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ABSTRACT

Enterprise’ information technology is a key factora company's ability to compete effectively. Eompanies
operating this complex multi-input multi-output tgys, use data envelopment analysis for quantitatixsduation.
Proposed enterprise management information systmstaction method based on data envelopment asalys
There is certain significance for enterprises tooptla reasonable approach in the assessment. Espyetor
enterprise development decisions and comparativalyais it provides a theoretical basis and quartiit
analysis.
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INTRODUCTION

With informationization becoming the world's econorand social development trend, companies havi tieir
management information system, so that they cae laastrong position in the fierce competition dbimation
technology [1]. It has been a hot topic for theigedtand practical workers of how to comprehenaitiization of
natural science, management science, system sdiangdedge, the functional design of managememtrimétion
system, to provide more decision support functidgaggive full play to the advantage of the valueirdbrmation
system in enterprise management[2, 3].

Data envelopment analysis[4] is a multi-objectivexidion-making method which can deal with the peablof
multiple inputs and multiple outputs, whose maiattee is the objective and comprehensive evaluathndon't
need to artificially determine the weight of eactput and output index in advance. Besides, therpgnge
operation is a complex system of multiple inputdtiple outputs with a lot of problems which need®analyzed
objectively and comprehensively. It will be of gresgnificance to study the application of DEA interprise
management information system. System developdrgeti a new idea to solve the problem of multiplputs
multiple outputs.

The main contents of this paper are as followsrti&ta from the general concept of management in&iom
system, combining the basic theory of managemefdrnmation system, we summarized the structural
characteristics and function of enterprises’ mansge information system. From the structure ancttion of
enterprise management information system, basatieorelevant theory of data envelopment analysig(Dke
built the enterprises’ management information sysbased on DEA.
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ENTERPRISES’ MANAGEMENT INFORMATION SYSTEM

General management information system refers tongmeagement or use of systems of individual orromgaion.
It does not necessarily require a computer. Nagemse of management information system generddysréo the
enterprise management information system. It ifiaal, using computer network communication equgnt and
other office equipment, collection, transmissiomggessing, storage, update and maintain systeis altstrategic
competition in enterprises to improve businesscigificy, for the purpose of supporting enterprisghhevel
decisions, middle control and basic operation efititegrated man-machine system. It is a managesysigm,
and also a social system[5].

From the adopted technical level of managementimdtion system, it has experienced from the lowsstls of
electronic data processing (EDP), the office autmmasystem (OAS), and then to computer suppotabotative
work (CSCW) system, will eventually reach the higihlevel of intelligent system. The decision supmystem
(DSS) is developing towards the direction of in&tgd, intelligent and enterprises’[6].

From a different perspective, the structure of imfation management system is different. Look frbm doncept,
the management information system is composed of fmarts, namely the source information, processor
information, users and information management. Livoin the hierarchy is divided into three differéewels like
strategic planning (strategic management), manageooatrol layer (tactical management), and openationtrol
layer (business process). At the same time, dubdmrganization's management institution can bl into
several departments, and each department hasainckusiness functions, management informationegsystan
also be built according to the function of managenoeganization.

Enterprise management information system is a humachine system [5,6], which uses modern management
ideas and methods as well as computer, softwareetvebrk communication technology and collect, estq@rocess

the information in enterprise management so asstthe enterprise daily business process umaifdrmulation

and optimization of decision scheme work as welthas tracking, monitoring, controlling and regutsttiof the
whole management process.

a.The structure of the enterprises’ managementrirdtion system

Enterprises’ management information system(EMIShésstructure of the horizontal and vertical diisof matrix

structure, like figure 1. Longitudinal summarizdwk thierarchical structure of the management tashasverse
outlines the main features of the EMIS functionnfr@rganization. The combination of horizontal arettical

describe EMIS in composition characteristics othestage.

O @ 6 @ 6 ©® @

Strategic management | |

Management control | |

Job manageme [ |

[Sales marketiProductionC]Physical supply]PersonnellFinancial accounting/Information processing Top

management
Fig. 1: Matrix structure of management information system

According to the analysis of EMIS information presig, grass-roots management will specific charges it
requires higher precision and has large amountatd.dVe can integrate EMIS matrix structure to falifferent
styles of management information system. Horizow@inprehensive let same management levels of \&ariou
functions together, like letting the management wieongs to the same job market supply and acaognti
subsystem join together, forming a horizontal nstdifje structure of management system, making irftom
integration. Horizontal multistage structure is doaive to the unified management of all kinds ofowrces.
Vertically integrated let the same management fanabf the different management levels togethers Bitructure
can do good communication on the relationship betwihe subordinates, and it is easy to master éylétision
makers. Such as departments and finance systent®uodrine to form the comprehensive financial sutesys

b.The function of enterprises’ management infororatiystem

The basic function of EMISan be summarized as four subsystems, the marketatigerand management
subsystem, production (supplies) management swhmystinancial management subsystem and the personne
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management subsystem. These systems connect wittettier of a logical database, and they Sharenmafiion
resources and provide the information managememriterprise. [7]

(1) The function and structure of market operatimal management subsystem. Market management seim&yst
main function is to provide information about thanket for corporate decision makers, such as ptaduand
solving what product, what marketing methods ananolels to sell products as soon as possible. Tdrereits
function structure consists of order, sales andoowsr service module, the module planning and ntadsearch,
distribution module, etc.

(2) The function and structure of production (sigg)l management subsystem. Production (suppliesagesnent
subsystem’ main functions of for production manageimstaff to provide all kinds of factors of protion
information. It solves the problems such as théizatton of the product structure, production plaow to control
the normal supply of raw materials or productiomestule, resource consumption situation of each wgrk
procedure, how to control the quality of the pradudhe function structure consists of product giesnodule,
production plan module, material inventory managemeodule and production control module.

(3) The function and structure of financial managamsubsystem. The main function of financial mamagnt

subsystem is providing the capital flows for poii@kers and financial personnel. It also solveblpros such as
how to get money, how to make a budget, how toceffely use fixed assets and current assets anditeeduce

the production and operation cost. Therefore, utscfion structure maintained by accounting modgkneral

ledger module, accounting and financial planninglate, financial reporting module.

(4) The function and structure of personnel managenseisystem. The main functions of the personnel
management subsystem are to provide relevant pegsarformation and solve such as how to allocatmdn
resources, rewards and punishment, and the pelsmramagement problem. Its function structure cassi$ the
personnel file management module, personnel plgmrmiodule, labor management module.

c. The features of enterprises’ management infdomatystem
From the current application of all kinds of enté&e information management system generally, tieviing
features are as follows [8][9]:

(1) In addition to general management software MRP (Material Resource Planning), OA (Office Autdion)

and WFS (Work Flow Systems), most software is néette do a lot of demand analysis. On the basis of
summarizing the past experience and enterprise laawent requirements carefully, consultants (mosthe
industry experts) and enterprise employees ateakl$ formulate information management systenortailade
according to the actual situation of enterprises.

(2) Starting from the perspective of corporatetetfg most systems design the enterprise managenierrhation
system on the premise of global and overall comsiten. From enterprise personnel management, ptodu
management, rights management system, sales maeagepurchasing management, production management,
quality management and other aspects of the sydtemrealization of the strategy and the corretati@tween
information and conditionality are taken into calesation .

(3) The key data of the daily work done by eacff stiad each department can be stored in a datahadét can be
reviewed and called according to the authority.

(4) All kinds of data can be processed throughchmputer to get various kinds of analysis resutisnf different
angles, and through the alarm way the decision rsatan get information about it the first time.

(5) Due to the timeliness and relevance of infofomtwhen the system elements of certain infornmatibanges,
other information associated with it will also clyan At the same time, because the enterprise ektenvironment
and internal factors are in a dynamic change, yetem is also required to adapt to this change.

DATA ENVELOPMENT ANALYSIS

The famous operational researcher A.C harnes W.wager and E.R hodes first proposed data envelopment
analysis (DEA for short) method to evaluate thatre¢ effectiveness in 1978. It's a method which daal with
multi-objective decision problem with multiple ingu(input as small as possible) and multiple owgoutput is
larger, the better). Its basic principle is Pa@imality principle. Under the configuration ofsaurces, the state of
Pareto Optimality is only to reduce the interesteftain people can increase the interest of onmae people.
Judging DEA efficiency from input and output canumelerstand from the following two points:
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(D)Input principle: Reduce spending one productiait but not reduce other production units, theslenf output
will not change as a result, which shows the prtidoainit is inefficient.

(2)Output principle: Increase one production unitpat without reducing other production unit of jputt, still
doesn't increase investment, which said the praglucinit is inefficient.

Only the above two criteria have been rejected ptioeluction unit is completely effective. It pattarly pointed
out that the DEA method is a purely technical, Wrgen have nothing to do with the market (price).

C?R method is a system analysis method, mainly basdteoprinciple of relative efficiency evaluatioruggose
there are n decision-making units (DMU), each DM&$ m kinds of input and p kinds of outpu)%. said the i
kinds of inputs in j DMU, Yi said the r kinds of outputs in j DMU. The respegly corresponding weight
coefficient are V= (4, Voo | U7 (o thenlh )

miné

DAX +S =6x

(1)
ZAjyj -s'=y

j=1
§20,820420,j=12,..n

The meaning of the basic variables @R model.

(1)@ is the valid value for decision making undMU, (The effective use of input relative to output).

(2) Xj is the unit of inputs inPMU ;| which can be represented t()?(jl’ Xy eeee X ).

(3)y, is the unit of outputs inPMU;, which can be represented BY,1, Y50y, ) A, TEPresent the

reconstruct an efficient DMU in which the j decisimaking unit relative tobMU - S', S are the slack variable.

The efficiency of the model value iC?R model is technical efficiency, its economic meanis when the ith
DMU output level remains the same, best performamdbe sample (DMU) in the efficient frontier sack as the
standard, the investment proportion of the actesldn1-6 is the more investment proportion of ith DMU, the
biggest reduced input proportion (or waste). Irtipalar it is divided into the following three kisf situations:

(1)When 6=1 and S* = S =0, we call that DMU, is DEA efficiency. In the economic system composéd
decision making units, the output on the basi$efdriginal input has reached optimal.

(2)When =1 and S* # 0or S #0, we call DMU, is weak efficiency. In the composed economic systé n
decision making unit, adding inpu% can reduceS  and keep the original outpufo unchanged, or under the
condition of invariable inputX%, S" output can be improved.

(3)When g <1, we call DMU, is DEA inefficiency. In the composed economic systof n decision making units,
for the input x, down to the original inputx,, @proportion and keep the original outpyj not reduce.

Model of C2R implicit assumptions that DMU can be increasegriportion to expand the scale of output, that is
the size of the DMU does not affect its efficiendis assumption is quite strict, in many casesait not be
satisfied. In order to solve this problem, Bankenarnes and Cooper (1984) considering the sizeeofariable
remuneration and put forward the improvement schezdirmodel. Variable size remuneration assumptions can
made it remove the influence of scale efficiencyewttalculate the technical efficiency. The resgltfficiency is
type (2) which represents the pure technical &fficy:
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min @
AX +s =8
;1 % (2)
2AY =S =y
j=1

S =142 011200

i=1

s 20,8220

Because “technical Efficiency =pure technical éfficyxscale efficiency”, we can separately coust téchnical

efficiency and pure technical efficiency of DMU u$e Rmodel or BC? model, and we can get scale efficiency
through it.

If the optimal solutions ofc2Rmodel are A, So, S, €, when meeté=1, and S,=5,=0, DMU,is
technological efficient, else or not. The reasoth& production input is too large, or not beeltyfmmade use of
production capacity, resulting the shortage of outpf we want to make the invalid unit be effeetiy, it is
necessary to adjust the input vector and output tovec to its efficient frontier

"projection™: Xo=0%=-S,, ¥o=6Y%+S,. As long as the input reduce %o and the output increased
toYo,PMUj, is effective comparing with other n - 1 decisiaritu

When applicate DEA method to evaluate, we need utiiple replication on the next steps in order tain a
more reliable results, sometimes may be combinél ether quantitative or qualitative methods[10].

a.Determine problem stage
To make the information provided by the DEA metli®dhore exact and scientific, this stage needstddne the
following work:

(1) It is necessary to define the target of evabmaaind around the target of evaluation to be amalyto object of
evaluation. It is including identifying the mainaje and sub-goals as well as the factors thattaffiese targets,
and established a hierarchical structure.

(2) Determine the nature of the various factorsgshsas the factors are divided into mutable or inable,
controllable or uncontrollable as well as majorronor.

(3) Considered the possible qualitative and quatité relationship between factors.

(4) Due to some decision-making unit is open, samed need to identify the boundary of the decisimaking
unit and analyze the structure and layer of desisi@king units.

(5) The results need to be qualitative analysisfaretasting.

b Modeling computation stage

This stage needs to be done the following work:

(1) To establish evaluation index system. Accordimghe analysis of the first stage, determineitidex system
which can fully reflect the evaluation target, aamie of the qualitative relationship between tligcators reflect
to the constraints of weightat the same time, we also can consider the diwedditnput and output index system,
comparative studies between the analysis resuéta¢h case and then get a reasonable managenuniation.

(2) Select DMU Select DMU is essentially determining the referesee Therefore, the selection of DMU should
meet the following basic characteristics, thatasihg the same goal, task, external environmentiapdt and
output index. The selection of decision-making sifstto have certain representativeness.

(3) Collect and organize of the data has the dviditla

(4) According effectiveness analysis of the taayet the actual background to select the appropig# model to
calculate.

c.The results of analysis stage
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This stage needs to be done the following work:

(1) On the basis of the above work, the calculatiesult is analyzed and compared, find out the e&aisthe
invalid unit is invalid, and provide further waysitprove.

(2) According to the result of qualitative analyaisd forecasting to examine the rationality of ga#ibn results,
DEA model can be used when necessary to take $esgdrames evaluation respectively, comprehensiatysis
of the result, it can also be combined with othesezsment methods or reference other methods proived
information for comprehensive analysis.

All'in all, as a kind of effective system decisianalysis method in recent years, DEA evaluatiorhotbis widely
applied to technology and productivity advancehtgcal innovation, the problem about the cost-bienbfit,
resource allocation, financial investment, perfano@evaluation and other fields. It opens up a pespect and
provides a new means for evaluation and decisiokisrggoroblem of multiple input multiple output case

INFORMATION SYSTEMS' BUILDING OF SMALL AND MEDIUM E  NTERPRISES BASED ON DATA
ENVELOPMENT ANALYSIS

Using the concept of life cycle method we make matmoduction. The design is divided into five palilee:
feasibility studies and planning system; requirehseralysis and general design; detailed designesysperation
and system test; maintenance and evaluation.

a. Feasibility studies and planning system

The object of the design is an enterprise. Therprige analyzes and sorts the vast amounts ofedaty day. They
convey a lot of information. In order to improves imanagement information system, increase the tipera
efficiency, management level and economic benefitich can provide customers with quick and highligua
service, enhance competition ability. We can immatrinformation management for the whole enterpiiisehe
development process we use different developmeitiods to carry on the design, we can find theituiess and
differences.

b. Requirement analysis and general design

The main task of enterprise should be coveredingystem so as to make the management and bugieessinel
timely and accurately entry and access to releuvaits and departments of operation status infoonatnd it can
be controlled and managed effectively. We shouliaek the relevant data to be processed, auxitiagyinterface
prototype, clear requirements through acquaintieghtusiness.

c. Detailed design

(1) The target of system implementation. Manager@otmation system is a combination of human aratime.
With the improvement of the system, the goal ofdbastruction of the system is also constantly owpd, so we
must consider the development strategy of entexprand the development of computer and conditidhe
construction goal of the enterprise managementrmmdtion system should be also put forward at a fegel to
ensure the integrity advancement and science cfytsiem.

(2) The structure of the system design. Data psiegswork of each profession have correspondingtfanal
departments, and is performed by the correspongliofgssionals. The existing institutions and vasidunctional
departments are gradually formed in the processntdrprise development, which has its certain matity and
limitations in some respects, which cannot adapthto requirements of modern management. Thereforéhe
construction of the enterprise MIS, we should gltibut the relationship between information researfully, and
carry on the reasonable division of subsystemsderato improve the data processing efficiency quality.

(3) System module partition. Based on the aboverdesi process and data class incidence matrix adetive
conducted the division of subsystem. The specipsare as follows: First, relational table ahmaicess and data
class will be built. The process of the system ysialshould be arranged by executive order frontdpeo down,
and data classes related to the process will lzm@ed from left to right. The relationship betwélea process and
data class fill in the table: fill C when the rédauship is generate relationship, fill U when tledationship is use
relationship, be blank when no relationship. We itd)/C matrix. Second, adjust the U/C matrix. Pamether the
similar function in order of process; meanwhilewstljthe arrangement of the data classes. Througtyrddual
adjustment, make C pooled together as far as gessihd adjust the arrangement of data classesfaarmdthe
strongly connected matrix.

(4) System operation and system test. Based omlibge analysis and design the subsystem. Accortdirthe
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logical model system as a whole, following functimatively independency and considering the ppieciand
combining with the actual needs of the enterpiitsetnanagement information system can be dividéd tiwelve
subsystems. Encoding process can be handled usjegt-@riented programming language.

DEA module function of sales market subsystem:Tifieiency of different sales department; the e#ioty of
different times compared the same sales departi&#.module function of production subsystem: Epobduct
manufacturing workshop’s production efficiency; jstheduling scheme’s effectiveness. DEA moduletfanaof
supply subsystem:The choice of raw material supglithe choice of material distribution plans. DE®dule
function of personnel management subsystem:Managermke employee performance; evaluation of each
departments’ manpower arrangement efficiency.

THE EFFECTIVENESS OF ENTERPRISE MANAGEMENT INFORMAT ION SYSTEM BASED ON

DEA

Understanding the nature characteristics of thermétion systems, we can targeted discover itsradgas to
applied to the realistic environment. Informatigrstems is contribute to the current environmendun country,
the core task is provide the additional efficiemonus for transcendence development of Chinesepeisie The
efficiency of bonus has three levels: institutioleatel, management level and operation level.

This paper is a preliminary study the DEAs apgima in the enterprise management information systié has
played an advantage of DEA in dealing with multiplput multiple output. How DEA applied to each qmany's
management information systems also require spjmmibl developers in-depth study. Such as DEA
decision-making unit and evaluation index systeradnt® do further specification; DEA application iges of
other model: the efficiency of the algorithm andoso

CONCLUSION

The basic idea of data envelopment analysis isgusiathematical programming model to compare thativel
efficiency between the decision-making unitth make a quantitative comprehensive evaluation of
decision-making unitdlt is considered to be a multi-objective decisioaking method in dealing with multiple
inputs multiple output problems$n the process of analysis, it does not need tergghe the weights of input,
output artificially in advance, its main characséid lies in objective and comprehensive of evatumatEnterprise
operation is a multiple input multiple output commplsystem, and there are a lot of problems whiare be
objective and comprehensive analysis, combined witterprise information construction is the keynpadf
effective competition an enterprise factor, so thisthod in the enterprise information managemesitesy has a
broad application prospect.
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