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1 Questions 

2 Limitations

1. Can we predict sleep quality based on 
lifestyle factors

2. Can we find the correlation between 
sleep quality and other features? Which 
feature has the most influential effect? 

3. Can we visualize the sleep patterns over 
weekdays and weekends?

The conclusion & limitation



Data Set 
Categorical data: 
Gender, 
University_Year

Lifestyle factors: 
Study_Hours, 
Screen_Time, 
Physical_Activity. 

Prediction data: 
Sleep_Duration, 
Sleep_Quality





Plotting distribution of numerical features



Pairplot of Key Variables



BoxPlot to identify outliers and for insights in order to create new features



Linear Regression Model predicting sleep duraction based on the lifestyle factors 



Regularization Method: Lasso Regression



kNN model predicting sleep duration based on lifestyle factors 
predict outcomes based on the similarity of features → better for a nonlinear relationship?  

still a negative R-squared, which means 
the kNN model are still not effectivey 
capturing the relationship with 
Sleep_Duration 



The red line represents the perfect 
prediction and points lying on or 
close to the line indicate accurate 
prediction. Since our graphs 
showed that most points are 
scattered away from red line and 
very discrete, indicating that the 
kNN model is struggling to make 
accurate predictions. 



Random Forest, 
Gradient Boositng, 
XGBoost, Ensemble 
regressors





Feature Comparison for two models
From these graphs we can see that the top 3 features study_physical, weekend sleep duration and 
caffiene_physical have the highest importance, so in order to provide insights regarding improving sleep cycle 
we should focus on these factors



Correlation Matrix 



Based on the previous models insights we can feature engineer and use random 
forest classifier for our Final prediction 



Analysis and Visualization of sleep pattern difference in weekdays and weekends. 

Use Kernel Density Estimation plots to visualize the distribution. 
KDE plots show the density of values to identify differences. 



The distribution for weekday_sleep_start is spread over a slightly broader range, suggesting more variability in when 
students go to sleep on weekdays than weekends. 
The distribution for weekday_sleep_end has two sharper peak than weekend, showing that most students wake up 
around the same time 
The gap between weekend_sleep_start and weekend_sleep_end is wider, indicating longer sleep duration fpr more 
students on weekends than weekdays. 
Overall, students tend to maintain a stricter sleep scheduleand sleep duration appears shorter on 
weekdays 



Limitation of Our Project

- The selected features (lifestyle factors) have a weak or no significant correlation with the 
target variable (Sleep_Qaulity and Sleep_Duration), making it difficult for any model to 
perform well since the R-squared is very low and even negative. 

- theis happens because of several reasons:
- the dataset is still consider small (only 500) 
- most of college students have the age range between 18-24, who are young and 

healthy without that many sleeping disorders. The study hours/caffeine 
intake/physical activity/screen time hours will not affect their sleep that much 

- the data range is relatively small and most of them are rounded to hours in whole 
number. There is not that many apparent correlation between each features in hour 
scale. 

- dataset lacks of other crucial features such as “stress_levels”, 
“envrionments”,”dietary habits” which are more likely to influence college students 
sleep patterns. 


