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Accepted: 15 October 2018 Rural areas have always played a significant role in theglobal economy by providing a variety of foods andraw materials. This role is much more prominent in devel-oping countries. Rural development is also an importantpart of regional policies, covering agriculture, forestry,natural resource management, land use, and economicdiversity in these areas. The present study focused oninvestigating rural development in rural areas of IslamsharCounty, Iran. Given the lack of productivity in this regionand the fact that this county is so close to two metropolitancities of Karaj and Tehran, it is necessary to examine thelevel of development of the villages in this county. Amongvarious methods of ranking, the credit and point of ruraldevelopment in this research were measured by AHP-based TOPSIS, factor analysis, and scale gram methods.Categorization by TOPSIS and factor analysis revealed closeresults considering 27 criteria for the evaluation of choices.Scale gram analysis generally confirmed these results. Also,the overall results show that the economic factor derivedfrom the factor analysis method and the agricultural factorderived from the AHP method were acceptable. Accordingto the viewpoint of the research population, many of therural areas in the studied county were categorized in "de-prived" group.
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INTRODUCTIONSince all-inclusive growth of human beingcomprises the main goal of development, it isessential to find and understand the status ofhuman communities and their needs in spir-itual and material dimensions when planningfor development (Pourtaheri et al. 2009;Pourtaheri, 2010; Rezvani, 2004). One of theimportant concerns in developing countriesis approaching an acceptable level of devel-opment in different dimensions. Rural devel-opment is a significant basis for nationaldevelopment in every country (Rezvani,2002). Approximately half of the world pop-ulation (56%), two-thirds of developingcountries, and most of the deprived worldmake living through agriculture. In addition,it has been established that most of the poorin the world live in rural areas (two-thirds,i.e. roughly 900 million people). Over the pastdecades, the greatest part (66% in 1960) ofthe Iranian population has been made bythose living in rural areas and they used toearn money mostly from agriculture. Today,after many ups and downs, villages have suc-ceeded to preserve their credit and find theirplace in the national economy within whichagriculture still plays a key role. Althoughsince the beginning of the recent century andespecially since the middle of the century, wehave witnessed a gradual decrease in ruralpopulation in favor of urbanization, availablestatistics show that one-third of the Iranians(27% in 2015) still live in rural areas (WorldBank, 2015). Furthermore, accounting for24% of Gross National Product (GNP), 40%of non-oil exports, 30% of labor, and 80% ofthe country’s food needs, the agricultural andrural area sectors still form an important partof Iran’s economy (Statistical Center of Iran,2011). A deep examination of the matter revealsthe high importance of rural areas because,as Tudarou (1991) and Eftekhari et al. (2009)believe, rural areas are responsible for all theproblems of underdevelopment such asprevalent poverty, growing inequality, rapidpopulation growth, and rising unemploy-

ment. Iranian villages have always had an in-significant contribution to the national devel-opment due to their dispersion, and lowpopulation density, cultural and ethnic char-acteristics, and the obstacles against rural in-tegration; as well, irrespective of a hightheoretical place, the agricultural sector hasfailed to practically influence much of the na-tional macro decisions (Ostovar, 2007; Rez-vani, 2002).Some consider the issue of rural develop-ment to be obsolete; however, it does notmean that the extent or intensity of ruralpoverty has been alleviated in undevelopedcountries over the recent years, but it is op-posite in a major part of the world becausethe priorities of the governments and the pat-terns of most helping brokers have beenchanging in the past 10-15 years (John Barry,2001). Over the past several decades, devel-opment, quality, and infrastructure have beenthe source of many challenges to the devel-opment trend of regions throughout Iran af-fected by inefficient national planning andthe past programs. On this account, the in-vestment policy of the government was setforth for economic regions, sectors, and sub-sectors aiming at fair distribution and thetackling of the existing imbalances (Rez-vani & Sahneh, 2005). Knowing the advan-tages and disadvantages of regions isessential for providing plans, programs, andpolicies in such a way that using socio-cul-tural, economic, contextual, hygienic, etc.indices could be considered as a suitablecriterion for the placement of districts andalso a significant factor of removing thecurrent difficulties towards a sustainable   de-velopment (Ghanbari  Haft Cheshmeh & Hus-sainzadeh Dalir, 2005).According to scientific findings, effectiveplanning with reality-based productive andefficient programs is an important move to-wards establishing social justice in differentregions since the analyses and cause investi-gations will not be reliable if planning doesnot go along with resources and circum-stances that are currently available in regions
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(Pezeshki & Zarafshan, 2008). The experi-ences of some countries, such as India, SouthKorea, China, and Malaysia, demonstrate theefforts of central governments to promote theefficiency of socioeconomic life in villageswith the purpose of achieving an integratedregional development. For example, India isa pioneer in expectant poverty alleviationprograms in rural areas focusing on rural in-tegrated development approach and makingnon-farming activities diverse, particularly inthe development of rural industries. Pointingout to the need for removing regional differ-ences as a basis of growth and develop-ment, Prashanth Reddy, a regional planningexpert of India, mentioned in an article titled“regional inequality in the state of AndhraPradesh” that reduced regional inequality inthe state of Andhra Pradesh (three coastal re-gions of Andhra, Rayalaseema, and Telan-gana) in India over the recent 50 years hascaused information technology growth in theregions to increase and rural poverty to de-crease (Sharma & Reddy, 2004). Also, re-gional development and underdevelopmentare among the most discussed issues byeconomists and programmers. In this re-spect, the regional inequalities and differ-ences that are affected by socioeconomicfeatures, as well as policies andprograms, have made programmers developtechniques and methods to identify and ana-lyze the reason(s) of regional inequalities anddifferences via determining the developmentand regional ranking (Mohamadi et al., 2016).In similar studies, Hou Yu et al. (2010) in-vestigated the development status of thecoastal areas of China from 1998 to 2007. Toassign weights to the indices, they com-pared AHP and principal part analysis (PCA)methods. Based on the results, no singlemethod sufficed in assigning weights to theindices because the principal componentswere a linear combination of primary vari-ables, and AHP considered a better and moreefficient method. Zanakis et al. (1998) foundthat some methods, in addition to the com-mon parameters, have other parameters such

as constant coefficient, which affect the idealsolution or final answer. They also stated thatadopting different methods to evaluate thechoices would entail different results. Ac-cordingly, to elaborate on the issue, they con-ducted a comparative analysis of a number ofmulti-attribute decision-making methods in-cluding SAW, TOPSIS, and AHP.Al-Hassan et al. (2007) studied the regionalinequalities in Ghana within 1990-2000using cluster analysis and factor analysis asthe main methods. The regions of the coun-try were categorized into privileged, semi-de-prived, and deprived areas. In a study onknowledge-based communities, Chu et al.(2007) analyzed the SAW and TOPSIS meth-ods comparatively. The ranking of the studiedcommunities showed similar results fromboth methods; however, the researchers in-troduced TOPSIS as a more suitable methodof recognition and elaboration of the existingrealities. The methodology of Sharma (2004)in his research was composed of determininginequalities and analyzing principal compo-nents as well as the constant coefficient.Wolf et al. (2004) compared AHP and Ana-lytic Network Process (ANP) and used thesetwo approaches together with six criteria and43 different indices to evaluate forest man-agement. They found that multi-criteriaanalysis outperformed ANP. In a comparisonof a number of multi-criteria decision-mak-ing methods, Voogd (1983) found that the re-sults of each method were different fromthose of the other methods at least in 40% ofcases. He maintained that the index weight-ing differed across the various methods andthe process and algorithm of ideal solutiondetermination were different as well. Philliset al (2002) conducted a study titled “sustain-able development, unclear concepts and theirevaluation using fuzzy logic”. They believethat the definition and measurement of sus-tainable development is inherently an intri-cate and vague concept, and fuzzy logic andits systemic method are an accurate and ap-propriate technical means for unclear sub-jects for which the common mathematical

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouri



In
te

rn
at

io
na

l J
ou

rn
al

 o
f A

gr
ic

ul
tu

ra
l M

an
ag

em
en

t a
nd

 D
ev

el
op

m
en

t, 
9(2), 8

9-106, 
 June 2

019.

92

methods are not suitable. Therefore, thisstudy used the fuzzy logic method to evalu-ate development. Soares et al. (2003) pre-sented a categorization method for differentregions of Belgium in order to support re-gional development policy. This ranking wascarried out using multi-variable statisticaltechniques of cluster analysis based on 27 so-cioeconomic, hygienic and educational in-dices.Accordingly, and in line with the subject ofthis research, the villages near IslamshahrCounty were expected to have experienced abalanced growth in different economic sec-tions compared to the other rural areas in theregion due to the closeness to the capital.However, given the decentralized develop-ment activities of the government, thesecities have usually been left unnoticed interms of development needs. Or, the lack ofanalysis and credit ratings in smaller townsaround megacities makes the aforesaid in-dices difficult to tackle. The present studyaims at comparing ranking methods to rankthem in terms of efficiency andinvestigating the performance of the govern-ment in organizing development and under-development in the abovementioned regions.Additionally, attempts were made to answerthe question as to whether the develop-ment has been conducted as a balanced movebased on the rated indices or it has beenoverlooked under the influence of thenearby megacities. This study also makes anattempt to suggest the programmed manage-ment as a solution to use the available re-sources and execute services and projectsthat can contribute to the development ofrural areas. 
METHODOLOGYThis is a quantitative study and applied re-search in terms of purpose. The main designof the study was a survey. Data were collectedby three questionnaires as research instru-ments of library investigation using subjectnote-taking and the review of studies con-ducted by other scholars in line with the

framework, purposes, and questions of thepresent research. The questionnaires differedin ranking method. The executive people andbeneficiaries in rural development made upthe statistical population of the research. Theexperts and staff of Jihad-e AgricultureOrganization of Islamshahr were investi-gated the state and executive agents factorsof the county. Islamshahr County has an area of 195 km3(about 1% of the total area of the province)with a semi-arid climate, an average rainfallof 231 MMS, four rural districts, two districts,and 27 villages. The city has relative advan-tages of being located near a large consumergoods market in Tehran, Karaj and Robat-Karim, integrated and fertile lands, publicand private agribusinesses, active agricul-tural associations and cooperatives, educatedusers, and active agriculture graduates. The sample was taken by the proportionatestratified sampling technique. Given the divi-sion of Islamshahr County into two districts,four rural areas, and 27 villages, all person-nel (totally 100 individuals) of Jihad-e Agri-culture Organization of Islamshahr werequestioned. The updated development in-dices-based statistics were received from theStatistical Center and Jihad-e Agriculture Or-ganization of Islamshahr as well as the Pop-ulation and Housing Statistics of 2014. Theface and content validity of the question-naires were confirmed by a panel of univer-sity professors. In order to estimate thevalidity and reliability of the AHP question-naires, the Consistency Rate (CR) was calcu-lated for each matrix and supplied to therelevant expert to review in cases the CR wasgreater than the allowed limit (more than0.1) (Madhoushi & Rahimikhah, 2009). Thiswas repeated until the CR of the pairwisecomparison matrices fell within the allowedlimit and was calculated and tested for everymanager. Based on the calculations, the CR ofmatrices was obtained to be less than 0.1, im-plying the validity and reliability ofthe AHP questionnaire.The analysis unit in the present study was

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouri
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the rural district, and in order to find thedevelopment degree of these areas, 35 devel-opment indices related to agricultural,sociocultural, healthcare, economic, and in-frastructure sectors were prepared and ana-lyzed. The data analysis was carried out usingMS-Excel, Expert Choice, and TOPSIS analy-sis. In order to check the development degreein different regions, several steps must betaken including the selection of indices(Patrick, 2002; Miranda, 1999; Wirén, 2000),scale difference settlement between indices(Kalantari, 2003, 2009), and weight assign-ment to indices (Mousavi & Hekmatnia,2005; Sheykhbeglou et al., 2012; Mohammadi etal., 2012).The methods of TOPSIS and factor analysisof Hwang & Yoon (1981) (Render et al.,2000), as well as Scale gram analysis wereused to find out the rural development levelof the villages of Islamshahr County giventheir advantages and superiorities over theother techniques.
Analytical Hierarchy Process of the research
problemAccording to the theoretical framework ofthe research described above, the first stepof problem-solving through AHP method is todetermine the hierarchical structure of theproblem, where rival criteria and choices arepresented. As elaborated in the TOPSIS method,after the data are standardized, it is necessaryto assign weights to each index (criterion) andsub-indices in order to be used in the evaluationof rural development.The procedure of the research was com-posed of three fundamental steps as follows.- First step: Identification and rankingof AHP-based rural development evaluation(offer AHP tree) (Figure 1).First, given the review of the literature andusing the ideas of experts, the hierarchicaldecision-making tree should be preparedto recognize the rural development evalua-tion. This resulted in 27 effective factorswithin five principal elements.- Second step: Weight assignment to princi-

pal factors (level 1)In the second step, to calculate the relativeimportance (weight) of each principal factor,a questionnaire in line with the AHP ques-tionnaire (pairwise comparison) was pre-pared and handed out to get opinions of theexperts. The questionnaire included a matrixfor paired comparison of factors. Hence,there are comparisons equal to the numberof factors. Given the five factors in level 1, thenumber of comparisons or questions is 10.After the questionnaires were filled, theInconsistency Rate (IR) of each factor was ex-amined separately. Finally, 10 question-naires were analyzed and the opinions of theparticipants were joined via the ExpertChoice Team. This software has a lot of capa-bilities to incorporate paired comparison ma-trices of individuals and integrate matrices ofdifferent persons into a single merged matrixwhere every element is obtained through ageometric mean.Elaboration on calculations of the abovetable by Expert ChoiceFor example, the geometric mean of theentry in the above table was calculated asbelow:
Given the reversibility principle in theAHP method, the elements under the matrixdiagonal are opposite to those of upper diag-onal. For example, the entry is obtained asbelow: 
The other elements of the table were ob-tained likewise whose results arepresented in Table 1.The weights of Level 1 were calculated asbelow. Therefore, after the calculation of thegeometric mean of opinions of the experts,the problem decision-making matrix wasfirst normalized using the following relation-ship:

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouri
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A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / DehyouriFor example, to get entries and in the nor-malized matrix, we went ahead as below.First, all the entries of the first column in themerge matrix were summed up:
Then, the entry  from the merged (geomet-ric) matrix was divided into the total numberof the first column. 

Figuer 1. AHP tree of rural development evaluation factors
The other remaining elements of the nor-malized matrix were calculated via the aboveformula. Following normalization of thegroup decision-making matrix, now it wasthe turn to assign weights to the componentsof Level 1 which was calculated using the rowmean method as below:

For example, in order to calculate theweight of A, all elements of the first line in thenormalized matrix were first summed upand, then, they were divided into the numberof all principal factors i.e. 5. Accordingly, wehad:
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A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / DehyouriTherefore, other remaining weights werecalculated as above whose results are demon-strated in Table 1. 
Calculation of matrix consistency rate (CR) Group decision-makingTo ensure the reliability of the ranking ofrural development evaluation, InconsistencyRate (IR) of paired comparison matrix shouldbe identified. The steps to calculate the IR areas follows:- First stage: Calculation of Weight SumVector (WSV)

WSV=D×W- First, the paired comparison matrix D(Table 4-5) is multiplied by relative weightvector (W):

- Second stage: Calculation of ConsistencyVector (CV)The elements of WSV are divided into rela-tive weight vector (W), and the resulting vec-tor is called consistency vector (CV):

- Third stage: Calculation of the largest spe-cial value of paired comparison matrix (λmax):
- Fourth stage: Calculation of inconsistencyindex (II):

N 1 2 3 4 5 6 7 8 9 10
I.R.I 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.51

Table 1
Inconsistency Random Index (IRI)

(Saaty, 1980)
IRI is the value which is extracted from therelevant table. This value is 1.12 for a matrixwith the dimension of n=5. Finally, the IR ofthe desired matrix amounts to IR=0.02. Con-sidering the fact that the value is less than  0.1(IR≤0.1), then, there is a consistency in thepaired comparisons. - Third step: Calculation of weight of ele-ments in level 2 (local weights)The third move is to calculate the weight of

subsidiary factors affecting each subgroup. - Fourth step: Final weight of elementsThe final weight of elements in each groupequals to the product of local weight of ele-ments in the weight of their group head(principal factors). Then, ranking of eachrural development evaluation factor is iden-tified. The results of this phase are demon-strated in Table 2. - Fifth stage: Calculation of inconsistencyrate (IR):
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RESULTSThe results in Table 2 indicate the followingranking in terms of important factors: vil-lages with a center for agriculture jihad serv-ices with the relative weight of 0.113 wereranked the 1st, villages with a bank with therelative weight of 0.095 were ranked the 2nd,villages with economic male participationrate with the relative weight of 0.075 rankedwere ranked the 3rd, villages with an agricul-tural machinery repair shop with the relativeweight of 0.074 were ranked the 4th, villageswith a telecommunication center with therelative weight of 0.069 were ranked the 5th,villages with a gas station with the relativeweight of 0.057 were ranked the 6th, villages

with a veterinarian or veterinary technicianwith the relative weight of 0.055 were rankedthe 7th, villages with a healthcare center withthe relative weight of 0.052 were ranked the8th, villages with a total unemployment ratewith the relative weight of 0.045 were rankedthe 9th, villages with yield per rice hectarewith the relative weight of 0.044 were rankedthe 10th, villages with gas with the relativeweight of 0.043 were ranked the 11th, villageswith arable land per capita with the relativeweight of 0.040 were ranked the 12th, villageswith yield per grains hectare with the relativeweight of 0.035 were ranked the 13th, villageswith pharmacy with the relative weight of0.026 were ranked the 14th, villages with

Table 2
Ranking of Rural Development Evaluation Factors Based on the AHP Method

Principal 
factors

Weight of 
principal factors

Subsidiary 
factors

Local weight of
subsidiary factors

Final weight
Rank 

(Priority)

Agriculture development (A) 0.387
A1 0.293 0.113 1A2 0.193 0.074 4A3 0.143 0.055 7A4 0.104 0.040 12A5 0.113 0.044 10A6 0.091 0.035 13A7 0.062 0.024 15

Economic development (B) 0.251 B1 0.379 0.095 2B2 0.301 0.075 3B3 0.178 0.045 9B4 0.091 0.023 16B5 0.051 0.013 21
Infrastructure development (B) 0.207 C1 0.335 0.069 5C2 0.275 0.057 6C3 0.209 0.043 11C4 0.107 0.022 17C5 0.075 0.015 20
Healthcare development (D) 0.114 D1 0.458 0.052 8D2 0.231 0.026 14D3 0.172 0.020 18D4 0.084 0.009 23D5 0.054 0.006 25
Socio-cultural development (E) 0.041 E1 0.381 0.016 19E2 0.252 0.010 22E3 0.171 0.007 24E4 0.117 0.005 26E5 0.079 0.003 27
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yield per legumes and vegetables hectarewith the relative weight of 0.024 were rankedthe 15th, villages with female economic par-ticipation rate with the relative weight of0.023 were ranked the 16th, villages withelectricity power with the relative weight of0.22 were ranked the 17th, villages withhealth care services house with the relativeweight of 0.020 were ranked the 18th, vil-lages with pitch and sports hall with the rel-ative weight of 0.016 were ranked the 19th,villages with drinking water with the relativeweight of 0.015 were ranked the 20th, villageswith total economic participation rate withthe relative weight of 0.013 were ranked the21th, villages with literate population withthe relative weight of 0.010 were ranked the22th, villages with waste disposal system withthe relative weight of 0.009 were ranked the23th, villages with mosque with the relativeweight of 0.007 were ranked the 24th, villageswith paramedic or midwife with the relativeweight of 0.006 were ranked the 25th, villages

with library with the relative weight of 0.005were ranked the 26th, and villages with dis-pute resolution council with the relativeweight of 0.003 were ranked the 27th. 
A) TOPSIS-based ranking of villagesAfter weight assignment to the indices andsub-indices, the rural areas of Islamshahrwere ranked by the TOPSIS method. For thispurpose, the standardized matrix of data wasfirst prepared. Then, following AHP-obtainedweights multiplied by the normalized values,the positive and negative ideal values werederived from the balanced matrix. Now, thedistance of each rural area within each indexfrom positive and negative ideal values couldbe earned. Finally, the rural areas wereranked based on Ci+ values. Accordingly, thevillages of Islamshahr were examined using
Ci+ values and were ranked with respect tothe scale incorporated into Table 3 in termsof rural development.

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouri

Table 3 
Rural Development Situation Scale
Development degree Deprived Underdeveloped Less developed Developing DevelopedPoint 0-0.20 0.21-0.40 0.41-0.60 0.61-0.80 0.81-1

Source: Feyzpoor and Abadi (2012)
Ranking of the villages of Islamshahr interms of rural development indicated that thevillages of Shatereh, Chichaklu, AhmadabadMostofi, and Firuz Bahram were the highestamong others in terms of development. Onthe contrary, the villages of Qaleh Abrik andHussainabad Siah Ab were the lowest in de-velopment ranking with the points of 0.027and 0.021, respectively. Therefore, out of the27 villages of Islamshahr, four villages wereevaluated to be less-developed and 23 wereidentified to be underdeveloped. 

B) Factor analysis-based ranking of villagesPrior to conducting the factor analysis, it is

essential to meet the following assumptions. Sampling adequacy (KMO)1In order to investigate the adequacy of sam-ples and ensure the appropriateness of thecollected data for factor analysis, the Kaisertest (KMO, 1961) was used. Bartlett’s Test of SphericityA significant Chi-Square statistic inBartlett’s Test of Sphericity is the least re-quirement for conducting the factor analysis.In this test, the rejection of the null hypothe-sis implies that the correlation matrix has sig-nificant data, and the least requirement forfactor analysis is met (Sarmad et al., 2004). 
1 Kaiser Meyer Olkin
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Now, given the current correlation of eachindex with every factor, it is possible to adopta suitable name or names for each factor.
First factor: This factor holds a net value of9.655 and can explain solely 25.409% of thetotal variance. This factor with 11 loaded in-dices, given the type of accumulated indica-tors in it, could be called economic index. 
Second factor: This factor holds a net valueof 7.828 and can account for 20.600% of thetotal variance. This factor with nine loadedindices, given the type of accumulated indi-cators in it, could be called healthcare index. 
Third factor: This factor holds a net valueof 7.620 and can capture 20.053% of the totalvariance. This factor with six loaded indices,given the type of accumulated indicators in it,could be called socioeconomic index. 
Fourth factor: This factor holds a net valueof 7.264 and can explain solely 19.115% ofthe total variance. This factor with five loadedindices, given the type of accumulated indi-cators in it, could be called agriculture index. 
Fifth factor: This factor holds a net value of3.048 and can explain solely 8.021% of the

total variance. This factor with two loaded in-dices, given the type of accumulated indica-tors in it, could be called infrastructure index(Tables 4 and 5). Following identification of the number offactors and that each index was loaded inwhich it was possible to rank the villagesusing the factor points of each settlement rel-evant to the indices under study. Finally, thedevelopment degree of different villages wascalculated considering the obtained factorpoints and identified based on the standardsof Table 6. According to the information already de-scribed on the ranking of villages of Is-lamshahr using the exploratory factoranalysis method, it is evident that all the vil-lages were identified to be underdeveloped.A)  Comparison of TOPSIS and factor analysisThe comparison of ranking of the villagesof Islamshahr in terms of rural developmentvia the methods of TOPSIS and factor analysisdemonstrated that some of the villages heldsimilar places in both methods, while othershad different places. Accordingly, the villages

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / DehyouriExploratory factor analysis using analysis ofprincipal components and varimax rotationfor rural development indices demonstratethat KMO value of 0.890 and Bartlett’s Test ofSphericity at 0.01 is significant. Therefore,given the sampling adequacy and significanceof Bartlett’s Test, the correlation matrix re-lated to rural development indices is suitablefor factor analysis. 

The factor analysis model was implementedin this study using 34 indices related to 27rural areas in Islamshahr out of which fivefactors were identified with the net value ofhigher than 3. These five factors account fortotally 93.197% of rural development vari-ance. Also, the indices with a factor loading of0.5 and higher were considered to be the con-stituent elements of each factor. 
Factor No. Total Variance % Cumulative variance %

1 9.655 25.409 25.4092 7.828 20.600 46.0083 7.620 20.053 66.0614 7.264 19.115 85.1765 3.048 8.021 93.197

Table 4 
Net Value and Variance Percent Captured By Each Factor
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Principal
Index

Subsidiary Index
Factor1 2 3 4 5

Econom
ic

Female Unemployment Rate 0.968Male Unemployment Rate 0.966Total Unemployment Rate 0.898% of total economic participation 0.893% of villages with mosque 0.863% of villages with bank 0.861% of female economic participation 0.856% of villages with agricultural extension center 0.804yield per legumes and vegetables hectare 0.790% of villages with agricultural services center 0.657% of male economic participation 0.582% of villages with paramedic or midwife 0.904

H
ealthcare

% of villages with health care services house center 0.898% of villages with social worker 0.887% of villages with health care center 0.837% of villages with pharmacy 0.818% of villages with waste disposal system 0.737yield per rice hectare 0.715% of villages with rural cooperative Co. 0.689% of villages with tap water 0.404
Socio-cultural

% of villages with public library 0.939% of villages with sports hall 0.933% of literate population 0.911% of villages with dispute resolution council 0.886% of villages with mailbox 0.882% of literacy of men 0.862yield per grains hectare 0.571
Agriculture

% of villages with veterinarian or veterinary technician 0.792Area of farmland per capita 0.779% of villages with agricultural machinery repair shop 0.740% of villages with electricity power 0.809% of literacy of women 0.856
Infra-

structure
% of villages with gas 0.659% of villages with telecommunication 0.592

Table 5 
Rotated Factor Matrix of Rural Development Index
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Developed xi> mean + 2sdDeveloping Mean + sd < xi < mean + 2sdLess developed Mean – sd < xi < mean + sdUnderdeveloped Mean – 2sd < xi < mean – sdDeprived xi < mean - 2sd

Table 6 
Determining Standard of Rural Development Degree 

Index Positive Neutral Negative% of literate population 25.65 25.65-23.3 23.3% of literacy of men 89.6 86.16-89.6  86.16 % of literacy of women 13.85 10.41-13.85 10.41total economic participation rate 60.66 57.3-60.66 57.3rate of male economic participation 28.9 27.1-28.9 27.1rate of female economic participation 2185.1 1572.7-2185.1 1572.7Reverse unemployment rate 779.1 540.3-779.1 540.3Reverse male unemployment rate 231.1 159.3-231.1 159.3Reverse female unemployment rate 5.64 3.44-5.64 3.44% of villages with public library 14.3 8.4-14.3 8.4% of villages with pitch and sports hall 88.2 51.8-88.2 51.8% of villages with mosque 60.27 35.3-60.27 35.3% of villages with agricultural services center 719.9 365.5-719.9 365.5-% of villages with agricultural extension center 107.6 77.4-107.6 77.4% of villages with dispute resolution council 130.8 99.4-130.8 99.4% of villages with rural cooperative Co 729.4 514.8-729.4 514.8% of villages with electricity power 252.7 173.9-252.7 173.9% of villages with gas 69.75 50-69.75 50% of villages with drinking water 275 177.9-275 177.9% of villages with health care center 353.7 249.3-353.7 249.3% of villages with pharmacy 1190.9 855.9-1190.9 855.9% of villages with health care services house 91.7 61.3-91.7 61.3% of villages with paramedic or midwife 2889.6 2005.8-2889.6 2005.8% of villages with social worker 556.8 318.4-556.8 318.4% of villages with waste disposal system 4268.6 2932.6-4268.6 2932.6% of villages with bank 2013.7 1497.1-2013.7 1497.1% of villages with agricultural machinery repair shop 1701.5 1174.3-1701.5 1174.3% of villages with gas station 82 58-82 58% of villages with mailbox 138.8 84.8-138.8 84.8% of villages with telecommunication 621.2 310.7-621.2 310.7% of villages with veterinarian or veterinary technician 131.32 94.98-131.32 94.98Area of farmland per capita  11.6 8.6-11.6 8.6yield per rice hectare 2701.1 1865.1-2701.1 1865.1yield per grains hectare 1406.4 940.4-1406.4 940.4yield per legumes and vegetables hectare  2074.1 1442.9-2074.1 1442.9

Table 7 
Guide to Determine Provincial Indices Nationwide
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A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouriof Shattered, Firuz Bahram, and Chichaklu,securing ranks of 1 to 3, had the highest lev-els of development respectively whilst the vil-lage of Hussainabad Siah Ab held was rankedthe lowest in terms of development basedon TOPSIS and factor analysis methods.B)  Investigation of rural development indicesin Islamshahr based on Scale gram (clusteranalysis) methodIn this study, to investigate the rural devel-opment indices in the villages of Islamshahr,the different indices proposed in earliermethods (TOPSIS and factor analysis) wereconsidered.In the next step, the mean and standard de-viation were calculated for each index whoseresults are presented in Table 1. Also, the sit-

uation of every index, based on the relationM-1/4S (values less than this hold negativesign) and M+1/4S (values higher than thishold positive sign), was calculated where thepositive sign shows the effectiveness of theindex in the related village while the negativesign represents that the village suffers fromproblems in that index. The neutral situationhere reflects the ineffectiveness of theindex in the development of the village(Table 7).In order to categorize the provinces basedon the indices, each index was given twopoints for the positive sign, zero points forthe negative sign, and one point for the neu-tral sign (Table 8). According to this catego-rization, the number of positive, negative andneutral signs were identified.  
Index Situation Number Percent

Socio-cultural indices + 45 36.60 27 20.8- 58 44.6economic indices + 103 29.40 114 21.9- 119 48.7agricultural indices + 88 30.80 56 19.6- 102 49.6infrastructure indices + 32 30.80 8 16.3- 54 51.9
health indices + 48 30.80 34 24.8- 74 47.4- 104 53

Table 8 
Situation of Development Indices Based On the Cluster

Also, in order to rank the villages, the rangeof variation (R) of the points was first ex-tracted for each cluster in Table 1. Then, thedistance of classes was obtained after divid-ing into the number of classes. The pointswere derived using the formula R=Xn-X1 andthe distance between the classes was calcu-lated based on the formula of A=R/K. Here, K

is the number of classes given the develop-ment degree of 5. The primary number wasalso considered to be 2 given the smallestnumber in the table. Therefore, the ruralareas of Islamshahr were categorized intofive groups (Table 9) in terms of develop-ment. 
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Considering the above results and catego-rization of the villages in terms ofdevelopment, a significant difference wasobserved between the villages in meeting theindices under study in rural development.According to the results, all villages weregrouped into three classes of very deprived,deprived, and average.
DISCUSSION AND CONCLUSIONIn the categories derived from thefactor analysis, the economic factor was thehighest. An important indicator of the eco-nomic factor is the unemployment rate ofwomen and men, which indicates a high un-employment rate and, so, the weakness anddeprivation of people in these areas. Thebusiness environment as an important eco-nomic factor is, in fact, more important tobroad indicators of rural development than itis to the narrower economic measures of in-come. Improving the ease of doing businessin this area may well be the single most im-portant and achievable action the countrycan take to increase wealth, equality andhuman development in rural and urban areasalike. Sirčo et al. (2013) showed that the cor-relation between ease of doing businessranking and IHDI extended from the coun-tries with the best business environment tothose with the worst, with a very high corre-lation coefficient of 67%. This is evenstronger than the link between democracyand income, and the inequality-adjustedhuman development index correlates morestrongly with ease of doing business than

does the human development index (63%),the gender inequality index (59%) or grossnational income (57%).The results of the research showed that, thehealthcare, socio-cultural, agricultural and in-frastructure factors were located in the nextdevelopment levels of rural in the Is-lamshahr County, respectively.The results of hierarchical analysis alsoshow that the main factor driving these vil-lages towards development is the agricul-tural factor. There are also economic,infrastructure, healthcare, and socio-culturalfactors.According to the results derived from theScale gram analysis and the classification ofthe villages in terms of developmental level,the following hypothesis test was possible.The research hypothesized that There is asignificant difference between the studiedvillages in meeting the indices of rural devel-opment. Based on the results, allvillages were classified into three levels of“very deprived”, “deprived”, and “moderate”.According to the extracted results, in termsof development indicators, 8 villages were ina very deprived area, 16 villages in the de-prived group and 3 villages in moderate de-velopment. According to the research doneby Moradi et al. (2015) the findings ofthe TOPSIS revealed that the villages of theresearch district, with regards to the devel-opment coefficient (Ci+) can be categorizedinto three levels: developed, developing andless developed (deprived).Due to the proximity of these villages to the

Group Class distance Development degree Number of villages % 

First 8-30.4 Very deprived 8 38.46Second 30.4-52.8 Deprived 16 19.23Third 52.8-75.2 average 3 3.85Fourth 75.2-97.6 developed - 23.08Fifth 97.6-120 Very developed - 15.38

Table 9 
Ranking of Rural Areas in Terms of Development
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two metropolises of Tehran and Karaj, offi-cials should be involved at different levels ofdecision-making and implementation tosolve this problem.Also, the results of the three applied meth-ods demonstrated that the application of onlya single method fails to represent all dimen-sions of rural development ranking and weneed to use other adaptive and complemen-tary methods to gain more reliable results.These results are consistent with Chu et al.(2007), Gose et al. (2000), Hosseinpur et al.(2016), Hou Yu et al. (2010), Voogd (1983),Wolf et al. (2004), and Zanakis et al. (1998).The comparison of TOPSIS and factor analy-sis methods, also, showed that some villageswere ranked similarly by the aforesaid meth-ods, while others held different ranks interms of rural development. According to theresults, all the villages were categorized intothree groups of very deprived, deprived, andaverage. The results revealed that the appliedmethods differed slightly yield similar coeffi-cients in determining the development de-gree, so they can be used for adaptivemethods.     
Implication policySome suggestions can be drawn from theresults described above to improve the devel-opment trend of the villages of Islamshahr andreduce inequality among them.  In order to find the development differencesin various regions, one must first investigatethe current situation of each area to be able tofind causes of the differences in the next moveand to cut or remove them via regional plan-ning. Recognition of capabilities and facilitiesin every area enables the planners to decideand set forth suitable development ap-proaches in line with the needs and circum-stances of the region (Sheykhi & Shahivandi,2012). Following the analysis and evaluationof rural development in the villages of Is-lamshahr, an executive suggestion is pro-posed below to improve the ruraldevelopment in the region.The results of the evaluation of rural devel-

opment in the villages of Islamshahr revealedthat rural settlements have experienced im-balanced development and have sufferedfrom serious challenges and barriers. There-fore, to solve the problem and make a devel-oping situation in villages, the responsiblebodies are expected to conduct planning andpolicy makings with a particular focus onrural areas.  The investigation of the development in thevillages of Islamshahr in terms of health,sociocultural, agriculture, economic andinfrastructure indices indicate inequalities inthe rural areas. Hence, to bring balance intothe development of the region and promoteit, the development interventions areexpected to reduce the inequalities. Takingthe current situation of settlements intoconsideration and defining priorities indifferent issues are of high importanceto achieving suitable intervention practicesand equitable distribution of services andresources in rural areas.   Every measurement of village developmentneeds having settlement hierarchy system or-ganized of which the rural ranking is the firststep. Therefore, it needs to offer the requiredcapacities and develop economic relation-ships within the deprived and less developedareas to relieve the regional imbalance. Ac-cordingly, to set up a hierarchy of rural settle-ments with satisfying performance andfunction, it is inevitable to see a village notonly as a population hub but as a set of activeelements that comprise a comprehensive sys-tem and to communicate concurrently withits surrounding environment including othervillages and cities.  Sociocultural and economic developments,as well as project-based planning, havecaused unbalanced spatial system within therural areas of Islamshahr. On the other hand,the implemented plans to organize properlythe rural areas have focused more on physicaldevelopment, leaving social, cultural and eco-nomic dimensions less noticed. Thus, everyapproach to developing the villages understudy entails a fundamental change in the

A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouri
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A Comparative Investigation of TOPSIS, Factor Analysis, and ...  / Dehyouripolicies and attitudes of the relevant author-ities and taking sustainable developmentprinciples into deeper consideration.Due to the limited financial resources, it issuggested to identify and use those incen-tives and opportunities which encourage in-vestments towards a significant developmentin the area and put them at the core of futurebudgeting and plans.  
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