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 During the past few years, many people have been interested in purchasing goods and services 
via point of sales (POS). They have also wished to pay their bills, withdraw cash or transfer 
funds using automated telling machines (ATMs). These two facilities help banks’ customers 
carry less amount of cash and do their daily banking activities any time even when the banks 
are closed. This paper presents an empirical investigation to measure the relative efficiency of 
nearly 600 POS and ATM units associated with Bank Melli Iran located in city of Tehran, Iran. 
Using data envelopment analysis, the study has disclosed that only small portions of POS and 
ATM are working efficiently.  
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1. Introduction 
 

During the past few years, many people have been interested in purchasing goods and services via point 
of sales (POS). They also wish to pay their bills, withdraw cash or transfer funds using automated 
telling machines (ATMs). These two facilities help banks’ customers carry less amount of cash and do 
their daily banking activities any time even when banks are closed. One primary question may appear 
is to know how efficient these machines are and whether there are methods to improve the efficiencies 
of these kinds of facilities. Camanho and Dyson (1999) applied data envelopment analysis (DEA) to 
measure the efficiency of different Portuguese bank branches where ATMs activities were considered 
as part of bank efficiency. Pasiouras (2008) implemented a sample of 715 banks from 95 countries and 
two-stage DEA to provide international evidence on the effect of regulations and supervision 
approaches on banks’ efficiency. Cook et al. (2004) investigated the relative efficiencies of some 
selected banks based on different banks’ activities including ATMs and POSs. Point of sales devices 
are believed to be secured system for purchasing goods and services (Yang et al., 2007). Evans et al. 
(1999) investigated the organizational factors contributing to the successful commingling of employee 
service and sales responsibilities at the point of customer contact.  
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2. The proposed study  

This paper presents an empirical investigation to measure the relative efficiencies of nearly 600 POSs 
and ATMs, which are serving Bank Melli Iran. The proposed study of this paper uses data envelopment 
analysis to measure the efficiency of these banks. The constant return to scale DEA (CCR) was initially 
developed by Charnes, et al. (1978, 1994) as a tool for stuyding the relative efficiency of decision 
making units (DMU) where there are several inputs/outputs. In DEA, a set of production feasibility 
which includes some principles such as fixed-scale efficiency, convexity and feasibility is defind as 
follows, 
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where X and Y are the input and output vectors, respectively. The CCR production feasibility set border 
describes the relative efficiency in which any off-border DMU is stated as inefficient. The CCR model 
can be implemented in two forms of input/output oriented models. The input CCR tries to decrease the 
maximum input level with a ratio of  such that, at least, the same output is generated, i.e.: 
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In the case of the output oriented DEA model, the objective is to maximize the output level,  ,  by 
applying the same amount of input. The model can be formulated as follows,  
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For the proposed study of this paper we used the following input and outputs for measuring the relative 
efficiencies of POSs and ATMs.  
 

 

 

 

 

 

 
Fig. 1. The input and the output of DEA model for measuring the efficiency of POSs 

 

DMU 

(POSs) 
Number of POSs 

Number of successful attempts of declaring balances

Number of successful attempts of purchasing goods 

Number of successful attempts to pay bills 

Number of successful attempts to charge for services 



S. Farajzadeh  / Accounting 2 (2016) 
 

91

 

 

 

 

 

 

Fig. 2. The input and the output of DEA model for measuring the efficiency of ATMs 

As we can observe from Fig. 1 and Fig. 2, for measuring the relative efficiencies of both ATM and 
POS, the proposed study uses the number of machines. There are also four inputs and five inputs 
considered for measuring the relative efficiencies of POS and ATM, respectively.  

3. Results 

The propsoed study of this paper has coded the DEA in Lingo software package and manged to solve 
both methods. In our survey, there were 602 ATMS and 599 POS. Fig. 3 shows the results of our survey 
for measuring the relative efficiencies of ATMs. 

 

Fig. 3. The results of measuring the relative efficiency of different ATMs 

As we can observe from the results of Fig. 3, there are significant varieties on efficiencies of various 
ATMs. In our survey, 65(11%) of the ATMs have yielded efficiency score less than 0.2, 181(30%) of 
them maintained efficiency score of less than 0.4, 172(29%) worked at the efficiency of from 0.41 to 
0.60, 129(21%) had relatively high ratio of efficiency and only 55(9%) of them worked at efficiency 
between 0.80 and 1.0. In our survey, only a small portion of the ATMs was reported efficient. Finally, 
Fig. 4 demonstrates the relative efficiency of POSs. As we can see from the results of Fig. 4, there are 
significant varieties on efficiencies of various POSs. In our survey, 55(9%) of the POSs have yielded 
efficiency score less than 0.2, 240(40%) of them maintained efficiency score of less than 0.4, 201(34%) 
worked at the efficiency of from 0.41 to 0.60, 76(13%) had relatively high ratio of efficiency and only 
24(4%) of them worked at efficiency between 0.80 and 1.0. In our survey, only a small portion of the 
POSs was reported efficient. 
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Fig. 4. The results of measuring the relative efficiency of different POSs 

4. Conclusion 

In this paper, we have presented an empirical investigation to measure the relative efficiencies of 
various ATM and POSs, which were used by one of the oldest Iranian banks in city of Tehran, Iran. 
The proposed study has applied traditional method of DEA technique to accomplish this task, where 
the number of facilities has been considered as input and various outputs have been considered as 
outputs. The results have indicated that most machines were perform poorly in terms of efficiency. 
There were different reasons for low performance of ATMs machines. One main reason is believed the 
existence of high competition among banks in city of Tehran, Iran. This problem also holds for POS 
machines since customers may have the opportunity to use several POS to make purchase and this 
reduces the relative efficiency of POSs. As a future study, one may look for appropriate facility location 
of ATMs in different parts of the city and we leave it as a future study.   

Acknowledgement  

The authors would like to thank the anonymous referees for constructive comments on earlier version 
of this paper. 

References 

Camanho, A. S., & Dyson, R. G. (1999). Efficiency, size, benchmarks and targets for bank branches: 
an application of data envelopment analysis. Journal of the Operational Research Society, 50(9), 
903-915. 

Charnes A, Cooper, W. W., Rhodes, E. (1978). Measuring the efficiency of decision making units. 
European Journal of the Operational Research, 2, 429–44. 

Charnes A, Cooper W. W., Lewin, A., Seiford, L. M. (1994). Data envelopment analysis: theory, 
methodology and applications. Massachusetts: Kluwer Academic Publishers. 

Cook, W. D., Seiford, L. M., & Zhu, J. (2004). Models for performance benchmarking: measuring the 
effect of e-business activities on banking performance. Omega, 32(4), 313-322. 

Evans, K. R., Arnold, T. J., & Grant, J. A. (1999). Combining Service and Sales at the Point of 
Customer Contact A Retail Banking Example. Journal of Service Research, 2(1), 34-49. 

Pasiouras, F. (2008). International evidence on the impact of regulations and supervision on banks’ 
technical efficiency: an application of two-stage data envelopment analysis. Review of Quantitative 
Finance and Accounting, 30(2), 187-223. 

Yang, C., Tian, G., & Ward, S. (2007). Security systems of point-of-sales devices. The International 
Journal of Advanced Manufacturing Technology,34(7), 799-815. 

0

0.2

0.4

0.6

0.8

1

1.2

0 100 200 300 400 500 600 700



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


