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Understanding the fundamental characteristics of a dataset is essential for effective data
analysis, decision-making, and statistical inference. In this comprehensive article, we
delve into the detailed summary statistics of Data Set 2, which comprises the following 13
numerical values: 23, 47, 16, 26, 20, 37, 31, 17, 29, 19, 38, 39, 41. Our goal is to present a
thorough examination of this dataset, covering measures of central tendency, variability,
position, and distribution shape. This analysis will provide insights into the dataset’s
structure, range, and overall distribution pattern.

---

Understanding the Importance of Summary
Statistics

Summary statistics serve as a foundational step in data analysis. They condense large
amounts of data into understandable metrics, highlighting key aspects such as the average
value, spread, and distribution. These statistics facilitate comparisons, identify outliers,
and guide further analysis or modeling.

For this dataset, calculating the following statistics will give us a detailed picture:

- Measures of Central Tendency:
- Mean
- Median
- Mode (if applicable)
- Measures of Variability:
- Range
- Variance
- Standard Deviation
- Interquartile Range (IQR)
- Measures of Position:
- Quartiles
- Minimum and Maximum
- Shape of Distribution:
- Skewness
- Kurtosis

---



Dataset Overview and Basic Descriptive Analysis

The dataset contains 13 data points:

Data Set: 23, 47, 16, 26, 20, 37, 31, 17, 29, 19, 38, 39, 41

Before calculating the statistics, it’s helpful to organize the data:

| Data Point | Sorted Data |
|--------------|--------------|
| 23 | 16 |
| 47 | 17 |
| 16 | 19 |
| 26 | 20 |
| 20 | 23 |
| 37 | 26 |
| 31 | 29 |
| 17 | 31 |
| 29 | 37 |
| 19 | 38 |
| 38 | 39 |
| 39 | 41 |
| 41 | |

Sorted data: 16, 17, 19, 20, 23, 26, 29, 31, 37, 38, 39, 41, 47

---

Calculating Fundamental Summary Statistics

1. Count (n)
The total number of data points:
- n = 13

2. Sum of Data Points
Sum:
16 + 17 + 19 + 20 + 23 + 26 + 29 + 31 + 37 + 38 + 39 + 41 + 47 = 392

3. Mean (Average)
\[
\text{Mean} = \frac{\text{Sum of Data}}{n} = \frac{392}{13} \approx 30.15
\]



The average value of this dataset is approximately 30.15.

4. Median
The median is the middle value when data is ordered:
- Since n = 13 (odd), the median is the 7th value:
- Sorted data: 16, 17, 19, 20, 23, 26, 29, 31, 37, 38, 39, 41, 47
- Median = 29

5. Mode
- Each value appears only once; hence, there is no mode in this dataset (it’s multimodal or
no mode).

Measures of Variability

6. Range
Range = Maximum - Minimum = 47 - 16 = 31

This indicates the data spans 31 units from the smallest to the largest value.

7. Variance and Standard Deviation
Calculations:
- First, find the squared deviations from the mean for each data point.
- Squared deviations:
- (16 - 30.15)² ≈ 205.82
- (17 - 30.15)² ≈ 171.42
- (19 - 30.15)² ≈ 125.42
- (20 - 30.15)² ≈ 102.02
- (23 - 30.15)² ≈ 50.02
- (26 - 30.15)² ≈ 17.22
- (29 - 30.15)² ≈ 1.32
- (31 - 30.15)² ≈ 0.72
- (37 - 30.15)² ≈ 46.92
- (38 - 30.15)² ≈ 61.52
- (39 - 30.15)² ≈ 78.02
- (41 - 30.15)² ≈ 117.42
- (47 - 30.15)² ≈ 282.42

- Sum of squared deviations:
≈ 205.82 + 171.42 + 125.42 + 102.02 + 50.02 + 17.22 + 1.32 + 0.72 + 46.92 + 61.52 +
78.02 + 117.42 + 282.42 ≈ 1259.76



- Variance (sample variance, dividing by n-1 = 12):
\[
\text{Variance} = \frac{1259.76}{12} \approx 104.98
\]

- Standard deviation:
\[
\sigma = \sqrt{104.98} \approx 10.25
\]

This indicates a moderate spread around the mean (approximately 10.25 units).

8. Interquartile Range (IQR)
- Quartiles:
- Q1 (25th percentile): median of the lower half (first 6 points): 16, 17, 19, 20, 23, 26
- Median of these: (19 + 20)/2 = 19.5
- Q3 (75th percentile): median of the upper half (last 6 points): 29, 31, 37, 38, 39, 41, 47
- Median of these: (37 + 38)/2 = 37.5
- IQR = Q3 - Q1 = 37.5 - 19.5 = 18

The interquartile range indicates the middle 50% of data spans 18 units.

---

Additional Distribution Measures

9. Skewness and Kurtosis
While detailed calculation involves advanced formulas, preliminary observations suggest:

- Skewness: Slight right skew, as the maximum value (47) is farther from the median than
the minimum.
- Kurtosis: The dataset appears relatively symmetric, with no extreme outliers beyond the
maximum value.

---

Visualizing the Dataset

To better understand the distribution, visualization tools such as histograms, box plots,
and scatter plots are valuable.

- Histogram: Would show the frequency distribution across value ranges.
- Box Plot: Highlights median, quartiles, and potential outliers.



- Scatter Plot: Useful when considering this data against other variables.

---

Interpreting the Summary Statistics

The calculated statistics provide a comprehensive picture:

- The mean (30.15) suggests the dataset centers around this value.
- The median (29) confirms the data is fairly symmetric, although slight skewness might
exist.
- The range (31) indicates a considerable spread.
- The standard deviation (~10.25) illustrates variability.
- The IQR (18) shows the middle half of data is tightly clustered, with some data points
spread out toward the extremes.
- The absence of mode points to a uniform distribution of values with no repeating data
points.

---

Implications and Applications of the Dataset
Analysis

Understanding these statistics is crucial in various contexts:

- Business Analytics: Analyzing sales figures, customer ratings, or performance metrics.
- Scientific Research: Interpreting experimental data or survey responses.
- Education: Assessing test scores or assessment results.
- Healthcare: Monitoring vital signs or lab results.

In this case, the dataset might represent measurements, scores, or other quantitative data
points. Recognizing the central tendency and variability helps in making informed
decisions, identifying outliers, or planning further statistical modeling.

---

Conclusion: Summarizing the Dataset Insights

The detailed statistical analysis of Data Set



Frequently Asked Questions

What is the mean of Data Set 2: 23, 47, 16, 26, 20, 37,
31, 17, 29, 19, 38, 39, 41?
The mean is calculated by summing all the values and dividing by the number of data
points. Sum = 23 + 47 + 16 + 26 + 20 + 37 + 31 + 17 + 29 + 19 + 38 + 39 + 41 = 382.
Number of data points = 13. Therefore, Mean = 382 / 13 ≈ 29.38.

What is the median of the data set: 23, 47, 16, 26, 20,
37, 31, 17, 29, 19, 38, 39, 41?
First, arrange the data in ascending order: 16, 17, 19, 20, 23, 26, 29, 31, 37, 38, 39, 41,
47. With 13 data points, the median is the 7th value, which is 29.

What is the range of Data Set 2: 23, 47, 16, 26, 20, 37,
31, 17, 29, 19, 38, 39, 41?
The range is the difference between the maximum and minimum values. Maximum = 47,
Minimum = 16. So, Range = 47 - 16 = 31.

What are the quartiles for Data Set 2: 23, 47, 16, 26, 20,
37, 31, 17, 29, 19, 38, 39, 41?
After sorting: 16, 17, 19, 20, 23, 26, 29, 31, 37, 38, 39, 41, 47. The median (Q2) is 29. Q1
(lower quartile) is the median of the first half: (16, 17, 19, 20, 23, 26) -> median is (19 +
20)/2 = 19.5. Q3 (upper quartile) is median of the second half: (31, 37, 38, 39, 41, 47) ->
median is (38 + 39)/2 = 38.5.

Additional Resources
Data Set 2: 23, 47, 16, 26, 20, 37, 31, 17, 29, 19, 38, 39, 41 Provide The Summary
Statistics For Data offers a compelling opportunity to explore the fundamental aspects of
data analysis. This dataset, comprising 13 distinct numerical values, serves as a practical
example for understanding how summary statistics can reveal essential insights about a
dataset's distribution, central tendency, spread, and overall characteristics. In this review,
we delve into various aspects of this dataset, including measures of central tendency,
dispersion, shape, and potential applications, providing a comprehensive overview suitable
for students, data analysts, and enthusiasts alike.

---



Introduction to the Dataset

The dataset under consideration contains the following values:

23, 47, 16, 26, 20, 37, 31, 17, 29, 19, 38, 39, 41

These values are all positive integers and seem to be randomly distributed across a range
from 16 to 47. With a total of 13 data points, this dataset is sufficiently small for manual
calculations but also representative enough to illustrate the importance of summary
statistics in understanding data.

---

Understanding Summary Statistics

Summary statistics provide a snapshot of the dataset's key features. They help describe
the distribution, central tendency, variability, and shape without requiring detailed
analysis of each data point. They are essential tools in data analysis, facilitating quick
insights and guiding further investigation.

---

Calculating Basic Measures of Central Tendency

Mean (Average)

The mean is calculated as the sum of all data points divided by the number of points:

Sum of data points = 23 + 47 + 16 + 26 + 20 + 37 + 31 + 17 + 29 + 19 + 38 + 39 + 41
= 382

Number of data points = 13

Mean = 382 / 13 ≈ 29.38

Pros:

- Provides an overall sense of the dataset's central value.
- Easy to compute and interpret.

Cons:

- Sensitive to outliers (e.g., 47 and 16 slightly skew the mean).



Median

The median is the middle value when data points are ordered from smallest to largest.

Ordered data: 16, 17, 19, 20, 23, 26, 29, 31, 37, 38, 39, 41, 47

Position of median: Since there are 13 data points, the median is at position `(13 + 1)/2 =
7th` value.

Median = 29

Pros:

- Not affected by outliers.
- Represents the middle point of the dataset.

Cons:

- Does not consider the magnitude of data points beyond the middle.

Mode

The mode is the most frequently occurring value. In this dataset, all values are unique;
thus, there is no mode.

Implication: The dataset is relatively uniform in terms of frequency distribution, with no
repeated values.

---

Measures of Variability

Range

Range = Max value - Min value = 47 - 16 = 31

Pros:

- Gives a quick estimate of the spread.

Cons:

- Can be misleading if outliers are present.



Variance and Standard Deviation

Variance measures the average squared deviation from the mean.

Calculations:

- Deviations from the mean (≈29.38):

23 - 29.38 ≈ -6.38

47 - 29.38 ≈ 17.62

16 - 29.38 ≈ -13.38

26 - 29.38 ≈ -3.38

20 - 29.38 ≈ -9.38

37 - 29.38 ≈ 7.62

31 - 29.38 ≈ 1.62

17 - 29.38 ≈ -12.38

29 - 29.38 ≈ -0.38

19 - 29.38 ≈ -10.38

38 - 29.38 ≈ 8.62

39 - 29.38 ≈ 9.62

41 - 29.38 ≈ 11.62

- Square deviations:

40.70, 310.58, 179.00, 11.44, 87.70, 58.02, 2.62, 153.20, 0.14, 107.70, 74.33, 92.51,
135.09

- Sum of squared deviations ≈ 1,413.29

- Variance = Sum / (n - 1) = 1,413.29 / 12 ≈ 117.77

- Standard deviation = √117.77 ≈ 10.86

Pros:

- Incorporates all data points, giving a comprehensive measure of spread.

Cons:



- Sensitive to outliers; large deviations inflate the measure.

---

Shape of the Data Distribution

Skewness

Given the data, the distribution appears roughly symmetric with a slight skewness due to
the higher maximum value (47) and the lower minimum (16). The mean (≈29.38) is slightly
higher than the median (29), indicating a possible right-skewed distribution, but the
difference is minimal.

Kurtosis

The dataset does not show heavy tails or outliers significantly affecting the kurtosis. The
spread appears moderate, with no extreme peaks or flatness.

---

Visual Representation of the Data

While this review focuses on statistical measures, visualizations can enhance
understanding:

- Histogram: Shows frequency distribution but is limited here due to unique values.

- Boxplot: Highlights median, quartiles, and outliers; the range and median are evident.

- Scatter plots: Less relevant given a single dataset but useful in bivariate analysis.

---

Additional Insights and Applications

Understanding the summary statistics of this dataset can inform various practical
applications:

- Quality Control: If these numbers represent measurements, the spread and central
tendency can inform process stability.



- Educational Context: Demonstrates fundamental statistical calculations for learners.

- Data Cleaning: Identifies potential outliers (e.g., 47) that may warrant further
investigation.

The dataset's characteristics suggest a moderate spread with no dominant mode, implying
a relatively uniform distribution with some variability.

---

Pros and Cons of the Analysis Approach

- Pros:

- Provides a comprehensive overview of data features.

- Simple calculations accessible to most analysts.

- Facilitates understanding of distribution and variability.

- Cons:

- Small sample size may limit the generalizability of insights.

- Sensitive to outliers, which can skew certain measures.

- Does not capture complex distribution shapes or relationships beyond univariate
analysis.

---

Conclusion

The analysis of Data Set 2: 23, 47, 16, 26, 20, 37, 31, 17, 29, 19, 38, 39, 41 through
summary statistics reveals a dataset with a mean of approximately 29.38, a median of 29,
and a mode of none, highlighting its relatively uniform distribution. The spread, as
indicated by the range (~31) and standard deviation (~10.86), suggests moderate
variability. The data's shape appears nearly symmetric, with slight right skewness, and no
significant outliers dominate the distribution. These insights can serve as a foundation for
further inferential analysis, visualization, or decision-making processes.

By understanding and interpreting these statistical measures, analysts can better grasp
the underlying characteristics of data, facilitate comparisons across datasets, and identify
areas requiring deeper analysis. While the dataset is small, the principles illustrated here
are scalable and essential for effective data analysis in various contexts, from academic
research to industrial applications.



---

In summary, the comprehensive review of this dataset underscores the importance of
summary statistics in data analysis. They serve as vital tools for quick insights, guiding
decisions, and forming hypotheses. As data complexity grows, combining these basic
measures with advanced techniques like inferential statistics and visualization becomes
increasingly vital for extracting meaningful information from data.
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