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Automakers Clustering based on Economic Production Function

using Data Envelopment Analysis
S. Rezaei, M.Sc; Gh.R. Amin, Ph. D.; M.Gh. Ariyanezhad, Ph. D.

Abstract

DEA-based clustering approach reveals the input—output relationships hidden in
the data items of input and output. DEA-based clustering approach employs the
piece-wise production functions derived from the DEA method to cluster the car
companies. Estimate production function for each car company by input-output
data is the benefit of this method. Thus, each car company (like Saipa) not only
knows the cluster that it belongs to, but also checks the production function type
that it confronts. It is important for managerial decision-making in different fields
where decision-makers are interested in knowing the changes required in
combining input resources.

Keywords: Data Envelopment Analysis, Clustering, Production Function,
Automakers, Saipa
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DMUs R&D Total Assets Average Employees Production Value Added Net Profit / (Loss) Revenue
1 2,544.0 79,057.0 103.7 1,366.8 12,429 2,874.0 48,999.0
2 5,331.0  190,022.0 365.8 4,589.1 29,706 3,227.0 151,589.0
3 1,401 58,303 170.1 2,173.2 9,260 1,151 51,832
4 317.1 9,117.1 26.6 588.2 215 105.6 9,982.3
5 315.8 6,119.1 12.4 466.7 139 69.5 6,600.1
6 3,450.9 71,479.5 141.3 3,442.0 5,588 4,036.8 66,992.1
7 489.0 10,101.5 33.0 1,140.7 2,246 32.8 14,551.4
8 367.1 5,866.8 7.5 214.0 360 314.2 6,206.3
9 372.6 7,902.0 21.1 621.0 610 398.7 10,695.6
10 647.3 12,093.9 36.2 904.2 873 451.1 19,742.1
11 540.9 9,435.9 19.6 904.0 435 74.3 13,740.0
12 3,026.4 77,630.7 183.5 3,340.8 5,644 3,502.8 63,748.6
13 2,175.0 69,050.0 210.2 3,365.9 9,518 63.0 56,594.0
14 1,963.0 68,766.0 131.0 2,385.1 3,531 2,943.0 41,528.0
15 608.0 12,506.7 40.1 2,200.0 848 445.9 18,569.9
16 82 3,147 29.6 456.3 761 296 4,108
17 323.2 6,945.5 31.3 1,142.5 400 226.7 9,114.2
18 5,494.7 194,266.3 2759 7,711.0 14,260 9,277.9 142,239.3
19 1,982.0 18,910.0 52.3 926.2 5,514 1,343.0 31,142.0
20 157.9 3,532.7 27.2 556.3 933 371.4 6,838.3
21 4,588.0  136,603.0 328.6 5,659.6 20,065 2,749.0 104,875.0
22 4,588.0 72,085.0 310.6 5,659.6 17,803 1,287.0 96,004.0
23 30.0 2,104.3 30.0 530.2 972 561.4 3,683.6
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DMUs\Weights (2 0, [ U, U, Us 29
DMU;, 0.00015928  0.0000036  0.00299344  0.00000991  0.00002746  0.00006284  0.00000948
DMU, 0.00008091  0.0000009 0.0010856  0.00000074  0.0000107  0.0000199  0.00000405
DMU, 0.00008257  0.00000433  0.00287225  0.00002396  0.00000919  0.00009422  0.0000063
DMU; 0.00107017  0.00005607  0.03722835  0.0003106 ~ 0.0001191  0.00122126  0.00008168
DMU;, 0.00092236  0.0000321  0.01911649  0.00010405  0.00014614  0.00037694  0.00006507
DMU,, 0.00049306  0.00000984  0.01553981  0.00007422  0.00008074  0.00016112 0.00004
DMU 0.00074276  0.00001483  0.02340986  0.0001118  0.00012163  0.00024272  0.00006026
DMU 0.00009932  0.00000077  0.00110686  0.00000514  0.00000477  0.00002281  0.00000479
DMU 0.00022633  0.00000628  0.00827204  0.00004034  0.00003187  0.00010391  0.00002079
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DMUs\Weights v, v, v, u, u, U u,
DMU,, 0.00007154 0.00000386 0.00126676 0 0.000047 0 0.0000007
DMU; 0.00046973 0 0.00201035 0 0.00001062 0 0.0000174
DMU 3 0.00029546 0 0.00170057 0.00001506 0.00001354 0 0.00001052
DMU,, 0.00011688 0 0.00141127 0.00001231  0.0000147  0.00001932  0.00000385
DMU,, 0.00008811 0.00000392 0.00233677 0 0.00000697  0.00008666 0.00000694
DMU, 0.00012395 0.00000514 0.00307735 0 0 0.00012882  0.00000938
DMU, 0.00224027 0 0.0109104  0.00004803 0 0 0.00009123
DMU 5 0 0.00007315 0.0021228  0.00020515 0 0 0.00002955
DMU 4 0.0047747 0 0.02061281 0.00023171 0 0 0.00017341
DMU, 0 0.00011982  0.0053624  0.00077898 0 0 0
DMUy, 0 0.00028307 0 0 0 0 0.00014624
DMU,; 0 0.00047522 0 0 0.0002038 0 0.0002177
DMU;s 0.00111734 0 0.05240209 0.00040918 0 0.0005162  0.00008894
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