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! Classification

2 Algorithm level

* Ensemble Methodology
* Support Vector Machine
3 Data Level

® Re-sampling

7 Cost-sensitive learning
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birads 5

095 3, PR Glghe ol Ji polie SrES
1. Birthday (Age) date of birth continuous
P Menarche age year of Menarche continuous
3 Menstrual Cycle Regular categorical
) Irregular
Reproductive Premenopause categorical
4. S taI:us Perimenopause
Postmenopausal
Reproductive status ) Single categorical
5. Marital Status Married
Widow/Divorce
No child categorical
6. Gravity Gravid
Infertile
. Yes Categorical(binary)
7. abortion No
8 Lactation Month of lactating continuous
9 HRT Yes Categorical(binary)
ay ’ No
“"3 History of hormone 10, Infertility treatment Yes Categorical(binary)
5 Therapy No
9 11 OCP use Yes Categorical(binary)
3: ) No
9 12 Patient’s smoking Yes Categorical(binary)
T . ) No
. Smoking - -
z‘) 13. Family member’ Smoking Eff)s Categorical(binary)
% 14 Male Breast Cancer Yes Categorical(binary)
) No
. Yes Categorical(binary)
Family History of 15. Ovarian cancer No
Cancer 16 Uterus cancer Yes Categorical(binary)
) No
17 colon cancer Yes Categorical(binary)
) No
Yes Categorical(binary)
Personal history of 18 Breast cancer No
cancer 19 Ovarian cancer Yes Categorical(binary)
) No
20 Breast trauma Yes Categorical(binary)
. ) No
Other breast diseases . :
71 Breast infection Yes Categorical(binary)
) No
birads 0 categorical
birads 1
Paraclinic 22. Mammography birads 2/3
birads 4
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birads 0 categorical
birads 1
birads 2/3
23. S h
Onographty birads 4
birads 5
pain categorical
mass
screening
24. | ChiefComplaint discharge
skin change
axillary
imaging abnormality
25 Screening Yes Categorical(binary)
) No
. . Yes Categorical(binary)
26. Imaging abnormality No
27. | Pai Yes Categorical(bi
Chief Complaint . ain No ategorical(binary)
Yes Categorical(binary)
28. Mass No
29. | Duration of Mass Month continuous
30 Discharee Yes Categorical(binary)
) g No
. Yes Categorical(binary)
o 31. Skin Symptom No
““’,]9' 3 Nipple-Areolla complex Yes Categorical(binary)
P ) changes No
Y Yes Categorical(binary)
3, 33. Asymmetry No
_g‘ 34 Previous related Yes Categorical(binary)
q . ) Treatment No
Previous Treatment : :
3. 35 Response To Treatment Yes Categorical(binary)
3 ) No
% L and R Normal =1 Categorical
\%9 36. | Normal L or R Normal=2
L and R Abnormal=3
R&L Large=0 Categorical(binary)
37. Larger RIL Large = 1
(R&L=0)=0 Categorical(binary)
38. Erythema (R|L=1)=1
(R&L=0)=0 Categorical(binary)
39. Edema (R|L=1)=1
40 Peaud Orange (R&L=0)=0 Categorical(binary)
. ) R|L=D=1
Physical exam (PE)- - -
Y Inspec tion( ) 41 Ulcer (R&L=0)=0 Categorical(binary)
) R|L=DH=1
L (R&L=0)=0 Categorical(binary)
42. Dimpling (R|L=1)=1
. (R&L=0)=0 Categorical(binary)
43. | Nipple Eczema (R|L=1)=1
. . (R&L=0)=0 Categorical(binary)
44. | Nipple Retraction (R|L=1)=1
. . (R&L=0)=0 Categorical(binary)
45. Nipple Inversion R|L=1)=1
46 Bulging (R&L=0)=0 Categorical(binary)

R|L=1)=1
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(R&L=0)=0 Categorical(binary)
47. | Normal R|L=1)=1
. . (R&L=0)=0 Categorical(binary)
48. Thickenning (R|L=1)=1
. (R&L=0)=0 Categorical(binary)
49. | Nodularity R|L=1)=1
(R&L=0)=0 Categorical(binary)
50. Tenderness (R|L=1)=1
Single Categorical(binary)
S1. | Mass Multiple
Yes Categorical(binary)
Physical exam-Palpation 32. Movable No
. . Yes Categorical(binary)
53. Fixed skin No
. Yes Categorical(binary)
54. Fixed deep No
<2 cm Categorical
55. | Mass Size 2-5 cm
>5cm
Hard Categorical
56. Mass Consistency Firm
Soft
. (R&L=0)=0 Categorical(binary)
57. Axilla LN R|L=1)=1
53, Supraclavicular LN (R&L=0)=0 Categorical(binary)
PE -Lymph Node EELII::))) ; }) Categorical(binary)
59. Adhesion LN (R|L=1)=1
. (R&L=0)=0 Categorical(binary)
60. Axillary Tenderness R|L=1)=1
0 L I T IRRVRN [ R P RPN | Y suzmo g S diges

e 4y g OBl oledises Jdolal Ojeo 4y ol
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2! random minority oversampling(ROS)
2 Synthetic Minority Oversampling Technique (SMOTE)
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'6 Re-sampling

'7 Minority

'8 Majority

' Imbalanced Rate

2 random majority under sampling(RUS)



www.SID.ir

Ol 9 (550 dozxo

Y20 olewt

o 31 ouud Suzxe (g S diges 6315 4c goxe duw g ol 0315 Acgorxo Y Jgus

by Jloy e oolo cans Loy us 00lo

JLyosls ool ple  ools acgasa

ABN/EY ABY al VA sl Lol
\ g T A G oles
ADYIVYY ABY Yy VO gs e led
FAY/S#4 fAY fra ) A o)lmi)
L . T -
DSy Ry i yilo igeaib by g,

i sor Sl eebe Sblpl 5l Gl Gl
Cgurme (ganaib glagieews SLS 5 coddse
03l 4.3“) u—‘ ‘;.,o‘ o% Y o)Lo...'fJ Jsd:? B 09,..0@
bl pdlem b mab s asin ¥ bl o
)‘l Eoy0 Caw o Cude GL‘”‘U?“’J u‘).»..a :V.TPrate.
Wiloads gandids Cusyo aS Cude sladiges
J ooy wodlS oo claaiges e ¢ FPratee
iloads gamadds Caw,yol a5 cuie sladiges
5 o yd syd siie sladiged (5ee ¢ TNTatE ®
ailoads ganasl Cw o a5 ke slodises
5 oy o3l e sladises o5 i FNrate
o (gaiaids Cow ol a5 e sladiges

S5y w50 o Vo jleds Jgu

ouls (i Lo
Jleyipee =D Jlo i = DS

FN TP Lo, = oS
8y sl
Jloynt

2 Confusion matrix
30 True Positive

31 Fylse Positive

*2 True Negative
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2 Probabilistic neural network
24 Outlier Data

3 perceptron

26 K-Nearest Neighbor (K-NN)
" Instance Based Learning

28 Accuracy
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