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Abstract The test set of machine learning consists of the remaining data that did not participate as
training data. It is quantitative division and it is setting aside a certain amount of data which has the
same effect as random selection. However from a software testing perspective, test cases sufficient to
catch errors are selected as a test set rather than a random selection. This is called the adequacy of the
test case, and the higher the adequacy, the better the test case is selected. We want to examine whether
the test cases used in machine learning are sufficient from this perspective by comparing them with the
equivalence split method of software testing. If higher sufficiency is guaranteed when applying a
software test design technique, that is, equivalence splitting, high effectiveness can be achieved with a
small number of test sets. This reduces the size of the test set, thereby increasing the size of the training
data set and ultimately securing more data to learn. It can be expected that more sophisticated models

can be built with larger training data sets.
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def getAdequacy(x,y,size):
i=0
pass_no=0
fail_no=0
while i < size:
if(x[i] == ylil):
pass_no+=1
else:
fail_no+=1
i+=1
adequacy=fail_no / size
return adequacy
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Fig. 2. Function of Adequacy Assessment

2. M8 Zn

M BRlEg BlE 414 dolesle] xgow
FEAS 245 1672 ek T8 gERgel
A OE o|ojx|t EFo= Istol A Yutct 2
el 234 Aot ek, AY AUE AVHOE §
A37] glgte] 167H407} Lo SHeEE 1004 dhas:
Patol, 1600714 Aol2g WSl FEHS 23319
o 19 32 1600709 F84 W7k 3t aefmolt.
#eAle] o] BART] FEAolm B Ho| 7]
2o FHEYe] S84 Wt Aolrt. el mopo
2 2 0 $A2Y9 FR40] £ SR B ol
4 AoldAg 1| Sfstel, 7129 FHET PHel
HAE WY SR SARY PH O A HA
E Qo] 84S Tk, T 9 Aolg AN,

10 — Random Partition
—— Equivalent Class Partition

Adequacy

Ik LAt
‘ I‘ i‘} H | i |‘.lv Lllibl HJ“ Ml‘}

00 F‘!“ | | il‘ I

i |

'm|‘ \““‘L gl i ‘I\ L “ “ |

0 200 400 600

I3 3. 521 Wt 21 (A BY vs. S 22 28

800 1000 1200 1400 1600

Data ID

Fig. 3. Adequacy Comparision (Random Partiotion vs. Equivalent Class Partition)

-80-



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)

Vol. 24, No. 5, pp.77-82, Oct. 31,

2024. pISSN 2289-0238, eISSN 2289-0246

c o
£ o
e ° °
g 06 o
g o
[+]
€ o
m
o
£
> 0.4
o o
= o
2 °
2 ° ®
o0z o
= o
=l
5
Q
0
5 0.0
T
€
u
E i
>
3
o
w02 o
£ =
>
=
o
=
o
[}
2
o —0.4 o
= °
iris:150 wine:178 digits:1797 breastcancer:569

Data Set
J3 4. SXEEN SXSUWAEES E2Y R0
Fig. 4. Adequacy Difference between Random
partition and Equivalent class partition

39 45 F 499 FE4 Aol2 dolesle] et
Uiro] STk, BAEE A9 SR FHE
P49 FEAGS M BAOR HEHG, 0ol
B 5 glo] 23, oldl B el Bao] FEAo]

5 Fthes 9ulE 2 \%% FEC] 0ET 2 o]
g Fx 22 EYE wEold HAE dolE gt
o] SE/Jol 7129 FA ET= wHEold HAE o]
B SEAGED are AE BojEth

v. 24 % 2=

P AAE ol Qoht ) et
7kt ARG o) njleld 2§ ool
g™ oy o]tk a4y 5| F AT 42
SOl Tk, £ G5 L SREGo] HAE Wil
A ElAES] A8 HolE7t 058 AAS]o] &
BAE B Sh3iek, AN AN RQE T
7] Sfste] Ae Agelgion 1 it Holeriz
FAEY BTk FA FYs Bdole vl i

HAE Aok 4715 48T A7t £S FBAL
UehiE gk, Ttk AnEgel AR 44715

11,0; mlm

28e o & o P2 HAE doJe 9] HE
- AdoHA 2P 5= Atk= Aotk oK Eﬂolﬂ a
719] 7| EH 02 25%% HIAES flsto] HojF 2]
oflz}, A7A7]Ee] et 50| e 2 £9 HAE
tlo]El & AGHAIEH, Shgoll AMEEl= HlolE I
A717F 75%E AF 4= ek #ilEde] A5 919
o] Cross Validation 7|#& ARESH= o9& 37—1
o, B} 22 Apo] 29| HIAE flo]E S +
AL gu|7t gloH, E5] A2 9] HAE fo|H=
£ RFE ARGk FEAAS A 4 Ak
£ A7 HAEES AlEsfof sk E=HRIoA,
3] glojE 9] EFo] A4 g2 3¢, HAE Hole g

oS m

01

HAE HolsE B8
§ 994 & Gol 29 250 2 50 G
e}, B A7 ot A471E

7] i
T B 244 LTS 48T 4B

e, shoel 5} g o

References

[11 Parul Ammann, Jeff Offutt, Introduction to Software
Testing, Cambridge University Press, 2016.
DOL: https://doi.org/10.1017/9781316771273

[2] Mats Brindal et al, “An evaluation of combination
strategies for test case selection” Empirical software
engineering, Vol. 11 No. 4, 2006.

DOI: 10.1007/s10664-006-9024-2

[3] Tlsuk Oh, Machine Learning, Hanvit Academy, 2013

[4] R. A. DeMillo, R. J. Lipton and F. G. Sayward, ‘Hints
on test data selection: Help for the practicing
programmer’, IEEE Computer 11(4), 34-41 (1978).
DOI: 10.1109/C-M.1978.218136

[5] T. A. Budd and D. Angluin, ‘Two notions of
correctness and their relation to testing’, Acta
Informatica, 18(1), 31-45 (1982).

[6] E.]. Weyuker, ‘Axiomatizing software test data adequacy’,
IEEE Transactions on Software Engineering 12,
1128-1138 (1986).

DOI: 10.1109/TSE.1986.6313008

[7] Jeff Offutt et al, “An Experimental Evaluation of Data
Flow and Mutation Testing” Software: Pracrice and
Experience, Vol.26, Issue 2, 1996.

DOI: 10.1002/(SICD1097-024X

-81-



Adequacy Assessment of Equivalent Class Test in Classifier Machine Learning Model

[8] Jae-Won Lee et al, “Design and Implementation of
Machine Learning System for Fine Dust Anomaly Detection
based on Big Data’, The Journal of the Institute of
Internet, Broadcasting and Communication, Vol.24,
No. 1, 2024.

DOI: 10.7236/J1IBC.2024.24.1.55

[9] University of California Irvine Machine Learning
Repository, https://archive.ics.uci.edu/

[10] Junho Lee and Jae-Pyo Park, “Examining Intelligent
Failure Detection Models Using Metric Logs and
Machine Learning in a Cloud Environment,” Journal of
the Korea Academia-Industrial cooperation Society
(JKAIS), Vol. 25, No. 1, pp. 773-779, 2024.

DOI : 10.5762/KAIS.2024.25.1.773

[11] Seung-Gyu Choi, Seung-Jae Lee, and Choon-Sung Nam,
Enhanced Machine Learning Preprocessing Techniques
for Optimization of Semiconductor Process Data in
Smart Factories," The Journal of The Institute of
Internet, Broadcasting and Communication(JIIBC),
Vol. 24, No. 4, pp. 57-64, 2024.

DOI: 10.7236/J1IBC.2024.24.4.57

N XA Y

.

20044 29 : olgloiAttstm AR
SR

20059 9% ~ 2007 8% : o|3}o]
Aest ARSI AYRA
20079 99 ~ A4 : BAstL
AREFIAL B4

- FyHof : AnEG o] Hag

d

X 0] QT 2023UE SATHSD WLHGITH] KIR0) 2It $17121(2023-0040)




