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Loan consultants assist clients with loan application processing and loan decisions. Their duties may include contacting people
to ask if they want a loan, meeting with loan applicants and explaining different loan options. We studied the efficiency of
service quality of loan consultants contracted to a bank in Korea. They do not work as a team, but do work independently.
Since he/she is not an employee of the bank, the consultant is paid solely in proportion to how much he/she sell loans. In
this study, a consultant is considered as a decision making unit (DMU) in the DEA (Data Envelopment Analysis) model. We
use a principal component analysis-data envelopment analysis (PCA-DEA) model integrated with Shannon’s Entropy to evaluate
quality efficiency of the consultants. We adopt a three-stage process to calculate the efficiency of service quality of the consultants.
In the first stage, we use PCA to obtain 6 synthetic indicators, including 4 input indicators and 2 output indicators, from survey
results in which questionnaire items are constructed on the basis of SERVQUAL model. In the second stage, 3 DEA models
allowing negative values are used to calculate the relative efficiency of each DMU. In the third stage, the weight of each result
is calculated on the basis of Shannon’s Entropy theory, and then we generate a comprehensive efficiency score using it. An
example illustrates the proposed process of evaluating the relative quality efficiency of the loan consultants and how to use
the efficiency to improve the service quality of the consultants.

Keywords : Data Envelopment Analysis, Principal Component Analysis, Entropy, SERVQUAL
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<Table 1> Respondents Characteristics
n % n %
Gender Age
Male 76 71.7 20s 9 8.4
Female 30 28.3 30s 33 31.1
40s 42 39.7
Yearly Income 50s 22 20.8
less than ¥#20,000,000 10 9.4 60s or over 0 0.0
720,000,000 to ¥#39,999,999 30 28.3
40,000,000 to ¥#59,999,999 27 25.5 Amount of Loan
60,000,000 to ¥¥79,999,999 13 12.3 less than ¥#10,000,000 12 11.3
80,000,000 to ¥¥99,999,999 15 14.1 10,000,000 to ¥¥29,999,999 36 34.0
100,000,000 or more 11 10.4 ¥30,000,000 to ¥¥49,999,999 24 22.6
50,000,000 to ¥¥99,999,999 25 23.6
¥100,000,000 or more 9 8.5
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{Table 2> Factor Loading by Principal Component Analysis with Varimax Rotation and Kaiser Normalization

Questionnaire Item Principal Gomponent

1 2 3 4
QI : The consultant provides me the service as promised 0.06 0.84 0.11 0.06
Q2 : The consultant provides accurate service to me. 0.10 0.88 0.04 0.08
Q3 : When the consultant promises to do something by a certain time, it does so. 0.24 0.85 0.06 0.12
Q4 : The behavior of the consultant instils confidence in me. 0.16 0.13 0.13 0.89
Q5 : I feel safe in my records given to the consultant. 0.15 0.14 0.16 0.90
Q6 : The consultant has the knowledge to answer my questions. 0.18 0.09 0.12 0.89
Q7 : The consultant gives me prompt service. 0.88 0.07 0.20 0.21
Q8 : The consultant is never too busy to respond to my request. 0.91 0.15 0.08 0.13
Q9 : The consultant is always willing to help me. 0.90 0.21 0.12 0.14
Q10 : The consultant gives me personal attention. 0.13 0.15 0.82 0.16
Q11 : The consultant has my best interests at heart. 0.14 0.12 0.92 0.10
Q12 : The consultant understands my specific needs. 0.18 0.05 0.90 0.14
Q13 : The consultant has modern looking equipment such as a new mobile phone. 0.46 0.47 0.35 0.10
Q14 : The consultant is dressed well. 0.49 0.43 0.29 0.15
Q15 : Materials associated with the service(such as pamphlets or statements) are visually appealing. 0.39 0.43 0.17 0.22
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<Table 4> Factor Loading by Principal Component Analysis with Varimax Rotation and Kaiser Normalization
) ) Principal Component
Questionnaire Item 1 5
Q16 : I feel satisfied with the overall service quality the consultant provides me. 0.93 0.21
Q17 : 1 am satisfied with the loan that the consultants recommended. 0.93 0.14
Q18 : Overall, I have a good and positive impression toward the consultant. 0.91 0.21
Q19 : T will prioritize the consultant or C bank when selecting the same type of loan service. 0.13 0.87
Q20 : I will continue to choose C bank or the consultant for loan service. 0.28 0.86
Q21 : T will recommend C bank or the consultant to others 0.10 0.89
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<Table 5> Input Output Data for DEA <Table 6> Efficiency of 18 DMUs
DMU REL ASS RES EMP SAT LOY DMU RDM MSBM VRM CES
DMUI | -0.413 | -0.059 | -0.099 | -0287 | 0.676 | 0247 DMUI 1 1 1 1
DMU2 | -0.153 | 0329 | 0.088 | -0.037 | -1.120 | -0.860 DMU2 0.20 0.55 041 0.34
DMU3 | 0259 | 0.136 | -0.228 | 0208 | 0.851 | 0.010 DMU3 1 1 1 1
DMU4 | -0.854 | -0.119 | -0.380 | -0.727 | -0.280 | 0.105 DMU4 1 1 1 1
DMU5 | -0.023 | 0.173 | -0488 | -0.106 | -0.275 | 0.051 DMUS 0.65 0.69 0.28 0.49
DMU6 | -0.091 | 0.137 | -0.344 | -0.079 | -0.127 | 0.529 DMU6 1 1 1 1
DMU7 | -0.065 | -0478 | -0.542 | -0.034 | 0473 | 0218 DMU7 1 1 1 1
DMUS 032 | -0.566 | 0.904 | 0.655 | 0326 | -0.674 DMUS 0.74 0.67 0.71 0.72
DMU9 | -0.385 | -0.096 | 0.407 | -0999 | 0.000 | -0.697 DMU9 1 1 1 1
DMUIO | 1161 | 1.125 | 1449 | 0393 | -0.372 | -0.153 DMUI10 0.30 0.58 0.27 0.32
DMUII | -1.034 | 0.048 | -0.638 | 0.325 | -0.800 | -0.313 DMUI1 1 1 1 1
DMUI2 | 0563 | 0514 | -0.002 | 0.149 | 0425 | -0.867 DMUI12 0.31 0.56 0.51 043
DMUI3 | 0.019 | 0.056 | 0528 | -0458 | -0.159 | -0.169 DMUI3 0.56 0.69 0.31 0.47
DMUI4 | 0.092 | 0.191 | -0.138 | 0208 | -0.482 | 0450 DMU 14 0.64 0.72 0.82 0.73
DMUI5 | -0.188 | -0.655 | -0.365 | 0.153 | -0.108 | 0.179 DMUI5 1 1 1 1
DMUI6 | 0.055 | -0.286 | -0.184 | 0.384 | 0.158 | 0395 DMUI16 1 1 1 1
DMUI7 | 0.749 | -0.796 | 0.043 | 0389 | 0424 | 0395 DMU17 1 1 1 1
DMUIS | 0.870 | 0611 | 0769 | 0630 | 0213 | 0.668 DMUI8 1 1 1 1
B oo = SERVQUAL R8-S AFg-3fo] HEZA} <Table 7> Weight by Shannon’s Entropy
Z slal, AEXAIRZEE dojd Y ARE 7pEsle] ¢
%2}%’43 m}i r}éé};ﬂ WE—OEI, H‘%; tgi n | DEAMocel [ ROV MoEM Y
= mgmol A AaEATh webd] = wia o)A weight 0.421 0.135 0.444
T A 11 S E = 3} &3jo
e o U0 % 2 a9 BEA oS s st
. . . A FARAL Fasksith o A R 0022
o Agelrz, DMU Al @49 Aelt g LT T BT 0 T L e
4 glek mekA, Coelli S[8]0] AAE, DEA 28L& A4 T THETS AR e
& | Foor & A RS BFE A o] g ?_:IJ‘X]‘%[B, 20, 33]% =43 Kéﬂ]’(‘ﬂ%)gl ok
RDM £ MSBM £ VRM maolde] 2 pmy BETOF ARRE $75he Anc 4se) o 344
o) RS <Table 6> LR} Utk o714 Egy T DRl Ak FAsAG gkl A9 Asz 4
o] 18] %5+ 18719] DMU FolA Aajd mgsgoe] 1 DMUSH 88 AR&stel, W=s, $4%, A6(H)
olgb= ojmo]u}, Wk ehAre] o] #AE <Figure 3> YERSATH
DMU 2+ Hl% £ Ao & et nAnks
35 E3t §8M AA 22 wo} 17 FAE7F B2 DMUS wls) dA3] wobA,
ARl FAE A o AU ow 1A ojge
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