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A Study for Calculating The Contribution of Group Members
Using Pair-wise Comparison Matrix

Kiseong Kim - Jaekyung Yang - Byungho Jeong+

Department of Industrial and Information Systems Engineering, Jeonbuk National University

It is important to measure the performance of group project but also very important to evaluate the contribution of individual

members fairly. The degree of contribution of group members can be assessed by pair-wise comparison method of the Analytic

Hierarchy Process. The degree of contribution of group members can be biased in a way that is advantageous to evaluator oneself

during the pair-wise comparison process.

In this paper, we will examine whether there is a difference in the contribution weight vectors obtained when including evaluator
and excluding oneself in the pair-wise comparison. To do this, the experimental data was obtained by making pair-wise comparison
in two ways for 15 5-person groups that perform term projects in university classes and 15 pairs of weight vectors for contribution

were obtained. The results of the nonparametric test for these 15 pairs of weights vectors are given.
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How much the member A contributed more than the
memberB ?
A —— i B
9 7T 5 3 s s oo
1 equally
3 moderatly more
5 strongly more

7 very strongly more
9 extreamly more

* based on Satty's 9 point scale
* When the member B more contributed than the member A, assign
1/3, 105, 1/7, 1/9 respectively

<Figure 1> Pair-wise Comparison for Assessing Degree
of Contribution
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<Table 1> Contribution Vector Based on Pair-wise
Comparison Including Assessor Oneself

Assessor A B C D E

Member A | 0.1747 | 02322 | 0.1977 | 0.1977 | 0.1977
Member B | 02106 | 02621 | 0.1585 | 0.1844 | 0.1844
Member C | 04631 | 0.1303 | 0.1979 | 0.1452 | 0.0636
Member D | 04469 | 0.1327 | 0.1401 | 0.1401 | 0.1401
Member E | 0.4168 | 0.0863 | 02053 | 0.0863 | 0.2053
Cg;ﬁjiit;i 03424 | 0.1687 | 0.1799 | 0.1507 | 0.1582
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<Table 2> Contribution Vector Based on Pair-wise
Comparison Excluding Assessor Oneself

Assessor A B C D E
Member A 0.17501 | 0.2894 | 02463 | 0.2894
Member B | 0.3785 0.1607 | 02304 | 02304
Member C | 0.4681 | 0.13677 02807 | 0.1144
Member D | 0.57777 | 0.09075 | 0.16574 0.1657
Member E | 0.5480 | 0.1469 | 0.15826 | 0.1469
Clzgﬁﬁu‘(’; 0.3945 | 0.1099 | 0.1548 | 0.1809 | 0.1600
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<(Table 3> Pair of Rankings by Contribution Vector in

Table 1 & 2
1 3 3 3
Pairwise 1 4 25 25
Comparison
Including ! 3 2 4
Oneself 1 3.5 2 3.5
1 4 2.5 25
4 1.5 3 1.5
Pairwise 1 4 2.5 2.5
Comparison
Excluding ! 3 2 4
Oneself 1 4 25 2.5
1 3.5 2 3.5
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<Table 4> Summary for Spearman’s p and Kendall's

Spearman’s p Kendall's 7
1 40 16
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>= .1 0 0
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# Data Read

setwd("D:/Data") # Specify the folder where the file resides
group1<- as.matrix (read.csv("Group1.csv", header = TRUE))
group2<- as.matrix (read.csv("Group2.csv", header = TRUE))
group1

group2

# Converting to Data Frames

data <- rbind(group1, group2)
group_labels <- factor (rep(c("Group1", "Group2"), each = 15))
# Check Data

data

# Performing a Friedman test
result <- friedman.test(data ~ group_labels | data)

# Print the results
print(result)

library(coin)
library(Depthproc)
library(micompr)

# Converting to Data Frames
data_df <- data.frame(data)
data_df$Group <- group_labels

# Performing a multivariate mann-whitney u test
result <- mwilcoxonTest(group1, group2)

# Print the results

print(result)

<Figure 2> R Code for Friedman Rank Sum Test and
Man-Whitney U Test
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