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Understanding the distribution of weights in a dataset is crucial in many
fields such as manufacturing, quality control, logistics, and health
sciences. When the weights of items follow a normal distribution—a common
assumption in statistical analysis—it allows us to make meaningful inferences
about the proportion of items falling within specific weight ranges. The
statement that "10.03% of the items are under 35kg and 89.97% are under 70kg"
is a precise reflection of such an analysis, indicating how data points are
spread around the mean in a bell-shaped curve.

In this article, we will explore what it means for data to follow a normal
distribution, interpret the given percentages, and understand the
implications of these findings. We will also delve into the concepts of mean,
standard deviation, Z-scores, and how they relate to proportions within the
distribution. Whether you're a student, a data analyst, or a professional
working with weight data, this comprehensive guide will equip you with the
necessary insights.

Understanding Normal Distribution

What Is a Normal Distribution?

A normal distribution, often called a bell curve, is a probability
distribution that is symmetric about the mean. It describes how the values of
a variable are distributed. In a perfect normal distribution:

- The majority of data points are close to the mean.

- The probabilities for values further away from the mean taper off equally
in both directions.

- The distribution is characterized by two parameters: the mean (y) and the
standard deviation (o).

Mathematically, the probability density function (PDF) of a normal
distribution is expressed as:

\[ f(x) = \frac{1l}{o \sqrt{2n}} e~{ -\frac{(x - u)"2}{2072} } \I



This function gives the likelihood of a random variable falling within a
particular range.

Why Is Normal Distribution Important?

The normal distribution is fundamental in statistics because:

- Many natural and manufactured phenomena tend to follow it.

- It simplifies the calculation of probabilities.

- It underpins various statistical tests and confidence intervals.

Understanding how data behaves in a normal distribution allows for better
decision-making, quality assessments, and predictions.

Interpreting the Given Percentages

The statement indicates two key points:

- 10.03% of items weigh less than 35kg.
- 89.97% of items weigh less than 70kg.

These two data points suggest the weights are normally distributed with
specific proportions.

Implication of 10.03% Under 35kg

This percentage represents the probability that a randomly selected item
weighs less than 35kg. In terms of the standard normal distribution, this
corresponds to a specific Z-score, which measures how many standard
deviations the value 35kg is from the mean.

Implication of 89.97% Under 70kg

Similarly, this indicates that approximately 89.97% of items are lighter than
70kg. It provides another point on the distribution curve, which can help us
determine the mean and standard deviation.

Calculating the Distribution Parameters

To understand the distribution better, we need to find the mean (u) and
standard deviation (o) based on the given data.



Using Z-scores to Find the Mean and Standard
Deviation

The Z-score relates a specific value to the mean and standard deviation:
\[ Z = \frac{X - p}{o} \I
Given the percentages, we can find the corresponding Z-scores:

- For 10.03% under 35kg, the Z-score corresponds to the 10.03rd percentile.
- For 89.97% under 70kg, the Z-score corresponds to the 89.97th percentile.

Using standard normal distribution tables or a calculator:

- Z for 10.03%: approximately -1.27
- Z for 89.97%: approximately +1.27

Notice that these Z-scores are symmetric around zero, which aligns with the
symmetry of the normal distribution.

Determining Mean and Standard Deviation

Assuming the distribution is symmetric and the Z-scores are #1.27:

35\,kg \quad \text{at} \quad Z 1
70\, kg \quad \text{at} \quad Z 2

-1.27 \]

\[ X 1
\[ X 2 +1.27 \1]

Using these:

\ [
u = \frac{X 1 + X 2}{2}
\1

\frac{35 + 70}{2} = 52.5\,kg

\ [

o = \frac{X 2 - u}{Z 2}
\approx 13.78\,kg

\1

\frac{70 - 52.5}{1.27} \approx \frac{17.5}{1.27}

Similarly, check with the lower bound:

\[
X1=pu+ Z1\times 6 = 52.5 + (-1.27) \times 13.78 \approx 35\,Kkg
\1]

This confirms our parameters.



Understanding the Distribution with
Calculations

Having estimated the mean and standard deviation, we can now interpret the
distribution of item weights.

- Mean (p): approximately 52.5kg
- Standard deviation (o): approximately 13.78kg

This indicates that most items are centered around 52.5kg, with about 68%
falling within one standard deviation (about 38.72kg to 66.28kg), and
approximately 95% within two standard deviations.

Verifying the Percentages

- Items under 35kg:

\ [
Z = \frac{35 - 52.5}{13.78} \approx -1.27

\1]

The cumulative probability for Z = -1.27 is approximately 10.03%, matching
the given data.

- Items under 70kg:

\ [
Z = \frac{70 - 52.5}{13.78} \approx 1.27

\1
The cumulative probability for Z = 1.27 is approximately 89.97%.

This confirms the consistency of the distribution parameters.

Practical Implications of the Distribution

Understanding these proportions has several practical benefits:

- Quality Control: Ensuring that most items are within desired weight ranges.
- Inventory Management: Predicting the weight distribution helps in logistics
planning.

- Product Design: Adjusting manufacturing processes to target specific weight
ranges.

- Health and Safety: In health sciences, such distributions help in assessing
weight-related health risks.



Examples of Applications

e Manufacturing companies can determine the proportion of products falling
below a certain weight threshold to maintain quality standards.

e Logistics providers can optimize packaging based on typical weight
distributions.

e Healthcare professionals can analyze patient weight data to identify
outliers or health risks.

Summary and Key Takeaways

- The data follows a normal distribution characterized by a mean of
approximately 52.5kg and a standard deviation of about 13.78kg.

- About 10.03% of items weigh less than 35kg, and about 89.97% weigh less
than 70kg.

- These percentages correspond to Z-scores of approximately -1.27 and +1.27,
respectively.

- Understanding the distribution allows for better decision-making in quality
control, logistics, and health sciences.

- The symmetry and properties of the normal distribution make it a powerful
tool for analyzing weight data.

Conclusion

Analyzing weight data through the lens of a normal distribution provides
valuable insights into the characteristics and spread of the dataset. The
specific percentages—10.03% under 35kg and 89.97% under 70kg—highlight how
items are distributed around the mean, enabling professionals to make
informed decisions. Whether in manufacturing, logistics, or health sciences,
understanding these statistical principles ensures effective management and
analysis of data.

By grasping the concepts of mean, standard deviation, and Z-scores, you can
interpret similar data sets accurately and apply this knowledge to real-world
scenarios. As normal distribution remains a cornerstone of statistical
analysis, mastering its application is essential for anyone working with
quantitative data.



Frequently Asked Questions

What does it mean that 10.03% of items are under
35kg in a normal distribution?

It indicates that approximately 10.03% of the items have weights less than
35kg, corresponding to a specific point on the normal distribution curve,
likely near the lower tail.

How can we determine the mean and standard deviation
from the given percentages?

By identifying the z-scores corresponding to the cumulative probabilities
(10.03% and 89.97%) and using the formulas: mean = (X0 + X1)/2 and standard
deviation based on the z-scores and data points.

What is the significance of the 89.97% of items
being under 70kg in the context of the distribution?

It suggests that 70kg is a high percentile (approximately the 89.97th
percentile), indicating that most items are clustered below this weight in
the distribution.

Can we estimate the average weight of items using
this data?

Yes, by calculating the mean from the z-scores associated with the given
cumulative probabilities and known weights, assuming the distribution is
normal.

What are the practical applications of understanding
these percentages in a real-world scenario?

This understanding helps in quality control, inventory management, and
setting weight thresholds for products, ensuring they meet certain
specifications.

How do the provided percentages help in assessing
the spread or variability of item weights?

They give insights into the distribution's range and variability, allowing us
to estimate the standard deviation and understand how weights are dispersed
around the mean.



Additional Resources

Normal Distribution Analysis: Unveiling the Weight Distribution of Items
Under 70kg

Understanding the distribution of item weights within a dataset is
fundamental in quality control, manufacturing, logistics, and product design.
When the data follows a normal distribution, it reveals valuable insights
about the variability, consistency, and expected performance of the items in
question. In this article, we delve into a specific scenario: a dataset where
10.03% of the items weigh less than 35kg, and an impressive 89.97% are under
70kg. This particular distribution offers a rich context for analysis,
interpretation, and practical application. As an expert in statistical
analysis and quality management, I will guide you through the nuances of this
distribution, uncover what it reveals about the dataset, and explore its
implications for stakeholders.

Understanding the Context: The Significance of
Weight Distribution

Before diving into the specifics, it’'s essential to appreciate why analyzing
weight distributions matters. Whether in manufacturing, logistics, or retail,
knowing how items are spread across weight ranges helps:

- Optimize production processes: Ensuring consistent quality and minimizing
material waste.

- Improve supply chain efficiency: Predicting shipping costs and handling
requirements.

- Design better products: Adjusting specifications to meet customer
expectations and regulatory standards.

- Identify anomalies or defects: Detecting outliers that may indicate quality
issues.

In our scenario, the focus is on a dataset of items, presumably products or
packages, whose weights are distributed normally. The key figures—10.03%
under 35kg and 89.97% under 70kg—serve as anchor points for deeper analysis.

Decoding the Distribution: Key Data Points and
Their Meaning



The 10.03% of Items Under 35kg

This statistic indicates that roughly one-tenth of the items are lighter than
35kg. In a normal distribution, such a percentage corresponds to a specific
z-score (standardized value), which marks the position relative to the mean.

The 89.97% of Items Under 70kg

This suggests that nearly 90% of items are lighter than 70kg, leaving a small
proportion above this weight. The fact that the majority of items are under
70kg hints that 70kg might be close to the upper range of the bulk of the
data.

Breaking Down the Distribution: Statistical
Foundations

To understand this distribution comprehensively, it’s necessary to translate
these percentages into statistical parameters—mean (p) and standard deviation
(0)—which characterize the normal distribution.

Using the Empirical Rule and Z-Scores

The normal distribution is symmetric, and percentages under certain z-scores
are well-established:

| Percentage | Corresponding Z-Score | Interpretation |

R |- |- |
| 10.03% under 35kg | Approximately -1.28 | Since 10.03% of data lies below

35kg, the z-score associated with this percentile is roughly -1.28. |
| 89.97% under 70kg | Approximately +1.23 | Because 89.97% of data is below
70kg, the z-score here is about +1.23. |

Note: These z-scores are derived from standard normal distribution tables.

Estimating Mean and Standard Deviation

Given the z-scores and corresponding weight values:



\ [
\begin{cases}

x_ 1 = 35\, \text{kg} \quad \text{at} \quad z 1 = -1.28 \\
x 2 = 70\, \text{kg} \quad \text{at} \quad z 2 = +1.23
\end{cases}

\1

The formulas for mean (u4) and standard deviation (o):

\ [

\mu = \frac{z 1 \times \sigma + x 1 + z 2 \times \sigma + x 2}{2}

\1]

but more straightforwardly, since these points are symmetric in the standard
normal:

\ [

\text{At} \quad x 1 = \mu + z 1 \times \sigma \Rightarrow 35
\times \sigma

\1

\ [

\text{At} \quad x 2
\times \sigma

\1]

\mu + (-1.28)

\mu + z 2 \times \sigma \Rightarrow 70 = \mu + 1.23

Subtracting these two equations:

\ [

70 - 35 = ( \mu + 1.23 \times \sigma ) - ( \mu - 1.28 \times \sigma )
\Rightarrow 35 = (1.23 + 1.28) \times \sigma

\1

\ [

\Rightarrow 35 = 2.51 \times \sigma \Rightarrow \sigma \approx
\frac{35}{2.51} \approx 13.96\, \text{kg}

\1]

Now, substitute o back to find p:

\ [

35 = \mu - 1.28 \times 13.96 \Rightarrow \mu = 35 + 1.28 \times 13.96 \approx
35 + 17.87 \approx 52.87\, \text{kg}

\1

Resulting parameters:

- Mean (u): approximately 52.87 kg
- Standard deviation (o): approximately 13.96 kg



Implications of the Distribution Parameters

With a mean of roughly 52.87kg and a standard deviation of about 13.96kg, the
dataset exhibits the following characteristics:

- The weights are centered around 52.87kg.

- About 68% of items fall within one standard deviation (~39kg to ~67kg).
- The lower 10.03% are significantly lighter, under 35kg, well below the
mean.

- Most of the items (around 90%) are below 70kg, aligning with the upper
bound of the distribution.

This suggests a relatively tight grouping around the mean, with some items
being lighter or heavier, but within predictable bounds.

Visualizing the Distribution: How Items Spread
Across the Spectrum

A typical bell-shaped curve visualizes the data:

- Left tail: Items under 35kg (~10%) — representing lighter items, possibly
due to manufacturing variance or design specifications.

- Center: Majority around 53kg — the most common weight.

- Right tail: Items approaching or exceeding 70kg are rare, comprising about
10% above 70kg, with some possibly outliers.

Key takeaways:
- The distribution is fairly symmetric.
- The bulk of items are within a manageable weight range.

- The presence of lighter items could indicate potential quality issues or
design tolerances.

Practical Applications and Industry
Implications

Understanding this distribution offers actionable insights:



1. Quality Control and Consistency

- The close alignment of most items within one standard deviation indicates a
consistent manufacturing process.
- Variations beyond this may warrant investigation.

2. Packaging and Shipping Optimization

- Knowing that 90% of items are under 70kg helps determine suitable shipping
methods and handling procedures.
- Lighter items can be grouped or shipped differently to optimize logistics.

3. Product Design Adjustments

- If the goal is to reduce weight variability, process improvements can
target reducing the standard deviation.

- For products where weight is critical (e.g., load-bearing equipment),
tighter control can enhance safety and compliance.

4. Outlier Detection and Quality Assurance

- Items that significantly deviate from the mean could be flagged for
inspection.

- Outliers above 70kg or below 35kg might suggest defects or measurement
errors.

Conclusion: Leveraging Distribution Insights
for Strategic Decision-Making

The statistical analysis of the weight distribution reveals a nuanced
picture: a dataset centered around approximately 52.87kg with a manageable
spread, and most items comfortably under 70kg. The fact that only 10% of
items fall below 35kg or above 70kg underscores the relative consistency of
the manufacturing or selection process.

For industry professionals, these insights translate into tangible benefits:
- Enhanced quality assurance protocols: Focused on the tails of the

distribution.
- Optimized logistics planning: Based on expected weight ranges.



- Targeted process improvements: To tighten variability.

In essence, understanding the underlying normal distribution empowers
stakeholders to make data-driven decisions, improve product quality, and
streamline operations. As data analysis continues to evolve, such statistical
insights will remain indispensable in crafting efficient, reliable, and
customer-centric products and services.

In summary, the distribution characterized by 10.03% of items under 35kg and
89.97% under 70kg, modeled with an approximate mean of 52.87kg and a standard
deviation of 13.96kg, provides a comprehensive view of the dataset's
variability and central tendency. Recognizing these patterns is crucial for
strategic planning, quality assurance, and continuous improvement across
various industries.
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