
Utilizing Machine Learning 
in Predictive Analytics

An Examination of Lassa Fever Outbreaks in Nigeria

Daniel A. Quezada | Sampson Akwafuo
California State University Fullerton



Lassa Virus
Primary Reservoir

Horizontal & Vertical 
Transmission

Zoonotic Spillover
Secondary Human Infection

Primary Human Infection

Infected Body Fluids

🦠 🐀🐀

👤🧹
🐀

👤 👤



Image Source: [1]



Confirmed Cases of Lassa Fever in Nigeria (2015-2019)

Data Source: [2]



§ Assess predictive power of various variables

§ Employ Advanced Machine Learning Methods
§ XGBoost
§ Random Forest

§ Utilize SHAP for Post-Analysis
§ Identify Key Predictive Drivers

§ Enhance Understanding of LF Dynamics

Objectives



Health & Medical Demographic & Socioeconomic Geo-Ecoclimatic

Case Count Total Population State Name

Lab Travel Time Agriculture Land Prop. LGA Name

Hospital Travel Time Urban Land Prop. Area of LGA (km2)

Num of Diagnosis Centers Forest Land Prop. Temperature Mean Monthly

Lab Distance Mean (km) Improved Housing Precipitation Mean Monthly

Hospital Distance Mean (km) Poverty Rate Mean Temperature Seasonality

Health Facility Distance Mean (km) Poverty Rate Prop. Precipitation Seasonality

774 LGAs * 52 Weeks * 8 Years ≅ 321k records
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ROCAUC Plot for XGBoost and Random Forest 
Models (2018-2019)
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MODEL
SHAP EXPLANATION
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XGBoost Global SHAP Plot (2018-2019) 
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Thank you for listening!
Daniel A. Quezada

Dr. Sampson Akwafuo


