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	📋 Executive Summary
This project uses SQL to analyze a simulated banking environment covering customer loans, collateral, branch exposure, and daily transactions. The goal is to identify portfolio risk, under-collateralized loans, default concentration, and suspicious transaction activity. Findings show that loan exposure is concentrated among a few customers, some loans are inadequately secured, default exposure is clustered in selected branches, and several transactions should be flagged for further review.




BUSINESS CONTEXT & OBJECTIVES


	⚠️ Risks Without SQL Monitoring
1. High customer exposure
1. Under-collateralized loans
1. High-risk branches
1. Suspicious transactions
1. Customers requiring review
	✅ Project Objectives
1. Monitor customer loan exposure
1. Identify under-collateralized loans
1. Map branch-level risk concentration
1. Flag suspicious transaction activity
1. Enable data-driven risk decisions



DATABASE STRUCTURE


The system is built on five relational tables representing a simplified banking environment. SQL joins across these tables enable comprehensive credit exposure, collateral coverage, branch risk, and transaction monitoring analysis.
	Table
	Description

	customers
	Customer profile information and risk scores

	branches
	Branch and regional information

	loans
	Loan facilities issued to customers

	collateral
	Assets securing individual loans

	transactions
	Daily customer transaction activity



	🗄️ Schema Design Note
The database was designed as a relational model where customers link to loans and transactions, loans link to collateral and branches, and SQL joins are used to answer all key business questions. This structure mirrors real-world core banking system architecture.




SQL ANALYSIS


	6.1
	Customer Loan Exposure
Business Question: Which customers have the highest loan exposure?



Query Logic
Joins customers and loans tables, groups by customer, calculates total loan exposure, and ranks from highest to lowest.
SQL Query
	SELECT
    c.customer_id,
    c.customer_name,
    SUM(l.loan_amount) AS total_loan_exposure
FROM customers c
JOIN loans l ON c.customer_id = l.customer_id
GROUP BY c.customer_id, c.customer_name
ORDER BY total_loan_exposure DESC;



Key Findings
	📊  James Mutiso, Felix Kiptoo, and Linda Chebet recorded the highest loan exposure in the portfolio. These three borrowers represent the greatest concentration risk in the loan book.



	💡  Business Interpretation
Credit concentration among a small number of borrowers is a key portfolio risk indicator. If these customers experience financial distress, the bank's non-performing loan ratio could increase significantly. Exposure limits and enhanced monitoring are recommended for these accounts.



	6.2
	Under-Collateralized Loans
Business Question: Which loans are under-collateralized?



Query Logic
Joins loans, customers, and collateral tables; calculates the collateral coverage ratio; and filters for loans where collateral value falls below the loan amount.
SQL Query
	SELECT
    l.loan_id,
    c.customer_name,
    l.loan_type,
    l.loan_amount,
    col.collateral_value,
    ROUND(col.collateral_value / l.loan_amount, 2) AS collateral_coverage_ratio
FROM loans l
JOIN customers c   ON l.customer_id = c.customer_id
JOIN collateral col ON l.loan_id = col.loan_id
WHERE col.collateral_value < l.loan_amount
ORDER BY collateral_coverage_ratio ASC;



Key Findings
	⚠️  Several loans were identified as under-collateralized, particularly unsecured personal loans and selected SME facilities. Loans with the lowest coverage ratios should be prioritized for immediate review.



	⚠️  Risk Alert
Under-collateralised loans present elevated recovery risk in the event of borrower default. Facilities with coverage ratios below 1.0 are particularly vulnerable. A collateral top-up requirement or increased provisioning may be appropriate for the most exposed facilities.



	6.3
	Branch Default Exposure
Business Question: Which branches carry the highest default exposure?



SQL Query
	SELECT
    b.branch_name,
    SUM(l.loan_amount) AS default_exposure
FROM branches b
JOIN loans l ON b.branch_id = l.branch_id
WHERE l.loan_status = 'Default'
GROUP BY b.branch_name
ORDER BY default_exposure DESC;



Key Findings
	Branch
	Relative Default Exposure

	Kitale
	Highest default exposure 🔴

	Mombasa
	High default exposure 🟠

	Nakuru
	Elevated default exposure 🟡



	💡  Business Interpretation
Kitale, Mombasa, and Nakuru branches recorded the highest default exposure, indicating geographic concentration of non-performing loans. These branches may require strengthened credit underwriting standards, enhanced relationship manager oversight, and more frequent portfolio reviews.



	6.4
	Suspicious Transaction Monitoring
Business Question: Which customers show suspicious transaction behaviour?



SQL Query
	SELECT
    t.customer_id,
    c.customer_name,
    t.transaction_type,
    t.amount,
    t.transaction_date,
    t.city
FROM transactions t
JOIN customers c ON t.customer_id = c.customer_id
WHERE t.amount >= 1000000
ORDER BY t.amount DESC;



Key Findings
	🔍  Multiple customers recorded transactions exceeding KES 1,000,000. These high-value transactions have been extracted for AML review and further investigation by the compliance team.



	🔍  AML Monitoring Note
High-value transactions may indicate fraud, money laundering, or unusual financial activity. Each flagged transaction should undergo AML screening, including source of funds verification, customer authentication, and cross-referencing with known high-risk profiles.



	6.5
	Customer Risk Flagging
Business Question: Which customers should be flagged for review?



Query Logic
A CASE statement applies multi-factor risk flagging: customers are flagged if their risk score is below 600, their loan is in Default or Watchlist status, or their collateral value is below the loan amount.
SQL Query
	SELECT
    c.customer_id,
    c.customer_name,
    c.risk_score,
    l.loan_status,
    l.loan_amount,
    col.collateral_value,
    CASE
        WHEN c.risk_score < 600
          OR l.loan_status IN ('Default', 'Watchlist')
          OR col.collateral_value < l.loan_amount
        THEN 'Flag for Review'
        ELSE 'Normal'
    END AS review_flag
FROM customers c
JOIN loans l       ON c.customer_id = l.customer_id
JOIN collateral col ON l.loan_id = col.loan_id
ORDER BY review_flag DESC, c.risk_score ASC;



	💡  Business Interpretation
Customers flagged by this query represent the highest-risk accounts in the portfolio, those with low-risk scores, delinquent or watchlisted loans, and insufficient collateral coverage. This multi-factor approach ensures early detection of accounts that may require intervention before losses materialize.




SQL VIEWS — CONTINUOUS MONITORING


Five reusable SQL views were created to enable automated, continuous monitoring, eliminating the need to re-run queries manually. These views are ready for integration with reporting tools such as Power BI dashboards.
7.1  vw_customer_loan_exposure
Tracks total loan exposure and number of loans per customer
	CREATE VIEW vw_customer_loan_exposure AS
SELECT
    c.customer_id,
    c.customer_name,
    SUM(l.loan_amount) AS total_loan_exposure,
    COUNT(l.loan_id) AS number_of_loans
FROM customers c
JOIN loans l ON c.customer_id = l.customer_id
GROUP BY c.customer_id, c.customer_name;


7.2  vw_branch_risk_exposure
Summarizes total branch loan exposure and loan count by region
	CREATE VIEW vw_branch_risk_exposure AS
SELECT
    b.branch_name,
    b.region,
    SUM(l.loan_amount) AS total_branch_exposure,
    COUNT(l.loan_id) AS total_loans
FROM branches b
JOIN loans l ON b.branch_id = l.branch_id
GROUP BY b.branch_name, b.region;


7.3  vw_collateral_coverage
Calculates collateral coverage ratio for every loan in the portfolio
	CREATE VIEW vw_collateral_coverage AS
SELECT
    l.loan_id,
    c.customer_name,
    l.loan_amount,
    col.collateral_value,
    ROUND(col.collateral_value / l.loan_amount, 2) AS coverage_ratio
FROM loans l
JOIN customers c   ON l.customer_id = c.customer_id
JOIN collateral col ON l.loan_id = col.loan_id;


7.4  vw_high_value_transactions
Surfaces all transactions at or above KES 1,000,000 for AML review
	CREATE VIEW vw_high_value_transactions AS
SELECT
    t.transaction_id,
    c.customer_name,
    t.transaction_type,
    t.amount,
    t.transaction_date,
    t.city
FROM transactions t
JOIN customers c ON t.customer_id = c.customer_id
WHERE t.amount >= 1000000;


7.5  vw_customer_risk_monitoring
Multi-factor risk flag combining score, loan status, and collateral adequacy
	CREATE VIEW vw_customer_risk_monitoring AS
SELECT
    c.customer_id,
    c.customer_name,
    c.risk_score,
    l.loan_status,
    l.loan_amount,
    col.collateral_value,
    CASE
        WHEN c.risk_score < 600
          OR l.loan_status IN ('Default', 'Watchlist')
          OR col.collateral_value < l.loan_amount
        THEN 'Flag for Review'
        ELSE 'Normal'
    END AS review_flag
FROM customers c
JOIN loans l       ON c.customer_id = l.customer_id
JOIN collateral col ON l.loan_id = col.loan_id;



Run All Views
	SELECT * FROM vw_customer_loan_exposure;
SELECT * FROM vw_branch_risk_exposure;
SELECT * FROM vw_collateral_coverage;
SELECT * FROM vw_high_value_transactions;
SELECT * FROM vw_customer_risk_monitoring;




KEY FINDINGS & RECOMMENDATIONS


	📌  Key Findings
1. Loan exposure concentrated in a few customers
1. Several loans are under-collateralised
1. Default exposure clustered in specific branches
1. High-value transactions flagged for AML review
1. Multi-factor risk scoring improves early detection
	✅  Recommendations
1. Strengthen monitoring at high-default branches
1. Review under-collateralised loans; tighten requirements
1. Introduce automated alerts for high-value transactions
1. Prioritize review of low-risk-score, delinquent accounts
1. Embed SQL monitoring in continuous risk management



Analysis Summary
	Analysis
	Outcome

	Customer Loan Exposure
	James Mutiso, Felix Kiptoo, Linda Chebet — highest concentration risk

	Under-Collateralised Loans
	Several facilities below coverage ratio of 1.0 — immediate review needed

	Branch Default Exposure
	Kitale, Mombasa, Nakuru carry highest non-performing loan burden

	Suspicious Transactions
	Multiple transactions above KES 1M flagged for AML compliance review

	Customer Risk Flagging
	Multi-factor CASE logic identifies highest-risk accounts in portfolio



	Conclusion
This SQL project demonstrates how relational database analysis can support risk monitoring within a banking environment. By combining structured data modelling with analytical SQL queries, financial institutions can monitor borrower exposure, identify under-collateralised loans, detect suspicious transactions, and manage branch-level risk more effectively. The five SQL views enable automated, repeatable analysis, reducing manual effort and strengthening an organization’s overall risk management posture. The project illustrates the practical use of SQL in supporting data-driven decision-making in financial services.
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