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Abstract

Purpose: This study evaluated the efficiency and productivity of university branches nationwide and aimed to identify
existing capacities and weaknesses in their educational performance.

Methodology: Using quantitative and descriptive techniques, 15 university branches, as a sample of 31 branches, were
analyzed with STATA and DEA SOLVER software. Data related to students, graduates, and faculty members were collected
from existing sources, and the efficiency and productivity of these branches were measured by precisely defining inputs and
outputs.

Findings: The results indicated the overall efficiency of some branches and the need for reforms in other inefficient units.
Due to the significant distance from ideal standards, these inefficient units must design and implement performance
improvement programs. Based on the findings, suggestions were made, including updating curricula, investing in educational
technologies, paying attention to the quality of teaching, and establishing close cooperation with the labor market. Overall,
this research shows that improving the efficiency and productivity of university branches can help improve the quality of
education, reduce graduate unemployment, and ultimately lead to the sustainable development of the country's education
system.

Originality/Value: The originality of this research lies in using a combination of two complementaty quantitative
approaches, namely Data Envelopment Analysis (DEA) and Stochastic Functional Analysis (SFA), to evaluate the efficiency
and productivity of university units in the country. Unlike many previous studies that have used only one of these two
methods, this study has been able to exploit the advantages of both approaches by combining them so that DEA allows for
a relative comparison of the efficiency of units without the need for a specific production function. At the same time, SFA
provides a more accurate analysis of systematic inefficiencies by considering random errors and noise.

Keywords: Productivity, Data envelopment analysis, Stochastic functional analysis, Efficiency, University, University
branches.
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Figure 1- Malmquist index of academic units in the country.
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Coef. Std. Err. z
+
x1| .0000745 .0000164 4.54 0.000

Ly | P>|z| [95% Conf. Interval]

.0000424 .0001067

x2[-.0000279 .0000118 -2.37 0.018 -.0000509 -4.81e-06
_cons| 6405987 1.248356 5.13 0.000 3.959253 8.85272
+
/Insig2v | -1.720913 .3779201 -4.55 0.000 -2.461623 -9802031
/lnsig2u | -8.343517 200.5899 -0.04 0.967 -401.4926 384.8055
+
sigma_v| 422969 .0799242 2920555 6125642
sigma_u| .0154251 1.547061 6.56e-88 3.63e+83
sigma2 | .1791407 .0720902 .0378464 320435
lambda | .0364687 1.569424 -3.039545 3.112483

Likelihood-ratio test of sigma u=0: chibar2(01) = 0.00 Prob==chibar2 = 1.000

(V) 5295 -F b
Fig. 4. Output (2).
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1.1.9880794 .012034 |
2.1.9880188 .0120956 |
3.1.9876045 .012517 |
4.1.9879656 .0121497 |
5.1.9878384 .012279 |

6.1.9878129 .012305 |
7.1.9876291 .012492 |
8.1.9878122 .0123038 |
9.1.9881837 .0119279 |
10.].9877908 .0123275 |

11.].9875515 0125709 |
12.].9874346 .0126899 |
13.1.9877657 .0123531|
14.1.987973 .0121423 |

15.1.9876985 .0124214 |
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Fig. 5. Output (3).
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arshad(l) phd(1) arshad{0) phd(O)
No. DMU Score Rank Data Projection Diff.(%) Data Projection Diff.(%) Data Projection Diff.(%) Data Projection Diff.(%)
1 dmul 0/9936 6 9929/63 9866/31 -0/638 1277/65 1192/64 -6/653 4395 4395 0 199 199 0
2 dmu2 0/9726 9 3496/85 3401/09 -2/739 213/262 207/422 -2/739 1559 1559 0 46 46 0
3 dmu3 0/9556 10 1403/5  1341/18 -4/44 21/4384 17/6471 -17/684 682 682 0 8 8 0
4 dmu4 1 1 11949/6 11949/6 0O 1721/44 1721/44 0O 4552/41 4552/41 0 312 312 0
5 dmus 0/9891 7 2470/87 2443/85 -1/094 418/601 414/023 -1/094 1018 1018 0 65 65 0
6 dmub 1 1 219/518 219/518 0 0/54202 0/54202 O 113 113 0 1 1 0
7 dmu7 1 1 1105 1105 0 1 1 0 574 574 0 2 2 0
8 dmus 1 1 66650 66650 0 15691 15691 0 25221 25221 0 2351 2351 0
9 dmu9 1 1 1105 1105 0 51 51 0 424 424 0 18 18 0
10 dmu10 0/9738 8 801/657 780/615 -2/625 29/8441  29/0607 -2/625 353 353 0 9 9 0
arshad{l) phd(1) arshad{0) phd(0)
Score Rank Data Projection Diff.(%) Data Projection Diff.(%) Data Projection Diff.(%) Data Projection Diff.(%)
Average 0/9885  4/5 9913/16 9886/21 -1/1536 1942/58 1932/58 -3/0795 3889/14 3889/14 O 301/1 301/1 0
Max 1 10 66650 66650 0 15691 15691 0 25221 25221 0 2351 2351 0
Min 0/9556 1 219/518 219/518 -4/44 0/542 0/542 -17/684 113 113 0 1 1 0
St Dev 0/0158  3/837 20342/5 20350/9 1/5777  4868/17 4870/12 5/5552  7670/03 7670/03 0 727/58  727/58 0O
aiin olRls sladsly oS -8 JS
Fig. 6. Efficiency of selected academic units.
arshad(l) phd(1) [arshad(0) phd(0)
No. DmMU Score Rank Data Projection |Diff.(%) |Data Projection |Diff.(%) |Data Projection |Diff.(%) |Data Projection | Diff.(%)
1 dmu 0/9936 |6 9929/632 |9866/314 |-0/638 1277/651 |1192/644 |-6/653 4395 4395 0 199 199 0
2 dmu2 0/9726 |9 3496/854 |3401/089 |-2/739 213/2625 |207/4221 |-2/739 1559 1559 0 46 46 0
3 dmu3 0/9556 10 1403/498 |1341/178 |-4/44 21/43836 |17/6471 |-17/684 |682 682 0 8 8 0
4 dmu4 1 1 11949/57 |11949/57 |0 1721/445 |1721/445 |0 3725 3725 0 312 312 0
5 dmuS 0/9891 7 2470/874 |2443/853 |-1/094 418/6013 |414/0234 |-1/094 1018 1018 0 65 65 0
6 dmu6 1 1 219/5178 [219/5178 |0 0/542019 [0/54201¢8 |0 13 13 0 1 1 0
7 dmu? 1 1 1105 1105 0 1 1 0 574 574 0 2 2 0
8 dmus 1 1 66650 66650 0 15691 15681 0 25221 25221 0 2351 2351 0
9 dmu9 1 1 1105 1105 0 51 51 0 424 424 0 18 18 0
10 dmu10 0/9738 8 801/6574 |780/6148 |-2/625 29/84406 |29/06069 |-2/625 353 353 0 9 9 0
arshad(l) phd(l) |arshad(O) phd(O)
Score Rank Data Projection |Diff.(%) |Data Projection |Diff.(%) |Data Projection |Diff.(%) [Data Projection | Diff.(%)
Average |0/9885  |4/5 9913/161 [9886/214 |-1/1536  |1942/578 |1932/578 |-3/0795 |3806/4  |3806/4 [0 301/1 301/1 0
Max 1 10 66650 66650 0 15691 15691 0 25221 25221 0 2351 2351 0
Min 0/9556 1 219/5178 [219/5178 |-4/44 0/542 0/542 -17/684 |13 13 0 1 1 0
St Dev. 0/0158 __|3/837 20342/46 [20350/88 |1/5777___|4868/171 |4870/123 |5/5552 7666/538 |7666/538 |0 727/5796 |727/5796 |0

Fig. 7. Reallocation of resources to selected academic units.
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