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Abstract—Reliability as well as validity of an assessment is 

very important. However, reliability has been frequently 

overlooked in assessment for supplier selection, while 

validity has been treated extensively. In this paper, I 

propose a methodology that can evaluate the reliability of 

assessment. The well-known gauge R&R study is applied for 

the purpose.  An assessor is able to easily apply the 

proposed method because the gauge R&R study is very 

popularin the field. Several case studies show that it is very 

effective to detect embedded problems could be happen in 

assessment.  

 

Index Terms—assessment reliability, analysis of variance, 

gauge R&R study, supplier selection 

 

I. INTRODUCTION 

Recent competitive business circumstance is becoming 

severe due to diversification of customer needs, advent of 

rising technologies, increase of complexity of a product 

and a portfolio of products, shorten lifecycle of a product, 

increment of developing countries, and so on. The key 

factors in order to survive and prosper in this blue ocean 

are agility and flexibility. However, it is very difficult for 

a company to confront all of the business functions such 

as research and development, procurement, 

manufacturing, sales, and so on. Many leading companies 

solve this complicated problem by constructing or 

participating in a strong supply network [1].  

To successfully perform inter-business cooperation, 

first of all, the participants must clarify the goals and 

objectives of the partnership, and then find, select, and 

manage right cooperators. The starting point for this is to 

develop appropriate criteria and to measure it accurately. 

The assessment should be performed fairly and 

objectively through all evaluation processes. Validity and 

reliability are key factors to do this [2]. Validity indicates 

suitability of the assessment for the evaluation purpose 

and reliability indicates extent of stability, consistency, 

and precision of the assessment.  In the measurement 

system analysis (MSA) of Six Sigma, accuracy and 

precision are correspond to each of the validity and the 

reliability. Both of them must be secured simultaneously 

during assessment. If reliability is low, the evaluation 

results are not trustworthy even though validity is 

satisfied. Similarly, it is very hard to say the selected 

suppliers are appropriate for the company if validity is 
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not ensured. 

In supply chain management field, previous researches 

on assessment of cooperators have been mainly focused 

on selection of supplier. The vendor selection problem 

can be broadly classified into two, one is to determine 

which evaluation criteria are critical to the supply chain 

performance and the other is to select the appropriate 

suppliers, and consequently, to allocate optimal quantity 

of orders [3]. The previous studies are related to validity 

only. The reason is that the supplier selection problem is 

typically based on quantitative evaluation to ensure 

objectivity, which seems like ensure reliability.  

There are various quantitative metrics to measure 

performance of a supplier. For example, price, fill-rate, 

percent of defects, percent of on-time delivery, number of 

late or early deliveries, percent of total cost reduction 

year over year, and so on. If an assessment is performed 

with those quantitative metrics, we believe that reliability 

of the assessment is guaranteed. However, it is not always 

true because the measured values vary for a variety of 

reasons. In addition, qualitative metrics that severely 

depend on personal opinion or rating of an appraiser are 

employed, reliability of the assessment is even worse. If 

we cannot ensure validity and reliability of an 

assessment, the subjects are less likely to agree the result 

and the assessor also cannot have confidence. 

The research on reliability of an assessment is very 

limited, in my knowledge, while validity studies have 

been done extensively in supply chain management field.  

The objective of this paper is to address an effective 

methodology to assess the reliability of supplier 

assessment. To do that, I take advantages of the well-

known gauge repeatability and reproducibility study 

(gauge R&R study), which is mainly used to assess 

precision of a measurement system. The gauge R&R 

study is a statistical approach, where variances of 

individual components are estimated through the analysis 

of variance (ANOVA) and variances of reproducibility 

and repeatability are calculated from those. Then, a 

judgment is made whether the measurement system has 

enough precision to measure the subject or not. The 

generalizability theory in social science is very similar 

[4]. 

The use of the gauge R&R study has several 

advantages. First, since ANOVA is based on well-

established theoretical framework, rationale behind the 

proposed approach is very clear. Second, it is easy for 
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working-level assessor to apply the method because the 

gauge R&R study is well-known in quality assurance 

field. Third, the gauge R&R study is included in many 

conventional statistical software packages such as 

Minitab. Thus, an assessor can apply the approach 

without additional work. 

This paper is composed of followings. In Section II, 

previous researches on supplier selection and reliability 

of assessment are introduced. In Section III, and 

consequently, in Section IV, the well-known ANOVA 

gauge R&R procedure and the proposed method are 

explained. Finally, I will provide four case studies for 

validating the method in Section V. 

II. PREVIOUS RESEARCHES 

A. Supplier Selection 

The ultimate goal of supplier evaluation is to select and 

manage the most proper supplier to present and future 

business environment. Previous researches have been 

conducted on evaluation criteria and supplier selection 

and optimal order allocation [3], [5]. 

Studies on the evaluation criteria deal with proper 

categories or metrics for evaluating suppliers. In the 

initial stage, Dickson insisted that the three most 

important criteria for supplier selection are cost, quality, 

and delivery [6]. Weber et al. have investigated previous 

related researches and concluded that price, quality, 

delivery, and geographical location are very important 

factors for vender selection. Choi and Hartley have 

performed assessment in terms of quality and delivery, 

reliability, relationship, flexibility, price, and service on 

US auto industry and have revealed there is no difference 

of assessment criteria between tiers [1]. For detailed 

investigation of criteria for supplier evaluation refer to [7], 

[8]. 

In the supplier selection and optimal order allocation, 

an assessor determines which suppliers are appropriate 

and how much orders should be made according to the 

evaluation criteria. Sometimes the both activities are 

performed simultaneously. The popular methods in this 

category include analytic hierarchy process (AHP), 

analytic network process (ANP), data envelopment 

analysis (DEA), mathematical programming such as 

linear programming (LP), integer programming (IP), goal 

programming (GP), multi-objective programming (MOP), 

etc., case-based reasoning (CBR),  and so on [8]. There 

are numerous researches have been done on this topic. 

For example, Çebi and Bayraktar applied AHP to 

determine weights of 14 evaluation criteria and use 

lexicographic goal programming (LGP) to allocate 

optimal quantity of orders according to the weighted 

criteria [9]. Wu and Black hurst developed an augmented 

DEA for supplier selection and evaluation using virtual 

standard and factor weight bounding to overcome the 

unrestricted weight flexibility problem of conventional 

DEA and compared the results to the cross-efficiency and 

super-efficiency [10]. Ho et al. have analyzed 78 papers 

published from 2000 to 2008. According to the paper, the 

most popular methods for supplier selection are DEA, 

mathematical programming, and AHP as an individual 

approach and AHP-GP and AHP-DEA are as an 

integrated approach. In addition, the mostly used 

evaluation criteria are revealed as quality, delivery and 

price/cost, capacity, and service order [8]. 

B. Reliability of Assessment 

In my knowledge, there is no exact study on reliability 

of assessment itself for supplier selection, while 

reliability of assessment is somewhat popular in social 

sciences and education. Evaluation in the areas is 

primarily rely on qualitative approaches such as survey 

and scoring of grader [11], [12]. Reliability of assessment 

can be covered from three perspectives; consistency, 

stability and equivalence, and generalizability. 

Consistency is that the assessment results of the same 

subject should be consistent between assessors. Stability 

and equivalence are that evaluation results should be 

consistent when assessing the same subject with the same 

or parallel metrics in the same environment. 

Generalizability is that the results of the evaluation based 

on samples should be representative of the population. 

In engineering, reliability of assessment has been dealt 

with measurement system analysis (MSA) in Six Sigma. 

The most widely used method is the gauge R&R study, 

which provides a standard of judgment whether the 

measurement system under consideration has sufficient 

resolution enough to measure the subject accurately. 

III. ANOVA GAUGE R&R STUDY PROCEDURE 

The gauge R&R study is presented in Annex MSA of 

QS-9000 (Quality System Requirements), which is an 

improved version of ISO-9000 [13]. There are three types 

of gauge R&R approaches typically used; range, average 

and range, ANOVA [14]. In recent years, the ANOVA 

type is preferred because it provides abundant 

information for the assessment. In this paper, I consider 

the ANOVA gauge R&R study only, so the gauge R&R 

study in the following implies the ANOVA type. The 

gauge R&R study investigates variations of individual 

components, consequently, supports to decide suitability 

of the gauge in terms of precision. The gauge R&R study 

also estimates the variations of within operators 

(reproducibility) and instruments (repeatability) 

separately. Reproducibility, so called appraiser variation 

or inspector error, is the variation induced by different 

operators or instruments with the same subject. 

Repeatability, so called equipment variation or gage error, 

is the variation in measurement system itself when the 

same operator or instrument measure on the same subject 

under the same conditions with repetition.  

 

Figure. 1. Experimental structure of the example in Section III 

A classical gauge R&R study with two factors, which 
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are operator (appraiser) and part (subject), uses a two-

way random-effects model. Let us consider a simple 

example, where there are 3 operators, 3 parts, and 3 

repetitions. Fig. 1 shows the experimental structure. 

TABLE I: ANOVA TABLE OF THE EXAMPLE 

TABLE II: FORMULA AND DECISION RULE FOR PRECISION INDICES 

 

Statistical model of the crossed design including the 

interaction between operator and part, is as follows: 

𝑦𝑖𝑗𝑘 = μ + 𝑂𝑖 + 𝑃𝑗 + (𝑂𝑃)𝑖𝑗 + 𝑅(𝑖𝑗)𝑘 {
𝑖 = 1,2, ⋯ , 𝑛,
𝑗 = 1,2, ⋯ , 𝑝,
𝑘 = 1,2, ⋯ , 𝑟,

 

where  𝑦𝑖𝑗𝑘  is an observation, μ  is the unknown overall 

mean. 𝑃, 𝑂, (𝑂𝑃), and 𝑅 are random variables that 

represent part-to-part, operator, part and operator 

interaction, and replication, respectively, where  

𝑂𝑖~𝑁(0, 𝜎𝑂
2) , 𝑃𝑗~𝑁(0, 𝜎𝑃

2) , (𝑂𝑃)𝑖𝑗~𝑁(0, 𝜎𝑂𝑃
2 ) , and 

𝑅~𝑁(0, 𝜎𝑅
2) , and I assume that those are independent 

each other.  

With observations, we can setup ANOVA table of 

Table I. In the table, 𝑆𝑆 is the sum of square, 𝑑𝑜𝑓 is the 

degree of freedom, 𝑀𝑆 (equals to𝑆𝑆∙/𝑑𝑜𝑓∙) is the mean of 

square, and 𝐸(𝑀𝑆) is the expected mean square.  

After taking the ANOVA, if the interaction is not 

statistically significant, another ANOVA without the 

interaction should be performed again. In this paper, I 

always assume the interaction is significant for 

convenience. The variances of individual components, 

repeatability, and reproducibility can be estimated by 

following equations:  

�̂�𝑃
2 = (𝑀𝑆𝑃 − 𝑀𝑆𝑂𝑃)/𝑝𝑟 

�̂�𝑂
2 = (𝑀𝑆𝑂 − 𝑀𝑆𝑂𝑃)/𝑛𝑟 

�̂�𝑂𝑃
2 = (𝑀𝑆𝑂𝑃 − 𝑀𝑆𝑅)/𝑟 

�̂�𝑅
2 = 𝑀𝑆𝑅 

�̂�𝑟𝑒𝑝𝑒𝑎𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦
2 = �̂�𝑅

2 

�̂�𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑖𝑏𝑖𝑙𝑖𝑡𝑦
2 = �̂�𝑂

2 + �̂�𝑂𝑃
2  

�̂�𝑅&𝑅
2 = �̂�𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑖𝑏𝑖𝑙𝑖𝑡𝑦

2 + �̂�𝑟𝑒𝑝𝑒𝑎𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦
2  

�̂�𝑇
2 = �̂�𝑃

2 + �̂�𝑅&𝑅
2  

The assessor can decide of the sufficiency of precision 

of the measurement system by using several judgmental i

ndices such as %precision to total variance (%R&R) that 

includes %Study Var and %Contribution in Minitab, %pr

ecision to tolerance ratio (%PTR or %Tolerance), and Nu

mber of Distinct Categories[13], [14]. The Formulas and 

generally accepted decision rules for the precision indices

 are summarized at Table II. 

IV. RELIABILITY OF ASSESSMENT FOR SUPPLIER 

SELECTION 

A. Terminologies 

Before proceeding further, clear definitions of several 

terminologies are necessary. The evaluation criteria are 

items that are considered for evaluating suppliers and the 

quantitative or qualitative metrics quantify them. For 

example, an evaluation criterion, delivery is measured by 

metrics, percent of on-time delivery and number of late or 

early deliveries. The importance or weight of each 

evaluation criterion is different for company by company. 

AHP or ANP are frequently used to decide the weights. A 

weight can be assigned to an evaluation criterion or a 

metric. However, I do not consider the weight in this 

paper because it is only related to validity. Rubric is a 

standard for scoring in each metric. Performance index is 

an indicator for final judgment and it should be 

accompanied by decision rules.  

B. ANOVA 

Since one of goals of this research is to reuse the well-

known gauge R&R study, the ANOVA procedure 

presented in Section III is still applied. Only difference is 

to replace the factors, operators and parts, as suppliers 

and evaluation criteria (or evaluation metrics), 

respectively. Repetitions can be replaced by appraisers, 

parallel mertics, and time of observation. For example, 

suppose that three appraisers evaluate three candidate 

suppliers with three distinct criteria. Then, the 

experimental structure becomes Fig. 2, which is similar to 

Fig. 1.The ANOVA table is the same except replacing 

subscripts, 𝑃, 𝑂, (𝑂𝑃), and 𝑅 , as 𝑆, 𝐶, (𝐶𝑆), and 𝐴 , 

respectively. 

 

Figure. 2. Experimental structure of the example in Section IV 

C. Estimation of Variances of Individual Components 

While the ANOVA is the same, estimated component 

variances and their meanings are a little different from the 

original gauge R&R study. The variances of components 

Source  𝑆𝑆 𝑑𝑜𝑓 𝑀𝑆 𝐸(𝑀𝑆) 

Operators 

Parts 

Interaction 

Repetitions 

𝑆𝑆𝑂 

𝑆𝑆𝑃 

𝑆𝑆𝑂𝑃 

𝑆𝑆𝑅 

(𝑛 − 1) 
(𝑝 − 1) 

(𝑛 − 1)(𝑝
− 1) 

𝑛𝑝(𝑟 − 1) 

𝑀𝑆𝑂 

𝑀𝑆𝑃 

𝑀𝑆𝑂𝑃 

𝑀𝑆𝑅 

𝜎𝑅
2 + 𝑟𝜎𝑃𝑂

2 + 𝑛𝑟𝜎𝑂
2 

𝜎𝑅
2 + 𝑟𝜎𝑃𝑂

2 + 𝑝𝑟𝜎𝑃
2 

𝜎𝑅
2 + 𝑟𝜎𝑃𝑂

2  

𝜎𝑅
2 

Total 𝑆𝑆𝑇 𝑛𝑝𝑟 − 1   

Precision Index Formula Decision Rule 

%R&R 

(%Study Var) 

�̂�𝑅&𝑅

�̂�𝑇

× 100 

< 10% acceptable 
10~30% pending 

> 30% unacceptable 

%R&R 

(%Contribution) 

�̂�𝑅&𝑅
2

�̂�𝑇
2 × 100 

< 1% acceptable 
1~10% pending 

> 10% unacceptable 

%PTR 

(%Tolerance) 5.15 ×
�̂�𝑅&𝑅

2

Tolerance
 

< 10% acceptable 
10~30% pending 

> 30% unacceptable 

Number of 
Distinct 

Categories 

(NDC) 

1.41 ×
�̂�𝑃

�̂�𝑅&𝑅

 

> 10 acceptable 

4~10 pending 
< 4 unacceptable 
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for reliability of assessment can be estimated as follows: 

 

�̂�𝑆
2 = �̂�𝑃

2 

�̂�𝐶
2 = �̂�𝑂

2 

�̂�𝐶𝑆
2 = �̂�𝑂𝑃

2  

�̂�𝐴
2 = �̂�𝑅

2 

�̂�𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦
2 = �̂�𝑟𝑒𝑝𝑒𝑎𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦

2 = �̂�𝐴
2 

�̂�𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑡𝑦
2 = �̂�𝑆𝐶

2  

�̂�𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦
2 = �̂�𝐶

2 

�̂�𝐶&𝑅&𝐸
2 = �̂�𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦

2 + �̂�𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑡𝑦
2 +�̂�𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦

2  

�̂�𝑇
2 = �̂�𝑆

2 + �̂�𝐶&𝑅&𝐸
2  

�̂�𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦
2  represents variation between appraisers, so 

the value increases according to the amount of gap 

between appraisers. �̂�𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑡𝑦
2  implies variation of 

interaction between appraisers and evaluation criteria, 

thus the value is large if a supplier get specially a high or 

low score on a particular evaluation criterion. �̂�𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦
2  is 

equal to variance between evaluation criterion, so it 

implies equivalence of the criteria.  

TABLE III: FORMULA AND DECISION RULE FOR RELIABILITY INDICES 

Reliability Index Formula Decision Rule 

%Reliability (1 −
�̂�𝑅&𝑅

2

�̂�𝑇
2 ) ∙ 100 

>90% acceptable 

70~90% pending 

<70% unacceptable 

%Relativity 
�̂�𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑡𝑦

2

�̂�𝑇
2 × 100 

< 30% acceptable 

30~50% pending 

>50% unacceptable 

%Consistency 
�̂�𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦

2

�̂�𝑇
2 × 100 

< 10% acceptable 

10~20% pending 

>20% unacceptable 

%Equality 
�̂�𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦

2

�̂�𝑇
2 × 100 

< 10% acceptable 

10~20% pending 

>20% unacceptable 
Number of 

Distinct 

Categories 
(NDC) 

1.41 ×
�̂�𝑆

�̂�𝐶&𝑅&𝐸

 

> 10 acceptable 
4~10 pending 

< 4 unacceptable 

D. Judgment of Reliability of Assessment 

We can make judgment whether the assessment under 

consideration is reliable or not. I designed five reliability 

indices and their decision rules for final judgment, which 

are summarized in Table III. Note that I determined the 

decision rules empirically. In fact, the decision rules are 

another research topic that should be dealt with carefully.  

TABLE IV: EVALUATION CRITERIA, WEIGHT, AND RAW SCORES 

Evaluation 

Criteria 
Weight 

Raw Scores of Suppliers 

A B C D E 

Quality 

Delivery 

Price/Cost 

Capacity 

Service 

0.1 

0.15 

0.6 

0.05 

0.1 

85 

85 

85 

85 

85 

80 

80 

80 

80 

80 

70 

70 

90 

70 

70 

90 

90 

75 

90 

90 

90 

90 

85 

75 

75 

Sum 1 425 400 370 435 415 

Weighted Sum  85 80 82 81 84.8 

E. Experimental Circumstances 

To show effectiveness of the proposed approach, I 

designed a series of experiment to evaluate reliability of 

assessment for supplier selection. Assume that an 

assessor try to select a supplier among five candidates 

with two appraisers. He selected the five most popular 

criteria according to [8], which are quality, delivery, 

price/cost, capacity, and service, and assigned weights of 

them as shown on Table III. Among them, the delivery 

and the price/cost are mainly measured by quantitative 

metrics and others are qualitative. The five suppliers have 

their own characteristics. Supplier A has reasonable 

performance for all criteria and supplier B is inferior to 

supplier A. On the other hand, supplier C is outstanding 

on price/cost but others are quite poor and supplier D is 

vice versa. Supplier E is excellent for short-term 

performance such as quality, delivery, and price/cost, but 

has insufficient performance for long-term criteria such 

as capacity and service. These situations are reflected on 

base scores in Table IV. According to the base scores, the 

supplier D is the best as total score 435. If the weights are 

considered, the supplier A is the best as the weighted sum 

equals to 85. 

In the followings, I deal with four cases which might 

be happen in normal assessments. Two sets of raw scores 

according to appraisers are generated by adding the basic 

scores and randomly generated variations that follow 

𝐷𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑈𝑛𝑖𝑓𝑜𝑟𝑚(−1,1)  if it belongs to the 

quantitative criteria, delivery and price/cost, and follow 

𝐷𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑈𝑛𝑖𝑓𝑜𝑟𝑚(−3,3) if it belongs to the qualitative 

criteria, quality, capacity, and service,.  

TABLE V: EVALUATION CRITERIA, WEIGHT, AND RAW SCORES 

Evaluation 

Criteria 

Appraiser 1 Appraiser 2 

A B C D E A B C D E 

Quality 

Delivery 

Price/Cost 

Capacity 

Service 

78 

86 

86 

75 

87 

82 

79 

81 

70 

79 

63 

71 

89 

66 

74 

89 

90 

75 

88 

83 

93 

89 

84 

71 

79 

85 

84 

85 

77 

84 

78 

81 

81 

86 

71 

74 

69 

89 

74 

66 

80 

90 

74 

98 

93 

94 

89 

86 

75 

67 

TABLE VI: RESULTS OF RELIABILITY ASSESSMENT 

Reliability Index Case I Case II Case III Case IV 

%Reliability 96.4 76.7 64.9 79.3 

%Relativity 70.4 41.9 48.8 74.1 

%Consistency 3.6 23.3 4.3 20.7 

%Equality 0 0 30.8 0 

NDC 10 4 3 3 

F. Case I: Normal Situation 

In Case I, all the settings are exactly same to the 

previous circumstance. The scores of two appraisers are 

randomly generated as Table V.  

ANOVA and estimation of component variances are 

performed according to the section IV. The results of 

reliability indices are presented in Table VI. 

The %Reliability is 96.4%, so the assessment of this case 

is reliable enough. Acceptable %Consistency, %Equality, 

and NDC also indicate the assessment is performed 

appropriately. On the other hand, %Relativity says some 

supplier has strong relationship to specific criteria, thus it 

should be checked before final judgment.  

G. Case II: Disagreement Between Appraisers 

In Case II, all the settings are exactly same to the Case 
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I except disagreement between appraisers. They have 

different opinions for the qualitative criteria, thus I set the 

score variations of qualitative criteria follow 

𝐷𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑈𝑛𝑖𝑓𝑜𝑟𝑚(−10,10)  in this case. 

The %Reliability and NDC decrease into 76.7% and 4, 

respectively, so this assessment is not reliable enough. 

Acceptable %Equality indicates that there is no problem 

on the criteria. On the other hand, the high %Consistency 

shows that there is disagreement between appraisers, thus 

the assessor should investigate further why it is happen.  

H. Case III: Discordance Between Levels of Rubrics 

In Case III, all the settings are exactly same to the Case 

I, but there is discordance between levels of rubrics, that 

is, some criteria are biased. To reflect this situation, the 

scores of the capacity criterion are subtracted 10 points 

from the original scores. Then, 

the %Reliability, %Equality, and NDC decrease into 

64.9%, 30.8%, and 3, respectively, so this assessment is 

not reliable enough. Acceptable %Consistency indicates 

that there is no difference between appraisers. On the 

other hand, the high %Equality says that there is trouble 

in levels of rubrics, thus the assessor should rearrange 

them and perform an assessment again. 

I. Case IV: High Correlation Between a Supplier and 

an Appraiser 

In Case IV, all the settings are exactly same to the 

Case I, but there is high correlation between a supplier 

and an appraiser, that is, an appraiser gives high or low 

scores to a particular supplier. To reflect this situation, I 

assume the appraiser 2 gives 10 points more to the 

supplier C for all criteria. The %Reliability and NDC 

decrease into 79.3% and 3, respectively, so this 

assessment is not reliable enough. Acceptable %Equality 

indicates that there is no problem on the criteria. On the 

other hand, the high %Relativity and %Consistency show 

that some supplier has strong relationship to specific 

criterion and at the same time there is disagreement 

between appraisers. Thus, the assessor should investigate 

further why it is happen before final judgment. 
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