Exercise 5.1: When A Survey Calls Residential
Telephone Numbers At Random, 80% Of Calls
Fail To Reach

Exercise 5.1: When A Survey Calls Residential Telephone Numbers At Random, 80% Of
Calls Fail To Reach is a compelling scenario that highlights the challenges faced in survey
sampling and data collection. This exercise aims to explore the implications of high call failure rates
on survey accuracy, understand the underlying probabilistic concepts, and discuss strategies to
mitigate these issues. In the context of statistical sampling, understanding the causes and effects of
non-response or failed contact is essential to designing effective surveys and ensuring reliable
results.

Understanding the Context of the Survey

The core of Exercise 5.1 revolves around a survey that randomly calls residential telephone
numbers, with a significant 80% of these calls failing to reach the intended respondents. This high
failure rate presents several questions:

- What does a failure to reach mean in this context?
- How does this impact the representativeness of the survey sample?

- What are the statistical implications of such a high non-contact rate?

Before addressing these questions, it is important to grasp the foundational concepts related to
survey sampling and response rates.

Fundamentals of Survey Sampling and Response Rates

What Is Response Rate?

The response rate is a critical metric in survey research, representing the proportion of contacted
individuals who participate or provide usable data. It is calculated as:

\[ \text{Response Rate} = \frac{\text{Number of completed interviews} } {\text{ Number of eligible
units contacted}} \times 100\% \]

In the scenario of Exercise 5.1, the 'eligible units contacted' are the residential telephone numbers
called, and the 'completed interviews' are the calls that successfully reach respondents and gather



data.

The Significance of Response Rates

High response rates are generally desirable because they:

- Enhance the representativeness of the sample.
- Reduce the potential for non-response bias.
- Increase the precision of estimates.

Conversely, low response rates, such as the 20% contact success rate indicated by an 80% failure
rate, can compromise the validity of the survey results.

Implications of an 80% Call Failure Rate

Impact on Sample Representativeness

When 80% of calls fail to reach respondents, the final sample may not accurately reflect the target
population. Several factors contribute to this:

- Non-response Bias: If the non-respondents differ systematically from respondents in key
characteristics, estimates derived from the survey may be biased.

- Coverage Bias: Certain groups may be less likely to have their numbers called or to answer calls,
skewing the sample.

- Reduced Effective Sample Size: Fewer completed interviews lead to larger sampling variability and
less precise estimates.

Statistical Power and Precision

The effective sample size diminishes with high non-contact rates. For example, if a researcher
attempts to contact 1,000 numbers, only about 200 may be reachable, assuming an 80% failure rate.
This reduced sample size affects:

- The confidence intervals around estimates.

- The ability to detect meaningful differences or trends.
- The overall reliability of the survey conclusions.

Operational and Cost Considerations



In addition to statistical issues, high call failure rates increase:
- The time needed to complete data collection.

- The costs associated with calling large numbers of households.
- The burden on survey staff and resources.

Probabilistic Models and Response Rate Analysis

Modeling Call Outcomes

Suppose each call has a probability \( p \) of reaching a respondent and \( 1 - p\) of failing. Given the
exercise scenario, \(p = 0.2 ).

The number of successful contacts out of \( n \) calls can be modeled as a binomial random variable:
\[ X \sim \text{Binomial}(n, p) \]
where:

-\( X\) is the number of successful contacts.
-\(n) is the total number of calls made.

Expected Number of Successful Contacts

The expected number of successful contacts is:
\[ E[X] = n \times p \]

For example, calling 1,000 numbers yields:

\[ E[X] = 1000 \times 0.2 = 200 \]

which aligns with the 20% success rate.

Variance and Confidence Intervals

The variance of \( X\) is:
\[ \text{Var}(X) = n \times p \times (1 - p) \]

Using the previous example:



\[ \text{Var}(X) = 1000 \times 0.2 \times 0.8 = 160 \]
The standard deviation:
\[ \sigma = \sqrt{160} \approx 12.65\]

This variability must be considered when estimating population parameters based on the survey.

Strategies to Mitigate High Call Failure Rates

Given the challenges posed by an 80% failure rate, survey organizations can adopt various strategies
to improve contact rates and data quality.

1. Improving Contact Methods

- Use of Multiple Contact Modes: Incorporate alternative communication channels like mobile
phones, emails, or online surveys.

- Timing of Calls: Schedule calls during peak hours when residents are more likely to answer.

- Follow-up Calls: Multiple attempts at different times and days can increase contact probability.

2. Enhancing Sampling Frame Quality

- Updated Contact Lists: Use the most recent and verified contact information.
- Sampling Frame Expansion: Incorporate additional sampling frames, such as cell-phone directories
or address-based sampling.

3. Incentivizing Participation

Offering incentives can motivate respondents to participate, thereby increasing response rates and
reducing non-response bias.

4. Adjusting for Non-Response Bias

Applying statistical weighting techniques can compensate for differential response rates among
demographic groups, improving estimate accuracy.



5. Employing Advanced Statistical Techniques

- Imputation Methods: Estimate responses for non-contacts based on observed data.
- Model-Based Adjustments: Use modeling approaches to correct for potential biases introduced by
high non-contact rates.

Conclusion

Exercise 5.1 emphasizes a common and significant challenge in survey research: high rates of call
failure or non-response. An 80% failure rate to reach residential telephone numbers at random
significantly impacts the data's representativeness, statistical power, and cost-efficiency.
Understanding the probabilistic nature of contact success, the implications for bias and variance,
and implementing strategies to improve contact and response rates are crucial for conducting
reliable surveys.

Effective survey design involves balancing technical, operational, and statistical considerations. By
adopting multi-modal contact methods, enhancing contact lists, and applying appropriate statistical
adjustments, researchers can mitigate the adverse effects of high call failure rates, leading to more
accurate and meaningful survey results. Ultimately, recognizing and addressing the challenges
highlighted in Exercise 5.1 is vital for successful survey research and data-driven decision-making.

Frequently Asked Questions

What is the main focus of Exercise 5.1 regarding survey calls?

It examines the scenario where 80% of randomly called residential telephone numbers are not
reached, analyzing the implications for survey sampling and response rates.

Why is it important to understand the failure rate in survey
calls?

Understanding the failure rate helps researchers evaluate the effectiveness of their sampling
methods and adjust strategies to improve response rates and data quality.

How does an 80% failure rate impact the representativeness of
survey results?

A high failure rate can lead to nonresponse bias, potentially skewing results if the unreachable
population differs systematically from those reached.



What strategies can be employed to mitigate the effects of
high call failure rates in surveys?

Strategies include increasing the sample size, using multiple contact methods, scheduling calls at
different times, and employing follow-up contacts to improve reachability.

What statistical considerations are important when analyzing
survey data with high nonresponse rates?

Researchers should account for nonresponse bias, use weighting adjustments, and possibly apply
imputation techniques to ensure data validity and representativeness.

How does random sampling of telephone numbers affect the
validity of survey findings in this context?

Random sampling aims to produce a representative sample, but high nonresponse rates can threaten
validity unless proper adjustments and weighting are applied.

What are some ethical considerations when conducting
surveys with high nonresponse, like in Exercise 5.1?

Ethical considerations include respecting privacy, avoiding intrusive contact methods, and ensuring
transparency about data use while minimizing respondent burden.

Additional Resources

Exercise 5.1: When A Survey Calls Residential Telephone Numbers At Random, 80% Of Calls Fail To
Reach

Understanding the challenges faced in survey research, especially those involving random digit
dialing (RDD), is crucial for designing effective data collection strategies. In this context, the
exercise examining the scenario where 80% of calls to residential telephone numbers fail to reach
respondents offers valuable insights into the complications of survey sampling and the implications
for data quality and representativeness.

Introduction to the Problem

Survey researchers often rely on telephone surveys to gather data efficiently from a broad cross-
section of the population. Random digit dialing is a common sampling method used to generate a
representative sample of residential numbers. However, a significant issue arises when a large
proportion of these calls fail to connect with the intended respondents. In Exercise 5.1, the key
statistic is that 80% of calls fail to reach the targeted households.



This high failure rate raises questions about the efficiency and effectiveness of RDD methods under
such conditions, as well as the potential biases introduced into survey results. It also prompts a
discussion of the underlying causes of call failures, the statistical implications of low contact rates,
and strategies to mitigate these challenges.

Understanding the Context and Significance

Why Does a High Call Failure Rate Matter?

A failure to reach 80% of calls impacts survey research in several ways:

- Reduced Response Rate: Fewer completed interviews lead to lower response rates, which can
threaten the validity of the survey.

- Increased Costs: More calls are needed to achieve the desired sample size, raising operational
costs.

- Potential Biases: The subset of respondents who are reachable may differ systematically from those
who are not, leading to nonresponse bias.

- Question of Representativeness: The goal is to accurately reflect the population; high non-contact
rates challenge this goal.

Common Causes of Call Failures

Understanding why 80% of calls fail can help in devising strategies to improve contact rates:

- Do-Not-Call Lists: Many households are registered to avoid telemarketing calls.

- Caller ID and Blocked Numbers: Call recipients may ignore calls from unknown or suspicious
numbers.

- Time of Day: Calls made at inconvenient times are more likely to go unanswered.

- Telephone Number Disconnections: Outdated or disconnected numbers account for some failures.
- Private or Unlisted Numbers: Some households have unlisted numbers, making them less likely to
be reached.

- Technological Changes: The rise of mobile phones and call screening apps complicate contact
efforts.

Statistical Implications of a High Failure Rate



Impact on Sampling and Data Collection

A high non-contact rate affects both the sampling process and the quality of data collected:

- Sample Size Reduction: To achieve a certain number of interviews, researchers must call many
more numbers.

- Increased Variance: The effective sample size diminishes, increasing the variance of estimates.

- Potential for Nonresponse Bias: If unreachable households differ systematically from reachable
ones, survey estimates may be biased.

Adjusting for Non-Contacts

Statisticians often use weighting adjustments to compensate for nonresponse and non-contacts:

- Design Weights: Adjustments made to compensate for unequal probabilities of selection.

- Response Propensity Modeling: Estimating the likelihood of response based on observable
characteristics to mitigate bias.

- Follow-up Strategies: Repeated calls or different contact attempts at various times to reduce non-
contact rates.

Strategies to Mitigate High Call Failures

Given the challenges posed by high call failure rates, researchers have developed several tactics:

Optimizing Call Timing and Frequency

- Making calls during evenings and weekends when households are more likely to answer.
- Increasing the number of call attempts per number to improve contact probability.

Using Alternative Contact Methods

- Supplementing telephone surveys with online or face-to-face interviews.
- Employing mixed-mode approaches to reach diverse population segments.

Employing Advanced Sampling Techniques

- Incorporating demographic information to stratify sampling and improve efficiency.
- Using predictive models to identify households more likely to be reachable and willing to



participate.

Technological Solutions

- Utilizing call-back systems or automated dialers to maximize outreach.
- Adapting to caller ID and spam filtering to make calls appear more legitimate.

Features and Pros/Cons of Random Digit Dialing in
This Context

Features:

- Coverage: RDD can generate a sample that is theoretically representative of the population.
- Flexibility: Can be used for both landline and mobile phone sampling with appropriate
modifications.

- Cost-Effective: Less expensive than face-to-face surveys in many cases.

Pros:

- Randomization ensures each household has an equal chance of selection.

- Automated calling systems streamline the process.

- Broad Reach: Capable of reaching households that are difficult to locate via address-based
sampling.

Cons:

- High Non-Contact Rates: As seen in Exercise 5.1, the majority of calls may go unanswered.
- Nonresponse Bias: Those who answer may differ systematically from those who do not.

- Legal and Ethical Constraints: Do-Not-Call lists limit the available sample.

- Technological Barriers: Mobile phones and screening apps reduce contactability.

Conclusion and Future Directions

The scenario explored in Exercise 5.1 underscores a fundamental challenge in survey research:
achieving high contact rates in an era of technological change and privacy concerns. While random
digit dialing remains a valuable tool for generating representative samples, its effectiveness is
increasingly compromised by high non-contact rates, exemplified by the 80% failure rate discussed.

To address this, researchers must adopt multifaceted strategies, including optimizing call timing,
employing mixed-mode data collection, leveraging advanced sampling and weighting techniques,



and utilizing technological innovations. Moreover, transparency about non-contact rates and
potential biases is essential for accurate interpretation of survey results.

Looking forward, the evolution of communication technologies and privacy regulations will continue
to shape survey methodologies. Adaptive approaches that combine traditional random digit dialing
with emerging data collection methods will be vital for maintaining the reliability and validity of
survey research in the future.

In summary, Exercise 5.1 highlights the critical importance of understanding and addressing call
failure rates in survey sampling. Recognizing the causes, implications, and mitigation strategies
enables researchers to design more efficient and representative surveys, ultimately leading to more
accurate insights into the populations they study.
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