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We predicted temperatures in Youngstown over a 30- year 
period (1987-2017). We used several regression models to fit 
the data and determined the error between the values 
predicted and the actual values to ultimately choose the best 
model. The results indicated that mean temperature sine 
model is the best model, among the four chosen models, for 
predicting weather.
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Introduction

Model Evaluation

Conclusions

Predict temperature in Youngstown, using 30-year data, 1987-
2017:
• 25-years for training, 5-years for testing 
• Four months represent the four seasons in a year:              
March, June, September, December
• Data frequency: annual
Data sources: 
• The Actuaries Climate Index (ACI)
• Weather Underground
Models: Four regression models Results

Mathematical Models

Numerical Results

Error Estimator AAE RMSE ARPE APE Overall

Linear 0.7646 4.4406 0.1027 0.0193 1.3318

Exponential 0.7725 4.4927 0.1026 0.0195 1.3468

Sine 0.6853 4.3557 0.1021 0.0115 1.2886

MT (Sine) 0.6639 4.3542 0.1004 0.0170 1.2839

•Mean Temperature Sine is the best among the four chosen 

models: y=0.85sin(13.25x + 6.42) + 0.11x + 60.93

•Limitations

oUsed fixed month data: March, June, September, 

December

oLess accuracy due to using annual data

•Future work:

oNot using fixed month data

oUsing more frequency data such as monthly, weekly, or 

daily data

oAdd a seasoning parameter to the models

Linear: y=ax+b

Exponential: y=aebx

Sine: y=asin(bx+c)+d

Mean Temperature Sine: y=asin(bx+c)+dx+e

• For our variables:
o a,b,c,d,e are constants and are our model parameters
o x represents the number of years from 1987, starting 

at 1987 when x=0
o y is our resulting temperature in degrees Fahrenheit
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• For our variables:
o “N” equals the number of data points 
o “𝑟” is the actual temperature 
o “ ǁ𝑟” is the predicted temperature
o “ ҧ𝑟” is the average temperature determined from the 

actual temperatures


