PROCESS USED TO SELECT A SUBSET OF ITEMS OR TRANSACTIONS FROM A LARGER POPULATION TO DRAW
CONCLUSIONS ABOUT THE ENTIRE POPULATION’S CHARACTERISTICS. WHEN EVALUATING CONTROLS, SAMPLING ALLOWS
AUDITORS TO TEST A MANAGEABLE NUMBER OF ITEMS RATHER THAN EXAMINING EVERY TRANSACTION, SAVING TIME AND
RESOURCES WHILE MAINTAINING AN ACCEPTABLE LEVEL OF ASSURANCE.

THE MAIN GOAL OF SAMPLING IN CONTROL TESTING IS TO DETERMINE WHETHER THE CONTROL IS OPERATING EFFECTIVELY TO

PREVENT OR DETECT ERRORS OR FRAUD. THE CHOICE OF SAMPLING APPROACH DEPENDS ON VARIOUS FACTORS, INCLUDING THE
NATURE OF THE CONTROL, THE POPULATION SIZE, THE RISK OF CONTROL FAILURE, AND THE DESIRED LEVEL OF ASSURANCE.

CoMMON SAMPLING APPROACHES FOR TESTING OPERATING EFFECTIVENESS

THERE ARE SEVERAL SAMPLING APPROACHES COMMONLY USED IN TESTING THE OPERATING EFFECTIVENESS OF CONTROLS. THE
SELECTION AMONG THESE DEPENDS ON THE SPECIFIC CONTEXT, THE CONTROL’S CHARACTERISTICS, AND THE AUDITOR’S
JUDGMENT.

1. ATTRIBUTE SAMPLING (OR V ARIABLES SAMPLING)

ATTRIBUTE SAMPLING IS THE MOST COMMON APPROACH FOR TESTING CONTROL EFFECTIVENESS. |T INVOLVES SELECTING ITEMS
FROM A POPULATION AND EVALUATING WHETHER EACH ITEM CONFORMS TO A SPECIFIC CHARACTERISTIC, SUCH AS WHETHER A
CONTROL WAS PERFORMED CORRECTLY.

® PURPOSE: TO ESTIMATE THE PROPORTION OF ITEMS IN THE POPULATION THAT ARE FREE OF ERRORS OR CONTROL
FAILURES.

® APPLICATION: USED TO TEST WHETHER CONTROLS ARE OPERATING AS INTENDED, SUCH AS APPROV AL PROCESSES,
SEGREGATION OF DUTIES, OR AUTHORIZATION CONTROLS.

* METHODOLOGY: STATISTICAL SAMPLING TECHNIQUES DETERMINE THE SAMPLE SIZE BASED ON THE DESIRED CONFIDENCE
LEVEL AND TOLERABLE DEVIATION RATE.

ADVANTAGES:



- WELL-ESTABLISHED STATISTICAL BASIS.
- ALLOWS PRECISE ESTIMATION OF CONTROL FAILURE RATES.
- SUITABLE FOR LARGE POPULATIONS WITH LOW EXPECTED ERROR RATES.

LIMITATIONS:
- REQUIRES APPROPRIATE STATISTICAL TOOLS AND UNDERSTANDING.
- LESS EFFECTIVE IF THE POPULATION HAS A HIGH DEVIATION RATE.

2. NON-STATISTICAL SAMPLING

NON-STATISTICAL SAMPLING INVOLVES JUDGMENTAL SELECTION OF ITEMS WITHOUT RELYING ON STATISTICAL FORMULAS TO
DETERMINE SAMPLE SIZE OR EVALUATE RESULTS.

® PURPOSE: TO SELECT A REPRESENTATIVE SAMPLE BASED ON AUDITOR JUDGMENT RATHER THAN STATISTICAL
CALCULATIONS.

® APPLICATION: OFTEN USED WHEN THE POPULATION IS SMALL, OR THE AUDITOR HAS STRONG KNOWLEDGE OF THE
CONTROLS AND TRANSACTIONS.

¢ METHODOLOGY: THE AUDITOR MANUALLY SELECTS ITEMS BASED ON FACTORS SUCH AS HIGH-V ALUE TRANSACTIONS,
RECENT ACTIVITY, OR SPECIFIC RISK INDICATORS.

ADVANTAGES:

- FLEXIBILITY IN SAMPLE SELECTION.

- EASIER TO APPLY IN CASES WHERE STATISTICAL SAMPLING IS IMPRACTICAL.
- USEFUL FOR TARGETED TESTING OF HIGH-RISK AREAS.

LIMITATIONS:

- NO FORMAL MEASURE OF SAMPLING RISK.
- LESS RIGOROUS AND POTENTIALLY LESS RELIABLE THAN STATISTICAL SAMPLING.

3. HAPHAZARD SAMPLING

HAPHAZARD SAMPLING IS A FORM OF NON-STATISTICAL SAMPLING WHERE ITEMS ARE SELECTED RANDOMLY WITHOUT A SPECIFIC
PATTERN OR SYSTEMATIC APPROACH.

o PURPOSE: TO OBTAIN A SAMPLE THAT APPEARS RANDOM WITHOUT FORMAL RANDOMIZATION TECHNIQUES.

® APPLICATION: USED WHEN TIME CONSTRAINTS OR PRACTICAL CONSIDERATIONS PREVENT FORMAL RANDOM SAMPLING.

¢ METHODOLOGY: THE AUDITOR MIGHT SELECT EVERY NTH ITEM OR CHOOSE ITEMS THAT ARE CONVENIENT BUT AVOID
SYSTEMATIC BIASES.

ADVANTAGES:
- QQUICK AND EASY TO IMPLEMENT.
- USEFUL IN PRELIMINARY ASSESSMENTS OR WHEN FORMAL RANDOMIZATION IS NOT FEASIBLE.

LIMITATIONS:
- HIGHER RISK OF BIAS.
- LESS STATISTICALLY VALID, MAKING IT HARDER TO QUANTIFY SAMPLING RISK.



4. SYSTEMATIC SAMPLING

SYSTEMATIC SAMPLING INVOLVES SELECTING EVERY KTH ITEM FROM A LIST, STARTING FROM A RANDOMLY CHOSEN POINT.

® PURPOSE: TO OBTAIN A REPRESENTATIVE SAMPLE EFFICIENTLY WHEN THE POPULATION IS ORDERED.

® APPLICATION: SUITABLE WHEN THE POPULATION LIST IS RANDOM OR WHEN TRANSACTIONS ARE CHRONOLOGICALLY
ORDERED.

® METHODOLOGY: DETERMINE THE SAMPLING INTERVAL (K) BY DIVIDING THE POPULATION SIZE BY THE DESIRED SAMPLE SIZE,
THEN SELECT A RANDOM STARTING POINT.

ADVANTAGES:
- SIMPLE TO IMPLEMENT.
- ENSURES EVENLY SPREAD SAMPLING ACROSS THE POPULATION.

LIMITATIONS:
- SUSCEPTIBLE TO BIAS IF THE LIST HAS A PATTERN RELATED TO THE CONTROL FAILURE.
- NOT SUITABLE IF THE LIST IS ORDERED IN A WAY THAT CORRELATES WITH ERRORS.

FACTORS INFLUENCING THE CHOICE OF SAMPLING APPROACH

CHOOSING THE APPROPRIATE SAMPLING METHOD REQUIRES CAREFUL CONSIDERATION OF SPECIFIC FACTORS RELATED TO THE
CONTROL AND THE POPULATION.

1. PopuLATION Size AND COMPLEXITY

- LARGER POPULATIONS OFTEN FAVOR ATTRIBUTE SAMPLING WITH STATISTICAL TECHNIQUES.
- SMALL OR MANAGEABLE POPULATIONS MAY BE SUITABLE FOR JUDGMENTAL OR HAPHAZARD SAMPLING.

2. Risk oF ConTrOL FAILURE

- HIGH-RISK CONTROLS MAY WARRANT LARGER SAMPLES OR STATISTICAL SAMPLING TO INCREASE ASSURANCE.
- LOW-RISK AREAS MIGHT BE TESTED WITH SMALLER OR JUDGMENTAL SAMPLES.

3. NATURE oF THE CONTROL

- REPETITIVE, \WELL-DEFINED CONTROLS ARE IDEAL FOR ATTRIBUTE SAMPLING.
- COMPLEX OR SUBJECTIVE CONTROLS MAY REQUIRE ALTERNATIVE APPROACHES OR MORE PROFESSIONAL JUDGMENT.

4. ResoURCES AND TIME CONSTRAINTS

- LIMITED RESOURCES MIGHT FAVOR NON-STATISTICAL OR HAPHAZARD SAMPLING.
- ADEQUATE TIME AND EXPERTISE ENABLE THE USE OF STATISTICAL ATTRIBUTE SAMPLING FOR MORE PRECISE RESULTS.



GUIDANCE ON SELECTING THE APPROPRIATE SAMPLING APPROACH

\/HEN DECIDING WHICH SAMPLING APPROACH TO USE, AUDITORS SHOULD CONSIDER THE FOLLOWING STEPS!

1. Assess THE CONTROL ENVIRONMENT: UNDERSTAND THE NATURE, COMPLEXITY, AND SIGNIFICANCE OF THE CONTROL.

2. DETERMINE THE RISk LEVEL: EVALUATE THE RISK OF CONTROL FAILURE AND ITS IMPACT ON FINANCIAL REPORTING OR
OPERATIONAL OBJECTIVES.

3. EVALUATE PoPULATION CHARACTERISTICS: REVIEW THE SIZE, DIVERSITY, AND ORDERING OF TRANSACTIONS OR ITEMS.
4. CONSIDER RESOURCE AVAILABILITY: BALANCE THE NEED FOR STATISTICAL RIGOR WITH PRACTICAL CONSTRAINTS.

5. SELECT THE SAMPLING METHOD: CHOOSE THE APPROACH THAT ALIGNS WITH THE ASSESSMENT AND PROVIDES
SUFFICIENT EVIDENCE.

6. DocuUMENT THE RATIONALE: CLEARLY RECORD THE REASONS FOR CHOOSING A SPECIFIC SAMPLING APPROACH, INCLUDING
ANY ASSUMPTIONS OR LIMITATIONS.

CoNcCLUSION

\W/HEN CONSIDERING THE OPERATING EFFECTIVENESS OF A CONTROL, SELECTING THE APPROPRIATE SAMPLING APPROACH IS
ESSENTIAL FOR OBTAINING RELIABLE AND MEANINGFUL AUDIT EVIDENCE. ATTRIBUTE SAMPLING STANDS OUT AS THE STANDARD
METHOD WHEN STATISTICAL PRECISION IS DESIRED, ESPECIALLY FOR LARGE POPULATIONS AND LOYW ERROR RATES. Non-
STATISTICAL METHODS LIKE JUDGMENTAL, HAPHAZARD, OR SYSTEMATIC SAMPLING OFFER FLEXIBILITY AND PRACTICALITY IN
SPECIFIC CONTEXTS, SUCH AS SMALLER POPULATIONS OR HIGH-RISK AREAS.

ULTIMATELY, THE CHOICE DEPENDS ON A COMPREHENSIVE UNDERSTANDING OF THE CONTROL ENVIRONMENT, THE NATURE OF THE
POPULATION, RESOURCE CONSIDERATIONS, AND THE LEVEL OF ASSURANCE REQUIRED. PROPERLY APPLYING THE RIGHT SAMPLING
APPROACH ENHANCES THE EFFECTIVENESS OF CONTROL TESTING, SUPPORTS SOUND CONCLUSIONS, AND HELPS ORGANIZATIONS
MAINTAIN ROBUST INTERNAL CONTROLS.

BY CAREFULLY EVALUATING THESE FACTORS AND APPLYING BEST PRACTICES, AUDITORS AND CONTROL PROFESSIONALS CAN
ENSURE THEIR SAMPLING METHODS EFFECTIVELY CONTRIBUTE TO ASSESSING THE OPERATING EFFECTIVENESS OF CONTROLS,
THEREBY STRENGTHENING OVERALL GOVERNANCE AND RISK MANAGEMENT FRAMEW ORKS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE PRIMARY GOAL WHEN SELECTING A SAMPLING APPROACH TO EVALUATE
THE OPERATING EFFECTIVENESS OF A CONTROL?P

THE PRIMARY GOAL IS TO OBTAIN A REPRESENTATIVE SAMPLE THAT ACCURATELY REFLECTS THE PERFORMANCE OF THE CONTROL
OVER THE PERIOD, ENABLING RELIABLE CONCLUSIONS ABOUT ITS OPERATING EFFECTIVENESS.

How DOES ATTRIBUTE SAMPLING DIFFER FROM VARIABLE SAMPLING IN ASSESSING
CONTROL EFFECTIVENESS?

ATTRIBUTE SAMPLING EVALUATES WHETHER A CONTROL IS FUNCTIONING CORRECTLY (PASS/FAIL), \WHILE VARIABLE SAMPLING
MEASURES THE AMOUNT OR VALUE INVOLVED, MAKING ATTRIBUTE SAMPLING MORE COMMON FOR CONTROL TESTING.



\WHEN IS A NON-STATISTICAL SAMPLING APPROACH APPROPRIATE FOR TESTING
CONTROL EFFECTIVENESS?

NON-STATISTICAL SAMPLING IS APPROPRIATE WHEN THE SAMPLE SIZE IS SMALL, THE AUDITOR RELIES ON JUDGMENT, OR THE
POPULATION IS HOMOGENEOUS, AND STATISTICAL METHODS ARE NOT NECESSARY FOR DRAWING CONCLUSIONS.

\W/HAT FACTORS INFLUENCE THE CHOICE OF A SAMPLING APPROACH FOR CONTROL
TESTING?

FACTORS INCLUDE THE SIZE AND NATURE OF THE POPULATION, THE RISK OF MATERIAL MISSTATEMENT, THE IMPORTANCE OF THE
CONTROL, AVAILABLE RESOURCES, AND WHETHER THE CONTROL IS MANUAL OR AUTOMATED.

W/HY MIGHT AN AUDITOR CHOOSE TO INCREASE THE SAMPLE SIZE WHEN USING
STATISTICAL SAMPLING FOR CONTROL TESTING?

INCREASING THE SAMPLE SIZE IMPROVES THE PRECISION OF THE ASSESSMENT, REDUCES SAMPLING RISK, AND PROVIDES MORE
RELIABLE EVIDENCE REGARDING THE OPERATING EFFECTIVENESS OF THE CONTROL.

\WHAT ARE THE ADVANTAGES OF USING STATISTICAL SAMPLING METHODS IN
EVALUATING CONTROL OPERATING EFFECTIVENESS?

STATISTICAL SAMPLING PROVIDES QUANTIFIABLE MEASURES OF SAMPLING RISK, ALLOWS FOR OBJECTIVE EVALUATION, AND
HELPS DETERMINE APPROPRIATE SAMPLE SIZES TO ACHIEVE DESIRED CONFIDENCE LEVELS.

CAN JUDGMENTAL SAMPLING BE USED FOR TESTING CONTROLS, AND WHAT ARE ITS
LIMITATIONS?

YES,_JUDGMENTAL SAMPLING CAN BE USED, BUT IT RELIES HEAVILY ON THE AUDITOR’S JUDGMENT AND MAY INTRODUCE BIAS,
POTENTIALLY IMPACTING THE REPRESENTATIVENESS OF THE SAMPLE AND THE RELIABILITY OF CONCLUSIONS.

How DOES THE AUDITOR DETERMINE AN APPROPRIATE SAMPLE SIZE WHEN USING
ATTRIBUTE SAMPLING?

THE AUDITOR CONSIDERS FACTORS SUCH AS THE DESIRED CONFIDENCE LEVEL, TOLERABLE DEVIATION RATE, EXPECTED DEVIATION
RATE, AND THE POPULATION SIZE, OFTEN REFERENCING STATISTICAL TABLES OR FORMULAS.

\WHAT IS THE IMPACT OF A HIGH DEVIATION RATE IN THE SAMPLE ON THE ASSESSMENT
OF CONTROL EFFECTIVENESS?

A HIGH DEVIATION RATE SUGGESTS THAT THE CONTROL MAY NOT BE OPERATING EFFECTIVELY, WHICH COULD LEAD THE
AUDITOR TO CONCLUDE THAT THE CONTROL CANNOT BE RELIED UPON AND MAY NEED TO BE TESTED FURTHER OR ADJUSTED.

ADDITIONAL RESOURCES

\W/HEN CONSIDERING THE OPERATING EFFECTIVENESS OF A CoNTROL, W/HICH OF THE FOLLOWING SAMPLING APPROACHES
INTRODUCTION

IN THE REALM OF INTERNAL CONTROLS AND AUDIT PROCEDURES, DETERMINING THE OPERATING EFFECTIVENESS OF A CONTROL IS A



FUNDAMENTAL STEP IN ASSESSING THE RELIABILITY OF FINANCIAL REPORTING, COMPLIANCE, AND OPERATIONAL PROCESSES. A
CRUCIAL ASPECT OF THIS ASSESSMENT INVOLVES SELECTING AN APPROPRIATE SAMPLING APPROACH, WHICH ENSURES THAT THE
AUDITOR OR CONTROL TESTER GATHERS SUFFICIENT EVIDENCE TO FORM A CONCLUSION ABOUT WHETHER A CONTROL IS
FUNCTIONING AS INTENDED.

SAMPLING IS NOT MERELY A MATTER OF CHOOSING RANDOM ITEMS; IT REQUIRES STRATEGIC PLANNING BASED ON THE CONTROL'S
NATURE, THE RISK INVOLVED, AND THE SPECIFIC OBJECTIVES OF THE AUDIT OR REVIEW. THIS COMPREHENSIVE DISCUSSION
EXPLORES VARIOUS SAMPLING APPROACHES, THEIR THEORETICAL FOUNDATIONS, PRACTICAL APPLICATIONS, ADVANTAGES, AND
LIMITATIONS, ESPECIALLY IN THE CONTEXT OF EVALUATING CONTROL EFFECTIVENESS.

UNDERSTANDING OPERATING EFFECTIVENESS OF A CONTROL
BEFORE DIVING INTO SAMPLING TECHNIQUES, IT IS ESSENTIAL TO CLARIFY WHAT IS MEANT BY OPERATING EFFECTIVENESS:

- DerINITION: OPERATING EFFECTIVENESS REFERS TO THE DEGREE TO WHICH A CONTROL IS IMPLEMENTED AND FUNCTIONING AS
DESIGNED DURING A SPECIFIED PERIOD. |T INDICATES WHETHER THE CONTROL CONSISTENTLY PERFORMS ITS INTENDED FUNCTION TO
PREVENT, DETECT, OR CORRECT ERRORS OR FRAUD.

- ASSESSMENT GOAL: TO DETERMINE WHETHER THE CONTROL HAS BEEN OPERATED EFFECTIVELY, AUDITORS TYPICALLY TEST A
SAMPLE OF TRANSACTIONS OR CONTROL INSTANCES TO SEE IF THEY CONFORM TO THE CONTROL’S SPECIFICATIONS.

- IMPLICATION OF EFFECTIVENESS: |F A CONTROL IS OPERATING EFFECTIVELY, IT PROVIDES REASONABLE ASSURANCE THAT
ERRORS OR IRREGULARITIES ARE BEING MITIGATED, IF NOT, ADDITIONAL SUBSTANTIVE PROCEDURES MAY BE NECESSARY.

THE IMPORTANCE OF SAMPLING IN CONTROL TESTING

SAMPLING PLAYS A PIVOTAL ROLE BECAUSE TESTING EVERY TRANSACTION OR CONTROL INSTANCE IS OFTEN IMPRACTICAL OR
IMPOSSIBLE, ESPECIALLY IN HIGH-VOLUME ENVIRONMENTS. THEREFORE, SAMPLING ALLOWS AUDITORS TO DRAW REASONABLE
CONCLUSIONS ABOUT THE ENTIRE POPULATION BASED ON A SUBSET.

THE KEY QUESTIONS INCLUDE:

- WHICH SAMPLING APPROACH PROVIDES THE MOST ACCURATE ASSESSMENT?
- How DOES THE SAMPLING APPROACH INFLUENCE THE CONFIDENCE LEVEL AND THE SAMPLE SIZEP
- WHAT ARE THE TRADE-OFFS BETWEEN DIFFERENT SAMPLING METHODS?

UNDERSTANDING THESE ASPECTS GUIDES AUDITORS TOWARD SELECTING THE MOST APPROPRIATE APPROACH.

TYPES OF SAMPLING APPROACHES FOR EVALUATING OPERATING EFFECTIVENESS

V ARIOUS SAMPLING APPROACHES ARE AVAILABLE, EACH WITH SPECIFIC CHARACTERISTICS SUITED TO DIFFERENT
CIRCUMSTANCES. THE MAIN CATEGORIES INCLUDE:

- STATISTICAL SAMPLING

- Non-STATISTICAL (JUDGMENTAL) SAMPLING

- ATTRIBUTE SAMPLING

- VARIABLE SAMPLING (LESS COMMON IN CONTROL TESTING BUT RELEVANT IN SOME CONTEXTS)
- SEQUENTIAL SAMPLING

THIS DISCUSSION CONCENTRATES ON APPROACHES MOST RELEVANT TO CONTROL TESTING FOR OPERATING EFFECTIVENESS,
PRIMARILY ATTRIBUTE SAMPLING AND ITS SUBTYPES.



ATTRIBUTE SAMPLING: THE PRINCIPAL APPROACH

ATTRIBUTE SAMPLING IS THE MOST WIDELY USED METHOD FOR TESTING THE OPERATING EFFECTIVENESS OF CONTROLS. IT
INVOLVES SELECTING A SAMPLE OF TRANSACTIONS OR CONTROL INSTANCES TO DETERMINE WHETHER THEY CONFORM TO
EXPECTED ATTRIBUTES (E.G.I APPROVAL, ACCURACY, AUTHORIZATION).

DeFINITION AND PURPOSE

ATTRIBUTE SAMPLING ASSESSES WHETHER A CONTROL OPERATES AS INTENDED BY CHECKING FOR THE PRESENCE OR ABSENCE OF
SPECIFIC ATTRIBUTES THAT INDICATE CONTROL SUCCESS.

Key FEATURES

- FOCUSES ON THE PRESENCE OR ABSENCE OF CONTROL ATTRIBUTES.
- RESULTS ARE EXPRESSED IN TERMS OF CONFORMITY <COMPLIANCE) AND NON-CONFORMITY (FAILURES).
- UTILIZES A SAMPLING PLAN THAT SPECIFIES SAMPLE SIZE BASED ON DESIRED CONFIDENCE LEVELS AND TOLERABLE DEVIATIONS.

WHEN To USE ATTRIBUTE SAMPLING

- WHEN TESTING CONTROLS THAT ARE DESIGNED TO PREVENT OR DETECT ERRORS OR IRREGULARITIES.
- WHEN THE CONTROL OUTCOME IS BINARY —EITHER IT WORKS (CONFORMS) OR IT DOES NOT (FAILS).
- \WHEN THE AUDITOR AIMS TO ESTIMATE THE TRUE RATE OF CONTROL FAILURE IN THE POPULATION.

SAMPLING APPROACHES IN PRACTICE

STATISTICAL SAMPLING

- DEFINITION: USES PROBARBILISTIC METHODS TO SELECT SAMPLES AND EVALUATE RESULTS.

- ADVANTAGES: PROVIDES MEASURABLE SAMPLING RISK, OBJECTIVE BASIS FOR CONCLUSIONS, AND ALLOWS FOR STATISTICAL
INFERENCE.

- APPLICATION IN CONTROL TESTING: OFTEN EMPLOYS ATTRIBUTE SAMPLING WITH STATISTICAL TECHNIQUES SUCH AS
RANDOM SAMPLING, SYSTEMATIC SAMPLING, OR PROBABILITY PROPORTIONAL TO SIZE (PPS)

NoN-STATISTICAL (JUDGMENTAL) SAMPLING

- DEFINITION: BASED ON THE AUDITOR’S JUDGMENT TO SELECT SAMPLE ITEMS WITHOUT FORMAL STATISTICAL METHODS.
- ADVANTAGES: FLEXIBILITY, FASTER, AND EASIER TO IMPLEMENT WHEN POPULATION CHARACTERISTICS ARE WELL-
UNDERSTOOD.

- LIMITATIONS: LACKS QUANTIFIABLE SAMPLING RISK AND MAY INTRODUCE BIAS, CONCLUSIONS ARE MORE SUBJECTIVE.

SPECIFIC SAMPLING TECHNIQUES FOR CONTROL EFFECTIVENESS

1. RANDOM SAMPLING

- SELECTS ITEMS PURELY AT RANDOM.

- ENSURES EACH ITEM HAS AN EQUAL CHANCE OF INCLUSION.
- SUITABLE IN LARGE, HOMOGENEOUS POPULATIONS.

2. SYSTEMATIC SAMPLING
- SELECTS EVERY K-TH ITEM AFTER A RANDOM START.
- ENSURES AN EVENLY SPREAD SAMPLE.



- USEFUL IN SYSTEMATIC POPULATIONS.

3. MONETARY OR PROBABILITY-PROPORTIONAL-TO-SIizE (PPS) SAMPLING
- FOCUSES ON LARGER TRANSACTIONS OR CONTROL INSTANCES.
- MORE EFFICIENT WHEN LARGER ITEMS ARE MORE SIGNIFICANT.

4. JUDGMENTAL SAMPLING
- BASED ON AUDITOR’S EXPERIENCE AND UNDERSTANDING.
- USED WHEN SPECIFIC ITEMS ARE BELIEVED TO BE MORE RELEVANT OR RISKY.

FACTORS INFLUENCING SAMPLING APPROACH SELECTION
CHOOSING THE APPROPRIATE SAMPLING APPROACH DEPENDS ON SEVERAL FACTORS:

| FAcTor | CONSIDERATION |

A —— |

| POPULATION SizE | LARGER POPULATIONS OFTEN FAVOR STATISTICAL SAMPLING FOR EFFICIENCY.

| ConTROL FREQUENCY | HIGH-FREQUENCY CONTROLS MAY REQUIRE DIFFERENT SAMPLING STRATEGIES THAN INFREQUENT
CONTROLS. |

| Risk LEVEL | HIGHER INHERENT RISK MAY NECESSITATE MORE RIGOROUS, POSSIBLY STATISTICAL, SAMPLING. |

| MATERIALITY | MATERIAL CONTROLS WARRANT MORE PRECISE SAMPLING METHODS.

| AVAILABILITY OF DATA | DATA COMPLETENESS AND QUALITY INFLUENCE SAMPLING CHOICES.

| TiME AND RESOURCES | LIMITED RESOURCES MAY FAVOR JUDGMENTAL SAMPLING, WHEREAS CRITICAL CONTROLS JUSTIFY
STATISTICAL APPROACHES. |

DETERMINING SAMPLE Size FOR CONTROL TESTING

THE SAMPLE SIZE DIRECTLY IMPACTS THE RELIABILITY OF THE CONCLUSION ABOUT CONTROL EFFECTIVENESS. FACTORS
INFLUENCING SAMPLE SIZE INCLUDE:

- Desirep CoNFIDENCE LEVEL: USUALLY 959% OR HIGHER.

- ToLERABLE DEVIATION RATE: THE MAXIMUM FAILURE RATE ACCEPTABLE WITHOUT CONSIDERING THE CONTROL INEFFECTIVE.

- ExPeCTED FAILURE RATE: BASED ON PRIOR KNOWLEDGE OR PRELIMINARY TESTING.

- POPULATION SizE: LARGER POPULATIONS MAY REQUIRE LARGER SAMPLES, BUT STATISTICAL FORMULAS HELP OPTIMIZE SIZES.

SAMPLE SIZE FORMULAS FOR ATTRIBUTE SAMPLING CONSIDER THESE FACTORS AND AIM TO BALANCE EFFICIENCY W/ITH RISK
MITIGATION.

INTERPRETING SAMPLING RESULTS

ONCE THE SAMPLE IS TESTED, THE AUDITOR EVALUATES:

- NuMBer oF CONFORMANCES VS. NON-CONFORMANCES: HOW MANY CONTROL FAILURES WERE OBSERVED.
- ACCEPTABLE T OLERANCE: PREDEFINED THRESHOLD FOR NON-CONFORMITIES.

- STATISTICAL INFERENCE: USING THE SAMPLE RESULTS TO PROJECT THE POPULATION FAILURE RATE.

IF THE NUMBER OF NON-CONFORMITIES EXCEEDS THE TOLERABLE LIMIT, THE CONTROL IS DEEMED NOT OPERATING EFFECTIVELY,
AND FURTHER ACTION IS WARRANTED, SUCH AS INCREASED TESTING, SUBSTANTIVE PROCEDURES, OR CONTROL REDESIGN.

LIMITATIONS AND CHALLENGES OF SAMPLING APPROACHES



W/HILE SAMPLING PROVIDES EFFICIENCY, IT ALSO INTRODUCES CERTAIN LIMITATIONS:

- SAMPLING Risk: THE POSSIBILITY THAT THE SAMPLE DOES NOT ACCURATELY REFLECT THE POPULATION, LEADING TO
INCORRECT CONCLUSIONS.

- NON-STATISTICAL BIASES: JUDGMENTAL SAMPLING MAY BE BIASED.

- CosT AND TIME CONSTRAINTS: LARGER SAMPLES INCREASE COSTS.

- INHERENT V ARIABILITY: CONTROL PERFORMANCE MAY FLUCTUATE OVER TIME, COMPLICATING SAMPLING PLANS.

To MITIGATE THESE ISSUES, AUDITORS OFTEN COMBINE SAMPLING WITH OTHER PROCEDURES, SUCH AS WALK-THROUGHS,
CONTINUOUS MONITORING, OR CONTROL TESTING OVER MULTIPLE PERIODS.

BesT PRACTICES AND RECOMMENDATIONS

- Use STATISTICAL SAMPLING WHEN POSSIBLE: IT PROVIDES A QUANTIFIABLE MEASURE OF RISK AND SUPPORTS OBJECTIVE
CONCLUSIONS.

- DerINE CLEAR ATTRIBUTE CRITERIA: PRECISE DEFINITIONS OF WHAT CONSTITUTES A CONFORMING CONTROL HELP ENSURE
CONSISTENCY.

- DETERMINE APPROPRIATE SAMPLE SIzES: BASED ON RISK ASSESSMENT, MATERIALITY, AND POPULATION CHARACTERISTICS.

- DOCUMENT SAMPLING METHODOLOGY: CLEAR DOCUMENTATION ENHANCES THE CREDIBILITY OF THE ASSESSMENT.

- CoMBINE SAMPLING WITH OTHER PROCEDURES: TO STRENGTHEN OVERALL ASSURANCE, ESPECIALLY WHEN SAMPLING RESULTS
ARE BORDERLINE.

CoNCLUSION

IN SUMMARY, WHEN CONSIDERING THE OPERATING EFFECTIVENESS OF A CONTROL, THE SAMPLING APPROACH SIGNIFICANTLY
INFLUENCES THE RELIABILITY AND VALIDITY OF THE ASSESSMENT. ATTRIBUTE SAMPLING, ESPECIALLY WHEN IMPLEMENTED USING
STATISTICAL METHODS, IS GENERALLY REGARDED AS THE MOST ROBUST APPROACH BECAUSE IT PROVIDES MEASURABLE
CONFIDENCE LEVELS AND SUPPORTS OBJECTIVE DECISION-MAKING.

HO\X/EVER/ NON-STATISTICAL OR JUDGMENTAL SAMPLING REMAINS USEFUL IN SPECIFIC CONTEXTS, ESPECIALLY WHEN RESOURCES
ARE LIMITED, OR WHEN CONTROLS ARE INFREQUENT OR COMPLEX.

ULTIMATELY, THE CHOICE OF SAMPLING APPROACH SHOULD BE DRIVEN BY THE CONTROL'S CHARACTERISTICS, RISK
CONSIDERATIONS, AND THE AUDITOR’S PROFESSIONAL JUDGMENT, ALWAYS AIMING TO BALANCE EFFICIENCY WITH THE LEVEL OF
ASSURANCE REQUIRED. PROPER PLANNING, EXECUTION, AND INTERPRETATION OF SAMPLING RESULTS ARE ESSENTIAL TO
ACCURATELY ASSESS WHETHER CONTROLS ARE OPERATING EFFECTIVELY AND TO SUPPORT A WELL-FOUNDED CONCLUSION IN
THE OVERALL CONTROL ENVIRONMENT.

IN ESSENCE, UNDERSTANDING THE NUANCES OF VARIOUS SAMPLING METHODS EMPOWERS AUDITORS TO MAKE INFORMED
DECISIONS, ENHANCES THE QUALITY OF THEIR ASSESSMENTS, AND ENSURES THAT STAKEHOLDERS RECEIVE RELIABLE ASSURANCE
REGARDING THE EFFECTIVENESS OF INTERNAL CONTROLS.
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