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Abstract— Many comparisons of similarity coefficient done
by  researchers, especially in the field of biology. This
comparison aims to find the most appropriate smularm
coefficiend for some cases. Many results show
dice coeffitient and J; icient is close or identical. This
paper shm:L the correlation using Spearman's correlation as
predecessors did and using ANOVA to ensure the results. This
method provides almost similar results from predecessors.
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I. INTRODUCTION

Similarity is necessary to examine the objects of
investigation; in this case, the mutant of Rodent Tuber
(Typhonium flagelliforme Lodd.) derived from breeding witl
its parent, called control plant. The research of Rodent Tube:
were performed by Sianipar, et. al.in [1]-[5] utilizing NTSys,
which is proprietary software. One of their research objective
1s to find similarity. By the discovery of similarity, it will be
easier to find its dissimilarity, because the real purpose of the
breeding is to find the diversity of produced mutants.

One of Sianipar's investigations is lhjﬂmorphological
observation of Rodent Tuber, which has bedn given gamma
irradiation. According to thif investigations, gamma
irradiation at (ij‘s dose was ablé to increase the number of
shoots and ledves. and also the height of the plant of the
Rodent clones which are compared to the control plants [4].

This paper using the data from [4] as in Table I.

Sianipar et. al. measure the similarity between the mutants
of Rodent Tuber and the control plant using Sorensen-Dice
coefficient [1]-[5]. The formula of Sorensen-Dice coefficient
is:
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Beside of Sorensen-Dice coefﬁctent there are many
coefficient similarity, one _of Toellicient
Wi 1dentical resulls in [6], [7] or have
close result in [8] or a \ery close result in [9] to Sorensen-
Dice coefficient. The Jaccard coefficient originally created
for analyses in phytology [10] and works well with hmalL

data as well as Sorensen-Dice coefficient
using Jaccard coetticient for measuring simiMasitics
field [6]-[15]. The formula of Jaccard coefficient is
|A NB|
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Jaccard coefficient is simple and effective in mml\J
appllcatmm [11]. [16] but it can not handle properlv for set

=value or welghted sets [16] or any pair of vectors
[17]L therefore it find and cxplamcd well as th
Generalized Jaccard Coel ent in [17], for short we call i
GJS, and also introduced and used n [16]-[20] as:

Yimin(A;, B;)
Zimax(Ay By)

This paper WG&neralized Jaccard Coefficient
compared to Sorens¥n-Dice Coefficient (resul( from
proprietary software namely NTSys) using Spedrman’s
correlation as [6]-[9] did.

GJS (A,B) = 3

II. LITERATURE REVIEW

Rodent Tuber is a plant native to Indonesia that has been
used as traditional medicine for many years. This plant
contains detoxification and anti-cancer compounds. ‘I'stj
anticancer compounds exist in all parts of the plant, includin
roots, tubers, stems and leaves. Unfortunately, this plant does
not have much genetic diversity, so it becomes an obstacle in
terms of obtaining plants that have higher anticancer
compounds. Sianipar et. al. began to develop mutants usin
gamma radiation [21]. To test the genetic diversity of lhq
mutant plants produced, Sianipar et. al. did a similarity tes




using the NTSys software with Sorensen-Dice coeflicient
[11-[5]-
Duarte et. al. in [6] compare‘i:,lighl similarity coefficients
Spearman’s correlatibn and dendrogram to test
1 cans based on the RAPD marker. ()nj
; nsen-Dice and the Jaccard coefficient ha
identical result. Murguia et. al. in [7] compare‘.i nine
similarity coefficients to estimate the effect of biogeogkaphic
classification, the result 1s Sorensen-Dice and Jaccard
coefficient had identical results. Silva et. al. in [8] compared
eighisimilariy coefficient using Spearman’s correlation and
the résult is Sorensen-Dice and Jaccard coefficient had clos
result. Dalirsefat et. al. in [9] compared threel similarity
coefficient one of comparison tools is th earman s
correlation and of the n]:jsu]t of correlation jﬂlum
Sorensen-Dice and Jaccard coefficient i1s 1 which means
exactly same,

Shrivastava (2016) in [17] said that GJS (A, B) is often
used to compare web documents, histograms (especially
images), gene sequences, etc. Those are weighted sets or pair
of vectors. Weighted sets or any pair of vectors are more
commonly find than binary sets. If 4 and B are binary or sets,
then the similarity measure is called Jaccard coefficient as
mentioned in [6]-[15]. According to [16], [17]. Jaccard
coefficient cannot handle properly for sets with real-value
called weighted sets or any pair of vectors.

III. METHOD
This paper ﬂ*ﬁ raw data and Sorcnscn-l)ic‘:jssimi]arity
table from [4] as™in Tablel I and Table II rebpectively.
Generalized Jaccard coefficiént caleulated with formuldy (3)
and have a result as in Table TII. Tt dwpel using Micrdsoft
Excel.

[n order to calculate the correlation, each similarity table
converted to be 1 columnf so we have 2 columns| which are
Generalized Jaccard colimn - and, Sorcnsen-Didd o
From here, we can plot the data as in Fig | 1.

12

1 - e . .
&
o 08
a . " see mEmesem me + seme
E
o
5]
Sos
a8 T E® S NINERSHINT 19 DR FFIENS .
c
3
&
ED.‘\

S00 S04 4B ¢ DEDMINN MBS 8

0z

o

0.00 010 0.30 030 .40 0.50 0.50 oo 0.80 0.50 100

Generalized laccard Coefficient

Fig. 1. Plot Sorensen-Dice and Generalized Jaccard coefficient

Then Spearman’s correlation calculated to find the value
of correlation] between Table II and Table IIT. It W using
MATLAB with simple script:

a = xlsread('Book2.xlsx'/A:A")

b = xlsread('Book2 xlsx','B:B')
[RHO] = corr(a,b, Type''Spearman’);

The script generates RHO value 0.5052, which is the value
of Spearman’s correlation.

To ensure the correlation between Generalized Jaccard
coefficient and Sorensen-Dice coefficient, we construct
hypothesiqd which are:

Ho:No " “correlation  between  Generalized  Jaccard
coefficient and Sorensen-Dice coefficient
H,:There is a correlation between Generalized Jaccard

coefficient and Sorensen-Dice coefficient

These] hypothesis evaluated with ANOVA using Microsoft
Excellaud the result provided as in Table IV.

I'V. RESULTS AND DISCUSSIONS

Duarte et. al. in [6] concluded that the result is Sorensen-
Dice and the Jaccard coefficient has identicall result. Murguia
et. al. in [7] had result that Sorensen-Dibe and -Jaccard
coefficient had identical results. Silva et. al. in [8] concluded
that Sorensen-Dice and Jaccard coefficient had close result.
Dalirsefat et. al. in [9] had result that correlation| value
between Sorensen-Dice and Jaccard coefficient i1s 11which
means exactly same. They made comparison between
Sorensen-dice coefficient and Jaccard coefficient where both
are used binary data. This paper use Generalized Jaccard
coefficient for real-value data. According to [17], Jaccard
coefficient similar to Generalized Jaccard coefficient. But in
this research, the result of Spearman’s correlation is 0.5052 as
above, which means there is a moderate positive correlation,
as in Table V [22]. It is not close, very close, nor even
identical.

it

To ensure the correlation, we
aivg the v —F—greater than the value of F critical. It
meahs that Hy is rejected. Therefore, there is a correlation
between Generalized Jaccard Similarity and Sorensen-Dice
Similarity.

TABLEL RAW DATA FROM [4]
Clone Shoot Leaf Plant Height
(cm)
control 0 1 3.5
6-3-3-6 1 6 4
6-9-3 25 3.5 4
6-9-4 04 4 12.5
6-2-5-3 0.5 7 12
6-3-2-5 1.5 8 13.5
6-1-1-2 3.5 2 6
6-9-1 2.5 11 4.5
6-2-4-1 0 2 3
6-6-3-7 0.5 6 7.5
6-6-3-6 1 [} 12.5
6-2-7 0 5.5 12
6-2-6-3 0 5 5.5
6-1-2 4.5 15 8.3
6-1-1-6 1 2 5
6-2-8-2 2.5 11.5 6.5
6-9-5 0 12.5 10.3
6-3-3-10 0 1.5 7.5

V. CONCLUSIONS

In previous research on the comparison between Jaccard
coefficient and Sorensen-Dice coefficient [6]-[9], showing
the results that both have close correlations up to identical.




But Jaccard coefficient can not handle properly for sets with
real-value or weighted setsi [16] or any pair of vectors [17].
so the Generalized Jaccard!coefficient is used. In this study,
Sorensen-Dice coefficient compared with  Generalized
Jaccard coefficient and the result is there el a moderate

correlation with the Spearman's correlation value is 0.5052.
This result less similar than the previuos researh in [6]-[9].
We recommending]not {o use Generalized Jaccard coefficient
if already use Sorehsen-Dice coefficient to avoid confusion.

TABLE L RESUI .'||0r SORENSEN-DICE COEFFICIENT
control | 6336 | 691 | 694 | 6243 | 6325 | 6112 | 601 | 6l | 6637 | 6636 | 627 | 6263 | 612 | 6116 | 6281 | 685 | 6330
cantrol 1
6336 | 056 [
591 078 056 1
[ 07 033 056 L
6253 | 056 033 033 0.78 1
335 | on 078 033 056 0% |
e112 | 0% 033 078 086 03 | i
601 036 036 078 om 03 0.3 0.5 |
6241 1 056 078 07 0.56 0.3 [ [ 1
37 | 036 056 033 056 078 0.56 056 033 [ 1
6636 | 01 078 033 056 078 [ 013 033 (X 0.56 1
2.7 036 056 033 078 1 078 0.1 033 0356 [ 0.7 [
6263 | 056 056 033 0.5 078 0.5 0.56 033 056 1 0.56 0.78 [
12 033 033 0,56 05 0.3 .33 078 078 033 036 033 0.3 .36 [
e1-1-6 | 056 056 0.56 0.5 0.3 0.5 078 033 0.56 0.56 0.56 0.33 0.56 036 |
&182 | 0N 033 0.56 5 03 0.3 3 3 (5 036 033 03 .36 [ 036 [
.5 056 033 033 0 07 [ 01 026 047 06 0.5 07 056 06 033 036 1
e300 | 07 033 156 078 0.56 0.3 078 033 [ 078 033 0.56 07 036 078 [ [ [
TABLE 1L RESULNOF GENERALIZED JACCARD COEFFICIENT
control | 6334 | 693 | 694 | 6253 | 6325 | 6112 | 681 | 6241 | 6637 | 6636 | 627 | 6263 | 612 | 6116 | 6282 | 695 | 63310
control 1
6336 | 075 1
[ 045 068 [
694 027 043 042 |
§253 | 0B 053 037 052 1
6325 | 020 048 038 0.73 0.85 1
6102 | 038 045 065 042 038 038 1
6-5-1 0.25 061 0.56 0.34 0,47 0.52 044 1
241 | om [ 050 030 028 [ 043 03 1
6637 | 032 (%] 050 0.63 072 [ 0.50 0s 036 1
66346 | 023 0.56 040 0.87 0.90 0.85 [ 04 026 072 |
527 026 050 038 087 090 [ 038 04 029 0.7 050 1
5263 | 043 072 058 053 054 0.46 052 0s 048 075 054 0.60 [
612 [ 040 036 0.40 0.50 0.54 04l 0.6 018 0.50 0.48 044 038 1
116 | 056 058 064 0.42 0.38 035 0.0 04 063 0.52 041 0.38 061 0.9 [
182 | 02 054 049 0.4l 0.54 058 049 [T 024 0.60 051 046 0.1 0% 03 |
[ 020 042 030 0.5 0.69 0.67 0.30 06 022 0.58 163 0.64 046 070 029 071 1
53310 | 050 038 041 0.53 0.48 039 0.8 03 047 0.64 046 051 0.5 0.3z [ 037 039 1
) 0.50 to 0.70 (=0.50 10 -0.70) Madcrat_c Positive/Negative
TABLEIV.  ANOVA SINGLE FACTOR Correlation
(.30 to 0.50 (-0.30 to -0.50) Low Positive/Negative Correlation
SUMMARY 0.00 to 0.30 (0.00 to -0.30) Negligible Correlati
Count S A Variance
GIS 153 758055923 049546139 (02869388
DICE 153 B409 054960784 0.03544327 REFERENCES
ANOVA [1]  N.F.Sianipar, Ariandana, and W. Maarisit, “Detection of Gamma-
Source of 5 i MS r Pvalue Ferlt Irradiated Mutant of Rodent Tuber ( Typhonium flagelliforme
—Variaton Lodd) In Vitro Culture by RAPD Molecular Marker.” vol. 14, pp.
Groups 0.22428566 1 022428566 699393895 (0086034 3.87222952 285-294, 2015.
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