Jaccard Coefficient Calculation for
Pathological Test Results

1. Introduction

Measuring similarities is a pivotal aspect in machine learning and data science, more so
with categorical datasets. One common approach of calculating similarity between two sets
is the Jaccard Coefficient which measures similarity as the ratio of intersection to union of
the attribute sets. In this report, we interpret the diagnostic test results of three patients,
Jack, Mary, and Jim, along with their clinical symptoms and test results, and calculate
Jaccard coefficient for some of the pairs.

2. Converted to Binary Values (Gender Excluded)
Name Fever Cough Test-1 Test-2 Test-3 Test-4

Jack 1 0 1 0 0 0
Mary 1 0 1 0 1 0
Jim 1 1 0 0 0 0

3. Jaccard Formula
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4. Pairwise Jaccard Coefficients

(a) Jack and Mary
Attribute
Fever
Cough
Test-1
Test-2
Test-3

Test-4
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(b) Jack and Jim
Attribute

Fever
Cough
Test-1
Test-2
Test-3

Test-4

e fu=1
° fio=1
o fu=1

Jack Mary Result
1 1 fu+=1
0 0 ignore
1 1 fut+=1
0 0 ignore
0 1 fau+=1
0 0 ignore
Jaccard Distance = 10 1 ~ 0.33
14+0+2 3
Jack Jim Result
1 1 fut+=1
0 1 fot+=1
1 0 fiot=1
0 0 ignore
0 0 ignore
0 0 ignore
Jaccard Distance = i+l = 2 ~ 0.67
1+1+1 3



(c) Jim and Mary

Attribute Jim Mary Result
Fever 1 1 fut=1
Cough 1 0 fuot+r=1
Test-1 0 1 fut+=1
Test-2 0 0 ignore
Test-3 0 1 fat=1
Test-4 0 0 ignore
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* fin=1 Jaccard Distance = 1—7—:—?—1 = i = 0.75
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5. Summary of Results

Pair Jaccard Coefficient
Jack & Mary 0.33
Jack & Jim 0.67
Jim & Mary 0.75

6. Interpretation and Implications

From the analysis:

- Jim and Mary exhibit the highest similarity (0.75), possibly indicating similar clinical

outcomes or exposure patterns.

- Jack and Mary are least similar (0.33), which may suggest different illness stages or

entirely different conditions.

- These coefficients can be used in clustering, anomaly detection, or recommendation

systems in healthcare analytics.




7. Ethical and Professional Considerations

As machine learning professionals working with health data:

- It is vital to maintain confidentiality and privacy under frameworks like GDPR and HIPAA.
- Similarity measures must not be used for diagnosis without clinical validation.

- Bias in data—such as ignoring gender or age—may lead to inaccurate recommendations.
It's important to assess if such features should be included or excluded in a given context.

8. Dataset Applicability and Challenges

- Categorical values like Y/N/P/A must be encoded for use in machine learning models.

- Missing or ambiguous data (e.g., 'A’ for Absent) introduces complexity in interpretation.
- Small datasets like this are useful for concept learning, but real-world scenarios require
large, diverse, and validated datasets for robust model training.

9. Conclusion

The Jaccard Coefficient is a powerful tool for analyzing a claim or a clinical test result in
medical data analysis. It aids in making data informed decisions within healthcare systems
but requires careful consideration. Ethical practices among machine learning experts, such
as considering dataset challenges and limitations, is critical with automated Al systems.



