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Introduction

Understanding unemployment rates is crucial for policymakers, economists, and social
scientists aiming to develop effective strategies for economic growth and social welfare.
Karachi, Pakistan’s largest city and economic hub, has long been a focal point for
discussions surrounding employment challenges. Recently, a sample survey was
conducted where 100 individuals were randomly selected to assess the unemployment
rate within the city. The survey revealed that 35 out of these 100 individuals were
unemployed. This data point raises important questions about the validity of the assumed
unemployment rate and whether it truly reflects the current employment scenario in
Karachi.

This article delves into the statistical analysis of this sample data, focusing on hypothesis
testing—specifically, examining the null hypothesis that the unemployment rate in Karachi
is 30%. We will explore the significance of this hypothesis, understand the methods used
to test it, and interpret the results to draw meaningful conclusions about unemployment in
Karachi.

Understanding the Null Hypothesis in Context

What Is the Null Hypothesis?

The null hypothesis (denoted as Ho) is a fundamental concept in statistical hypothesis
testing. It represents a statement of no effect or no difference, serving as the default
assumption that any observed variation is due to chance. In the context of unemployment
in Karachi, the null hypothesis posits that:

- Ho: The unemployment rate in Karachi is 30%.

This implies that, based on the population data, 30% of the city’s population is
unemployed.

Significance of the Null Hypothesis

Testing Ho provides a way to evaluate whether observed data (35 unemployed individuals
out of 100) provides sufficient evidence to challenge this assumption. If the data
significantly deviates from expectations under Ho, we might conclude that the
unemployment rate is different from 30%, either higher or lower.



Why Is The 30% Unemployment Rate Important?

The assumption of a 30% unemployment rate is critical because it influences policy
decisions, resource allocation, and economic planning. If the actual rate is higher than
30%, it signals a worsening employment situation that requires urgent intervention.
Conversely, if the rate is lower, it indicates relative stability or improvement. Therefore,
statistically testing this hypothesis helps policymakers understand whether current
conditions align with the assumed figures or if adjustments are necessary.

Statistical Framework for Testing the Hypothesis

Sample Data and Its Relevance

In the sample, 100 individuals were surveyed, and 35 were unemployed. This translates to
an observed unemployment proportion:

- Sample proportion (p): 35/100 = 0.35 or 35%.

The key question is whether this 35% significantly differs from the hypothesized 30%.

Formulating Hypotheses

- Null Hypothesis (Ho): p = 0.30 (30% unemployment)
- Alternative Hypothesis (H1): p # 0.30 (Unemployment rate is not 30%)

Depending on the context, the alternative could be one-sided (p > 0.30 or p < 0.30), but
here, a two-sided test is appropriate to determine if the rate is simply different.

Choosing the Significance Level

Typically, a significance level (a) of 0.05 is used, meaning there is a 5% risk of rejecting
the null hypothesis when it is actually true.

Conducting the Hypothesis Test

Step 1: Calculate the Test Statistic



Since the sample size is large (n=100), we can use the z-test for proportions:

\[
z = \frac{p - p 0} {\sqrt{\frac{p 0(1 -p 0)}{n}}}
\]

Where:

-p=0.35
- po = 0.30
-n =100

Calculating:

\[

z = \frac{0.35 - 0.30} {\sqrt{\frac{0.30 \times 0.70}{100}}} =

\frac{0.05} {\sqrt{\frac{0.21}{100}}} = \frac{0.05} {\sqrt{0.0021}} \approx
\frac{0.05}{0.0458} \approx 1.09

\]

Step 2: Determine the Critical Value

For a two-sided test at «a=0.05, the critical z-values are approximately +1.96.

Step 3: Make a Decision

Since the calculated z-value (1.09) is less than 1.96, it falls within the acceptance region.
Therefore, we fail to reject the null hypothesis.

Interpretation: There is not enough statistical evidence at the 5% significance level to
conclude that the unemployment rate in Karachi differs from 30%. The observed 35%
unemployment rate could be due to sampling variability.

Implications of the Findings

Understanding the Results

The statistical analysis indicates that the observed unemployment rate of 35% in the
sample does not significantly differ from the hypothesized 30%. This suggests that, based
on this sample, the unemployment rate in Karachi could indeed be around 30%, aligning
with the null hypothesis.



Limitations and Considerations

While the statistical test provides valuable insights, several factors warrant consideration:

- Sample Size and Representativeness: The sample size of 100 might be insufficient to
capture the full diversity of Karachi's population.

- Sampling Method: If the sample isn’t randomly selected, results might be biased.

- Temporal Variability: Unemployment rates can fluctuate over time, and a single snapshot
may not reflect long-term trends.

- Socioeconomic Factors: Other variables like age, education, and industry sectors
influence unemployment and should be considered.

Broader Context: Unemployment in Karachi

The Economic Landscape of Karachi

Karachi’s economy is vibrant, hosting various sectors including manufacturing, finance,
trade, and services. Despite this, unemployment remains a significant challenge due to
factors such as:

- Political instability

- Security concerns

- Infrastructure deficits
- Education gaps

The city’s unemployment rate has historically varied, with estimates often ranging
between 20% and 40%. Accurate data is crucial for targeted interventions.

Comparing with Previous Data

Previous surveys and reports have indicated:
- Fluctuating unemployment figures
- Disparities across districts within Karachi

- Impact of economic shocks like COVID-19

Understanding how the current sample’s findings fit into this broader context is vital for
policymakers.

Policy Implications and Recommendations



Using Data to Inform Policy

Given the statistical evidence, policymakers can consider the following actions:

1. Further Research: Conduct larger, more comprehensive surveys to confirm findings.
2. Targeted Employment Programs: Focus on sectors with high unemployment rates.
3. Skill Development Initiatives: Enhance workforce skills to match market demand.

4. Economic Diversification: Reduce reliance on vulnerable sectors.

5. Monitoring and Evaluation: Regularly update data to track trends.

Strategic Planning Based on Evidence

Accurate unemployment data enables:

- Better resource allocation
- Development of effective social safety nets
- Informed policymaking to reduce unemployment

Conclusion

The statistical examination of the sample data from Karachi, where 35 out of 100
individuals were unemployed, indicates that there is no significant evidence to reject the
null hypothesis that the unemployment rate is 30%. This suggests that the observed
unemployment rate aligns with the assumed figure within the limits of sampling
variability.

However, this analysis underscores the importance of continuous data collection, rigorous
statistical testing, and context-aware interpretation. Policymakers and stakeholders should
use such evidence to craft informed strategies that address unemployment effectively,
keeping in mind the dynamic socioeconomic landscape of Karachi.

In sum, while the sample provides valuable insights, comprehensive and ongoing efforts
are essential to accurately understand and tackle unemployment in Karachi.

Frequently Asked Questions

What is the null hypothesis in this scenario?

The null hypothesis is that 30% of people in Karachi are unemployed, meaning the true
unemployment rate is 0.30.



How do we interpret the sample result of 35
unemployed out of 100 people?

Since 35% of the sample are unemployed, which is higher than the hypothesized 30%, we
need to perform statistical tests to determine if this difference is significant.

What statistical test should be used to evaluate this
hypothesis?

A one-proportion z-test is appropriate to compare the sample proportion (35%) to the
hypothesized proportion (30%).

How do we determine if the result is statistically
significant?

By calculating the p-value from the z-test; if the p-value is less than the chosen
significance level (e.g., 0.05), the result is statistically significant.

What are the implications if the null hypothesis is
rejected?

Rejecting the null hypothesis suggests that the unemployment rate in Karachi may be
higher than 30%, based on the sample data.

Can the sample size of 100 affect the reliability of the
conclusion?

Yes, a larger sample size generally provides more reliable estimates and increases the
power of the test to detect true differences.

What assumptions are made when performing this
hypothesis test?

Assumptions include random sampling, a sufficiently large sample size for normal
approximation, and independence of observations.

Additional Resources

Understanding the Null Hypothesis That 30% of People Are Unemployed in Karachi: A
Detailed Analysis

In the realm of statistical inference, hypotheses testing forms the backbone of data-driven
decision-making. One of the most fundamental concepts is the null hypothesis, which
serves as the default assumption or baseline against which alternative hypotheses are
tested. This article delves deeply into a specific example: the null hypothesis that 30% of



the population in Karachi is unemployed, with a sample of 100 individuals, among whom
35 are unemployed. We will explore the reasoning behind formulating hypotheses,
statistical testing procedures, interpretation of results, and implications for policy and
further research.

Understanding the Null Hypothesis in Context

What Is a Null Hypothesis?

The null hypothesis (denoted as \( H 0)) is a statement of no effect, no difference, or
status quo. It is the assumption that observed data are consistent with a specific
parameter value. In the context of unemployment in Karachi:

- Null Hypothesis (\( H 0 )): The proportion of unemployed people in Karachi is 30%, i.e.,
\(p =0.30)).

The null hypothesis is generally tested against an alternative hypothesis (\( H 1 \) or \(
H A\)) which proposes a different value:

- Alternative Hypothesis: The proportion of unemployed people is not 30%, i.e., \( p \neq
0.30\).

This constitutes a two-sided test unless specified otherwise.

Why Test the Null Hypothesis?

Testing \( H 0\) provides a systematic way to determine whether the observed data (35
unemployed out of 100 sampled) provide sufficient evidence to reject the assumption that
unemployment stands at 30%. This informs policymakers, economists, and social scientists
about the status quo's plausibility.

Formulating the Hypotheses

Null and Alternative Hypotheses

- Null Hypothesis (\( H 0\)): \(p = 0.30)
- Alternative Hypothesis \( H A \)): \( p \neq 0.30)



The choice of a two-sided test reflects the intent to detect deviations in either direction:
higher or lower unemployment than 30%.

Significance Level (\( \alpha \))

Deciding on a significance level is crucial:

- Commonly used \( \alpha \): 0.05 (5%)
- This indicates a 5% risk of rejecting \( H 0 \) when it is actually true (Type I error).

Data Summary and Basic Calculations

Given data:

- Sample size (\(n\)) = 100

- Number of unemployed individuals (\( x\)) = 35

- Sample proportion (\( \hat{p} \)) = \(\frac{x}{n} = \frac{35}{100} = 0.35)

The observed unemployment rate (35%) exceeds the hypothesized 30%. The key question
is whether this difference is statistically significant.

Statistical Testing Procedures

Choosing the Appropriate Test

For testing a population proportion, especially with large samples (here \( n=100 \)), the z-
test for proportions is appropriate.

Test Statistic Calculation

The z-test statistic is calculated as:

\[
z = \frac{\hat{p} - p_0}{\sqrt{\frac{p O (1 -p_0)}{n}}}
\]

Where:



-\(\hat{p} = 0.35))
-\(p 0=0.30\)
-\(n =100\

Calculating denominator:

\[

\sqrt{\frac{0.30 \times 0.70} {100} } = \sqrt{\frac{0.21}{100}} = \sqrt{0.0021} \approx
0.0458

\]

Calculating numerator:
\[

0.35-0.30 = 0.05

\]

Therefore,
\[

z = \frac{0.05}{0.0458} \approx 1.091
\]

Determining the p-value

Using standard normal distribution tables or software:

-For\(z = 1.091), the two-tailed p-value is approximately 0.275 (since the probability of
observing a value as extreme as \( |z| \) in either tail).

Interpretation:
-\( p \approx 0.275 > \alpha = 0.05)

This indicates that the observed data are consistent with the null hypothesis; there is no
sufficient evidence to reject \( H 0 ).

Interpreting the Results



Conclusion of the Hypothesis Test

- Since the p-value exceeds the significance level, we fail to reject the null hypothesis.
- This suggests that, based on this sample, the unemployment rate in Karachi is not
statistically significantly different from the hypothesized 30%.

Implications

- The data do not provide strong evidence to claim that unemployment in Karachi is higher
or lower than 30%.
- The observed 35% unemployment rate could be due to sampling variability.

Deeper Analysis and Considerations

Confidence Intervals

Constructing a confidence interval (CI) around the sample proportion provides additional
insight.

Using a 95% CI:

\[
\hat{p} \pm Z_{\alpha/2} \times \sqrt{\frac{\hat{p}(1 - \hat{p})}{n}}
\]

Where \( Z {0.025} \approx 1.96 ).
Calculations:

\[

\sqrt{\frac{0.35 \times 0.65} {100} } = \sqrt{\frac{0.2275}{100}} = \sqrt{0.002275}
\approx 0.0477

\]

CI:

\[
0.35 \pm 1.96 \times 0.0477 \approx 0.35 \pm 0.0935

\]

Result:



\[
(0.2565, 0.4435)

\]
Interpretation:

- The true unemployment rate in Karachi, with 95% confidence, lies between
approximately 25.7% and 44.4%. Since 30% falls within this interval, it further supports
the conclusion that the population unemployment rate could plausibly be 30%.

Sample Size and Power of the Test

- With a sample of 100, the test has moderate power to detect differences around 5-10
percentage points.
- Larger samples could provide more definitive evidence.

Potential Biases and Limitations

- Sampling Bias: If the sample isn't representative (e.g., selection bias), the results may
not generalize.

- Measurement Error: Misclassification of employment status can distort the findings.

- Temporal Factors: Unemployment rates fluctuate over time; a snapshot may not reflect
long-term trends.

Policy and Practical Implications

Understanding the Unemployment Landscape

- The statistical analysis indicates no significant deviation from the 30% unemployment
rate in the sampled data, implying that policymakers may consider this figure as a
baseline.

- However, the wide confidence interval suggests caution—there's room for higher or
lower rates.

Implications for Economic Policy

- If unemployment is around 30%, targeted interventions (like employment programs, skill
development, economic stimulation) remain relevant.
- Continuous monitoring and larger samples can help refine estimates, leading to more



effective policy responses.

Need for Further Research

- Conducting repeated surveys over time to observe trends.
- Increasing sample sizes for better accuracy.
- Employing stratified sampling to understand regional or demographic variations.

Conclusion

The hypothesis testing process applied to the unemployment rate in Karachi demonstrates
the importance of rigorous statistical analysis in understanding social issues. In this case,
the data—35 unemployed individuals out of 100—do not provide sufficient evidence to
reject the null hypothesis that the unemployment rate is 30%. The results highlight the
inherent variability in sampling and the necessity for careful interpretation. Policymakers
and researchers should consider confidence intervals, sample design, and broader
socioeconomic factors before drawing definitive conclusions or implementing large-scale
interventions.

In essence, statistical hypothesis testing is a vital tool in social sciences, enabling
informed decisions grounded in data, yet it must be complemented by contextual
understanding and continuous data collection for comprehensive insights into complex
issues like unemployment.
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