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A comparison of classification efficiency of breast cancer patient datasets
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Abstract

The objectives of this research are: 1) to study a method for classifying breast cancer patient data,
and 2) to compare the efficiency in breast cancer patient classification. Three data classification techniques,
namely the k-nearest neighbor, decision tree, and naive bayes are used to test with the breast cancer
patient dataset. The experimental results show that the classification of the naive bayes technique gives
the best performance with 60% accuracy, 70% precision, 63% recall, and 57% fl-score. Followed by a
decision tree that yields 60% accuracy, 61% precision, 61% recall, and 60% fl-score. Finally, the k-nearest

neighbor method yields 46% accuracy, 23% precision, 50% recall, and 31% fl-score, respectively.
Keywords: K-Nearest Neighbor, Decision Tree, Naive Bayes, Breast Cancer Dataset, Data Classification
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2 (Resistin), AMnsuanseanvesdud (MCP.1 38 monocyte chemoattractant protein-1) wagn133IUUNNGLTDLA

(Classification)

A13197 1 uanslassainauazdoyalsnuziiasduy (Breast Cancer Coimbra Dataset)

Age BMI Glucose | Insulin | HOMA Leptin | Adiponectin | Resistin | MCP.1 | Classification

a8 235 70 2.707 | 0.467409 | 8.8071 9.7024 7.99585 | 417.114 1
83 | 20.69049 92 3.115 | 0.706897 | 8.8438 5.429285 4.06405 | 468.786 1
45 | 21.30395 102 13.852 | 3.485163 | 7.6476 21.05663 23.03408 | 552.444 2
45 20.83 74 456 | 0.832352 | 7.7529 8.237405 28.0323 | 382.955 2
49 | 20.95661 94 12.305 | 2.853119 | 11.2406 8.412175 231177 | 573.63 2
45 | 37.03561 83 6.76 1.383997 | 39.9802 4.617125 8.70448 | 586.173 1

3.3 supsulunsaniiunsHse (Sunsunisiin Data mining-KDD)
MsRiun1sIe Ussneusienseunnaniumisesi
3.3.1 nsAnwanuagyadeya Breast Cancer Coimbra
3.3.2 Suunuszianngalse (Classify) ndutihdoyaiiumsulastoyanidgisnissuun deyade
n1519 Data Mining Techniques #® k — nearest neighbor, Decision Tree t.ay Naive Bayes WiewSeuiiieu
Uisﬁwﬁmwmiﬁhmﬂﬁﬁm Accuracy, Precision, Recall, F1-score YN TTRNA LIS Google Collaboratory Tu
NIFIMUNAINET
3.3.3 Uszifiuna (Evaluation) iathuadilaainnisld Goosle Collaboratory 1nftansaninneadiamiios
oyalvuivsyavsnmilvanzauiiae
3.3.4 Yuuudiaesluldau (Deployment) tinan1sinsizivesuuusiassfiviinisiiseudiou
Usransamidielduuusiaeunadindifiannuindetie uazanunsadmailduldlnasuselovifeiumenisunng
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3.4 n3UsElianan133dY
n93deEldIEnsUsndulssAvsamlunissiuundeya 2] Fodrannugndes (Accuracy), A1Aanu
uslug (precision), AMAIUTEAN (recall) wazAade (Fl-score)
341 eAnugndes (Accuracy) Ae M1AsiaAIANLLILNSY e Arfluenfisanuutiugilunis

ai”nmm%’auua INTFUNT
(TP + FP)
(TP + FP + TN + FN)

Accuracy =

1awil TP AeA1 True Positive, TN A1 True Negative,
FP @AaA" False Positive, FN AaAn False Negative
3.4.2 ArpuLkiiugn (precision) fe ANansavensesdieinfiagzuenafinladuailaan

it aus FeannerulsoralildaNuiaseile a1naunis
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3.43 Aanuszanirecall) Ao MyinauaisavesszuvlunisAunuteyaiinedides lngen

anusgdn Wudhsdmvssinnudeyaiiferdeuasgnitesnuniuinnudeyaiinesdasianun anaunis

U U

Recall = TP(TP + FN)

Tne@t TP AoAn True Positive

FN fafA1 False Negative

3.4.4 Aady (Fl-score) Av ANLAABLUU harmonic mean 5¥#38 precision uag recall Wn3dy
a519 F1 Juniiiondu single metric ifaanuanunsavesluna (Lifoadansewing precision, recall insiziadels

Wa2) NAUNIT
, (PR

F1 = (P+R)

Ime?l P Ai9A" precision

R oA recall
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\wé(Bayes Theorem) Fsflednosiuilududou \luduneuislunmssuundoyalaenaiFeustaymiinty e
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Yosszmnanands ludminngunnuviues uaga) liesiumudadussuzanudaiuieiunisdiiunmne

Annseaussaiuudsznsmengsludminngammumunas muuanguiegsildlunsideasail Ao ansluin

YA o

NIUMNUMNUATIIUIU 400 AU LageITeidaninAllANTEUAIBE1MUUNITENAIDE1 L UURNIZITZA ( Purposive

v
[

Sampling) weaflefililun1s3deassll fie wuudeuniu (Questionnaire) ui3duasavuiiolu isesdiolunisiiv
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38N13vee LSD wazn1sinsevinnnaunyan (Regression analysis) lnefmunnisnagey deddgnisaifnisequ
0.5
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o ¢ A a a
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abun13naaey (Testing Data) M1uwewAwIs Google Collaboratory lalkn AMMITNULIUET (Accuracy) AIAIINGN
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B Naive Bayes M Decision tree M k — nearest neighbor
a =~ a a a ° 1% v s v
ANINN 2 ﬂ?iL‘UiEJ‘UL‘V]EJU"diBaV]ﬁﬂﬂWﬂﬁiﬁﬂLL‘lJﬂ‘UE)J;IJa@JU?SIﬁﬂSJ%L‘NWﬂ‘IJQJ

A13197 2 NMsTeuiieusandAinuing) ANgNFee uazAANsEanlunsTuundayadUlslsausiSasiun

Techniques Accuracy Precision Recall F1-score
Naive Bayes 60.00% 70.00% 63.00% 57.00%
Decision tree 60.00% 61.00% 61.00% 60.00%
k — nearest neighbor 46.00% 23.00% 50.00% 31.00%

1NANTNA 2 WAzAINT 2 UanInsIguLiigunanA1nmudug) ANgnaes uazA1AusEanlung

Aaa

PuundoyadUaelsausisadiug nansswundeya naila Naive Bayes liussavinmiidiign lnglinasiaiu
waiue (accuracy) 60% , ﬂ'ﬂmmgﬂgfm (precision) 70% , A1AAUTEEN (recall) 63% wazALads (Fl-score) 57%
3998431 f Decision Tree Tnglvinad1Auuiugn (accuracy) 60% , ArAILQNEADY (precision) 61% , AR
5280 (recall) 61% wavAade (fl-score) 60% 4nvne fia k-nearest neighbor nglvinaAAuuiugn (accuracy)

46% , ANAINNYNABA (precision) 23% , ANAINTEEN (recall) 50% wavenade (f1-score) 31% MUY
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nan e ilavinisdwundeyadUaslsrusiSuduuieiinsldwaiamiodoya 3 35013 laun 3

wallAls Wouthuilndian sulidadula uazwdniud nansuszliuusednsamdauuy fie nanisduundeya

wialla Naive Bayes MiUsg@nsaminangn lnglvinad1anuusiugn (accuracy) 60% , A1AINgNFAB (precision)

70% , A1AUTEAN (recall) 63% wazAady (fl-score) 57% J89a91 Ao Decision Tree laglinanAiAiuwduen

(accuracy) 60% , A1ANGNABY (precision) 61% , A1AINTEAN (recall) 61% uazAade (fl-score) 60% gAYINY

Ao k-nearest neighbor InglinaAiAIuwsiugn (accuracy) 46% , A1AINQNFBY (precision) 23% , ANAIINTEEN
= o

(recall) 50% uazAnads (fl-score) 31% mua1au Feasuladn Budwwdilumaiafimunzauiigafiaziunld

Tuundeyarihelsnuzisaiuuyail
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