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Abstract

Non-parametric linear programming is a mathematical tool aimed at
finding the optimal solution to multidimensional problems without the need
for prior assumptions about the form of the relationship between inputs and
outputs. The data envelope analysis method is considered one of the non-
parametric techniques that relies on linear programming to assess the
efficiency of decision-making units by comparing their performance based
on multiple inputs and outputs.

The study aimed to employ the Data Envelopment Analysis (DEA) method
to measure the relative efficiency (technical and scale) of the colleges at
Tikrit University, by analyzing the performance of 21 colleges over a five-
year period from 2016 to 2021. To achieve the objectives of the study, the
CCR and BCC models were adopted according to the input-oriented and
output-oriented approaches. The efficiency scores for each college were
calculated and classified into efficient colleges (1) and inefficient colleges
(0). Additionally, the Multilayer Perceptron neural network (MLP) was
utilized to reclassify the colleges based on the results of the Data
Envelopment Analysis, with the aim of testing the accuracy of the
classification provided by each model.

The results of applying the Data Envelopment Analysis method over the
study period showed that out of the 105 colleges included in the evaluation,
40 colleges achieved full efficiency according to the CCR model, while 53
colleges achieved full efficiency according to the BCC model. This indicates
that the BCC model outperformed the CCR model in terms of the number of
colleges that achieved full efficiency. The results also showed a relative
improvement and stability in the performance of the colleges in recent years.
Regarding the use of the multilayer neural network for classifying the
colleges, the results indicated that the classification accuracy was higher
when using the CCR model compared to the BCC model, with a
classification accuracy of 86.9% for the training data and 85.71% for the test
data in the CCR model, while the classification accuracy was 79.76% for the
training data and 80.95% for the test data in the BCC model.

The study addressed the necessary measures to improve the performance of
colleges that have not achieved efficiency, by either reducing their inputs or
increasing their outputs, with the aim of enhancing their operational
efficiency and elevating the quality of their academic performance.



