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RPN T RIS R R T, W T REX S
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MUNn-Searching( D, k)

BEGIN
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END

P IAEE kRS S S MUNn-Searching B I B
B2 22 VR T A KD W iH5E k D4R S i #, i
B2 R O(n - logn) ,n R85 P& S A4S
.

2 HASE W EE

2.1 EPEREEEME

B SR DN AR rh oG SR X e T R S A
JEVAT WL, s M2 AT AR ORI A B
k UTRRFE T — Tl 4 BY B, BB S BT R 4
R DI LE A5, D I B B R SR DU B 1 3
R

A 2 k AR 8 S 4 AR k AR FNE 2]
Y, ER T ST BSOS SRS IX S B
MELARE RS B SR AR kAR, I AE B k
PRI /N T kTSR AR 2 A TR
DX I A AH L k4R S B T k AR R, T
I, RSB k4B A S A L kAR A A
PR 1, Ff g XIS ) k 4P S S A B k i
AP RVEY LRI R T 1, H8Re i AT U R 43
TEH RO,

EXS R HHF (NPF) . NPF(p) )24
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1.0 .FNOD(C) =0.46, 5 C (3480 sh B g/
THARPIA, KA C B B E 5(b)
WATLAE H, B AL C B BRI, R 4 K
d(p) =1 B8l MRIEH 5 B A 18 W d(p) =1,
HAWAZXA(p) =1 Fd(p) =2 WP,
2.5 FNOD Hx#iR

AR SCHE M 11— 3T 8 2 Uk ) 1) s A SRS
Bk FNOD, g AR D RIS H ki B B 0l
TSR AR HEA T BT RL HEBR AL T 3R DI E
R, BN ATBE A BE R TR AN 28k T IR
A BE SRR 4= /INBICHE R | n A4S aR
RIh B RS . FNOD FA RS NGk 3 iR,

%3 FNOD &%

WA BURE D, S8 k;

i BHESED S e o

FNOD(D, k)

BEGIN

1. Witk a=1,5T=0,FNOD(0,,,) =9, S,4m..O

2. MIRA M2 WHHEE D HEATE0R, B P BE S
0 goutn

loub!

3
4 While k=1

5 FIFASEE 1 IHST p MMM EEABEL MUN (p,)
6. MUN(p) = MUN(p) UMUN(p,)

7 k=k-a

8 AR (5) IR d. (p)

9 MR (7) THE SRR s F FNOD(p)
10. FNOD(O0,,,,) =FNOD(O0,,,.) UFNOD(p)
11. FNOD(O, ) G P}H“ﬁFJ*

13. %tﬂ S,tioe

END
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ZEWBNR BRI A 1 B e /N BRI n A R
SESRES . FNOD vk e & 2% 5 = E R U5 T 9
T (1) ] KD B F-HAHE. k I 48 5> %5, i [1]
AL O(n - logn) ,n HHIAE AT EE R4 (2)
SRk AN I S 2R B O (k) o B SR
WRIE 2R O(k + n -+ log n)

3 LB

SN FNOD 33k vk fig , 76 N T3 HE 45 i i
SHARE T AT, [ FNOD Bk 5358
A7 B —F At 3 46 3¢ & 9 LOF'™) [ INFLO™' |
NOF™ NOF2'"™ Bk MR BE %40 & {E A INSPY 5
FAEATXT . FNOD 391 INS 59109 K {43 HIxT
NERIAG kAR k(. SCERPREEANER 2 R, 52
By 2% BAf ] Python FE47 AT AAL AL FE

F2 KWHE

AR5 24
b P Inter Core i7-9750H 2. 60 GHz
WA 8 GB
i 45 1 TB
WIFET Python 3. 8. 1
HETH Pycharm 2020. 2.3
AL TR Python 3.8.1

3.1 RIE¥EER

FER ZH0 SR R Y AH B R A7 A 1) I 5
Y, oA SR A R BAE BATAE WA SR A AR
Wb AN TATIG . R, 5 UL A A S S 4R AR AN e
FPPNFAERE . S PPl B R SR Y P R
XN TR, K RS % ( precision, Pr) 8 b5 E4T
WAL K =X (8) Fs .

TP
T TP + FP #)

A, TP 3RS A 21 Y L B A B0, PP
FORFE R R LR IR AW SRR RO, RS
B R BEBOR , L PR RERLS
BEXT BB AR R F1 R N2 B
P 1 £ (receiver operating characteristic curve, ROC)
— 680 —

Pr

AN 2R T 1f FX (area under curve, AUC) AT REA .
F1 B A B o ZEBOR A — i S8 A, [ 1) S
[ o s el B R = T O R (= 675 i
EVEREBAS . F1EE L= (9) s,

Fl =2 x Precision x Recall 9)

Precision + Recall

ROC 2 V) ELFAME#R (TPR) 9\ AL b, 5 BH 4 %
(FPR) M ARz i 9 1 £8, ROC BHZRHEZ: T W &
ARG AT, PR S R BH 1 3 ) e S an =X
(10) . (11) FizR . AUC AT LU R 2R M 350k i 1k
A, A0 ) 1 Z (A, KA AUC (H B IR E R A
TR AR B BE AU HEAE IE 5 5 2200, Ir L AUC {
FEAHES , /NT 0.5 BWRERIEA A,

TP
TPR = 45 FN (10)
FP
FPR_FP+TN (1)
3.2 ANIHE&E

A SCERE 1 1 4% b A2 2 Bl o A B4
AE, LI AL 6 s iy 6 A " 4E N TR i 4E Data

01 ~ Data 06 H#E47, K 6 H“o” (A FEREL
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Data 01 1043 43 4.1%
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6 NN THHE A FAE R B & (6728 Ak b A2 A
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01 .Data 05 Data 06 ', FNOD 5y i) 6 (B 48 H
TIHARBILREAE , 43035 %) 0.95.0. 98 0. 86, It
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e, 2 AR f0 AR B 1230 L T R ARR A P AR L kT
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FNOD . outlier detection algorithm based on fluctuation of

nearest neighbor difference factor
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Abstract

To solve the problem of low accuracy and low degree of pruning in the existing outlier detection methods, a
new outlier detection algorithm based on fluctuation of nearest neighbor difference factor is proposed. First, a prun-
ing method based on the neighbor relationship is proposed according to the feature that the number of the mutual k
neighbors (MUN) of outliers is much smaller than the parameter k. Second, the concept of nearest neighbor differ-
ence is proposed to describe the distribution characteristics of data objects and their neighbors. When parameter k
changes, the nearest neighbor difference of outliers and normal points will be different. Finally, the fluctuation of
the nearest neighbor difference is used to measure the outlier degree of each data point, and then the outlier point is
detected. The experimental results in the artificial and real data sets show that the proposed algorithm can detect
outliers effectively and comprehensively.

Key words : data mining, outliers, pruning, mutual k neighbor (MUN) , nearest neighbor difference fluctua-

tion factor
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