
The daily staffing hour variable, namely Total Hours for CNA (measured in Hrs_CNA), will be 

considered as the response variable for the prediction models. The performance of the models will 

be evaluated using three metrics, namely Mean Absolute Error (MAE), Mean Absolute Percentage 

Error (MAPE), and Mean Interval Score (MIS). The performance metrics can be explicitly written 

as: 

MAE =
1

|𝑺|∙|𝑻|
∑ ∑ abs(𝑦𝑖,𝑡 − 𝑦̂𝑖,𝑡)

∀𝑡∈𝑻∀𝑖∈𝑺
 

MAPE = 100 ×
1

|𝑺|∙|𝑻|
∑ ∑ abs(

𝑦𝑖,𝑡−𝑦̂𝑖,𝑡
𝑦𝑖,𝑡

)
∀𝑡∈𝑻∀𝑖∈𝑺

 

MIS =
1

|𝑺|∙|𝑻|
∑ ∑ ((𝑢𝑖,𝑡 − 𝑙𝑖,𝑡) +

2

𝛼
(𝑙𝑖,𝑡 − 𝑦𝑖,𝑡)𝐼(𝑦𝑖,𝑡 < 𝑙𝑖,𝑡)

∀𝑡∈𝑻∀𝑖∈𝑺

+
2

𝛼
(𝑦𝑖,𝑡 − 𝑢𝑖,𝑡)𝐼(𝑦𝑖,𝑡 > 𝑢𝑖,𝑡)) 

where S and T are index sets representing NHs and time points to be predicted, respectively, and 

|·| is the cardinality of a set. 𝑦𝑖,𝑡 is the observed total CNA staffing hours of NH i on day t. 𝑦̂𝑖,𝑡, 𝑢𝑖,𝑡 

and 𝑙𝑖,𝑡 are the predicted total CNA staffing hours of NH i on day t, its upper and lower prediction 

bounds, respectively, with a significance level α=0.05. I(·) and abs(·) are indicator function and 

absolute value function, respectively. 


