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Overview
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Fondren Library: Changes in Traffic

• Possible Trend
• Steadily increasing building traffic since 

renovation in 2015-16

• COVID-19 Disruption
• Building closed due to March 13, 2020 

through July 6, 2020
• Jan-March visitor counts data lost due to 

staff turnover 
• Fall 2020: Reduced hours
• Fall 2020: 50% decrease in available 

seating
• Fall 2020: SMU Flex Red & Blue schedule 

meant only 50% of students on campus at a 
time.



Questions of Interest

• Question 1: Did overall gate counts have an increasing trend 
prior to the pandemic?
• Question 2: How did COVID-19 closures impact gate counts?
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About the Data



Original Fondren Gate Count Dataset

• Date Range: June 1, 2017 – December 20, 2019
• Total Observations: 933
• Original Variables 

• Date
• Number of Visitors



Original Dataset Realization

mean = 2758.213

Summer

Fall

Spring



Revised Fondren Gate Count Dataset

• Date Range: June 1, 2017 – December 20, 2019
• Limited to fall & spring semesters only
• Total Days: 560
• Variables Available

• Date
• Number of Visitors
• Week Number of Semester
• Day of the Week



Revised Dataset Realization

mean = 3916.712

Fall

Spring



ACF and Spectral Density



Addressing Seasonality

Overfitting the model to identify seasonal patterns

Gate Count Data s=7 Factor Table



Transformation – Removing the s=7
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Univariate Models



Signal Plus Noise Model

Slope: 2.645543

visitors = 3174 + 2.6455(days)

Question #1: Visual evidence 
to suggest that the number 
of visitors to Fondren Library 
is increasing over time.



Cochrane-Orcutt Procedure

• Conclusion: Reject the null hypothesis. 
There is evidence to suggest that the slope 
does not equal 0 (p-value < .015, alpha = 
.05)

• Therefore, reasonably confident there is a 
deterministic, positive trend with slope 
around 2.5151.



Building the ARIMA(p,d,q) Model: 
Identifying Parameters & Coefficients

ARIMA(5,0,2), s=7

(1-B7)(1-.410B-.783B2 + .277B3-.010B4+.185B5)(Xt- 3916.712) = (1-.061B-.889B2)at

Candidate Model

AIC BIC

ARMA(5,2)
values



Univariate Model: ARIMA(5,0,2), s=7

Predictions for Spring 2020 Predictions for Spring & Fall 2020

ASE = 6,257,223ASE = 5,143,247
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Multivariate Models



Vector Autoregressive Model

• Multiple regressors included:
• lagged visitors
• day of the week

• VARselect: p = 7



VAR(7) Model - Predictions
Predictions for Spring 2020 Predictions for Spring & Fall 2020

ASE = 4,547,001ASE = 5,504,134



Neural Network Model

Predictions for Spring 2020 Predictions for Spring & Fall 2020



Neural Network Model Predictions

Predictions for Spring 2020 Predictions for Spring & Fall 2020

ASE = 5,141,396ASE = 7,918,749



Ensemble Model

MLP model VAR(7)



Ensemble Model
Predictions for Spring 2020 Predictions for Spring & Fall 2020

ASE = 4,487,149ASE = 6,442,674



Model Comparison

Model Spring 2020 ASE Spring & Fall 2020 ASE

ARIMA(5,0,2), s=7 5,143,247 6,257,223

VAR(7) 5,504,134 4,547,001

MLP (visitors alone) 7,796,298 4,748,041

MLP 7,918,749 5,141,396

Ensemble 6,442,674 4,487,149



Question of Interest #2

How did COVID-19 impact gate counts?

Predicted Spring 2020: 487,626.9
Actual Spring 2020 Visitors: Unknown

Predicted Fall 2020 Visitors: 503,273.8
Actual Fall 2020 Visitors: 172,405



Question of Interest #2

How did COVID-19 impact gate counts?

65.7 %
decrease in potential traffic due to 

COVID-19 fears and protocols
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