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Game Log Data

• The dataset is an aggregate collection of every Butler Basketball
game log released by Sport Reference [1] from the time the team
entered the Big East Conference during the 2013-2014 season
through the 2020 season.

• Each record represents a singular game played by Butler.

• Variables used are from Butler’s perspective and were collected
on the team, rather than player, level.

Fig. 1: Quantitative Variable Summary

Objective

To identify how home advantage manifests in basketball perfor-
mance data and predicts team efficiency through the lens of Butler
Basketball.

Fig. 2: Butler Points Scored Home vs Away

Stochastic Frontier Model

• Stochastic frontier analysis (SFA) is a statistical technique used on time
series data sets to evaluate efficiency. It is frequently used in economics,
especially for production functions, as it estimates the efficiency of each
component in the sample data relative to the output of the response vari-
able.

• SFA determines the maximum producible amount of output given inputs,
technology and other environmental factors.

• The SFA model that accommodates for one endogenous input [2]:

ln y = αx,0 lnxx + αe,0 lnxe − η exp(θ′0z) + v (1)

xx : vector containing the exogenous inputs and the constant term 1
xe : vector containing the endogenous input
subscript 0 denotes the ‘true’ parameter values
δ0 ≡ (α0, θ0) is the parameter vector to be estimated, where α0 ≡ (αx,0, αe,0)
w = (lnxx, q, z) is the vector of exogenous variables, where q is the vector
of ‘external’ instrumental variables
η is a positive random term with mean 1
v is a random term that accounts for the effects of unobserved heterogeneity
z is a vector of variables that are hypothesized to influence the teams tech-
nical inefficiency
θ0 is positive (negative) when the corresponding element of z has a negative
(positive) effect on technical efficiency
η exp(θ′0z) is a non–negative term accounting for the presence of technical
inefficiency

Assumptions: E[v|w] = 0, and that η and (v, w) are independent.

Estimation of the Stochastic Frontier Production Model

• Step 1: Calculates the Ordinary Least Squares (OLS) estimation of the
endogenous input on external instrument variables and all exogenous vari-
ables in the stochastic frontier production model. This estimation will be
used in Step 3.

• Step 2: This stage consists of three subsets that together perform a NLS
estimation of the stochastic frontier production model. This is used to cal-
culate a non consistent and non efficient estimator necessary for Steps 3
and 4.

• Step 3: Estimation of the stochastic frontier production model is performed
using parameters calculated in Step 2 as starting values. A consistent but
non efficient estimator is calculated at this stage to be used in Step 4.

• Step 4: Performs an estimate of the stochastic frontier production model
as in Step 3, however it uses parameters calculated in Step 3 as the pa-
rameters. Thus, this stage produces a consistent and efficient estimator.

Results

Fig. 3: Parameter Estimates from Step 4

Future Works

• Run SFA analysis for each basketball program in the Big East to
assist with opponent scouting.

• Aggregate game log data from teams across the NCAA to identify
how home advantage manifests in team efficiency across college
basketball.
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