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Abstract: Software Defect prediction is always one of the most active research areas in software engineering. Researchers have
proposed a lot of defect prediction techniques. These techniques consist of module-level, file-level and change-level defect prediction
according to the granularity. Change-level defect prediction can predict the defect-proneness of changes when they are initially submitted.
Hence, such a technique is referred to as Just-in-Time defect prediction. Recently, Just-in-Time defect prediction becomes the hot area in
defect prediction because of its timely manner and fine-grained. There are a lot of achievements in this area and there are also many
challenges in data labeling, feature extracting and model evaluation. More advanced and unified theoretic and technical guidelines are
needed to enhance Just-in-Time defect prediction. Therefore, in this paper, we present a road map for prior Just-in-Time defect prediction
studies in three folds, data labeling, feature extraction and model evaluation. In summary, the contributions of this paper are: (1) We

conclude the data labeling methods and their advantages and disadvantages. (2) We conclude and classify the feature categories and
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computing methods. (3) We conclude and classify the modeling techniques. (4) We conclude the model validation and performance
measures in model evaluation. (5) We highlight the current problems in this area. (6) We conclude the trends of Just-in-Time defect
prediction.

Key words: Software defect prediction; Just-in-Time defect prediction; Software maintenance; Software quality; Software engineering
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Fig.2 Research framework of Just-in-time defect prediction
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B 22 245 4K B A% B A 0 Sk 438 588 BT IRk &5 g 000 12 BE L 49 21 MicIntosh A1 Kamei & R IR B HIACHY 5 25 2 G BURY
TERFAEARAD LS, i F ORI E AR s A 2, XTI H & REMERIE A&
WP, TR TIES, XESRRE T RE /3 35 2 R
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222 HHERM

A TR, FAFRR T RERHER TRIEARID AT . /N1 7L S — /N7 JE Al 6k 30 A B B 5k B T
TR AL B S AR — 2D A g, 28— /NI DU AR BV SRR — 20 00 9 AR, G AR
(Size). 1054345 (Diffusion). H AR(Purpose). FF K # & K (Developer Experience). & 4%/ (Complexity). L
A (Text). I ZE#(Structure) . SCAFE BT 52 (File History) F{{ A & £ (Code Review).

BT AR CHE AR AR ARG AT . HARFIT R FE LR ERHELE S . R 2 AN T R TLH

TR FVRFE DL ACE AT B B AL
Table 2. Summary of features based on meta-data of changes

R 2. T ARG U RO AR AL AT S

RRAESERE RAE4 ik L AR ICER
LA/LD AR I 9D ARG AT $ (added | AR S HE ANk D AR D AT Mockus and
lines and deleted lines) M, WaaET NG | Weiss)
[
CA/CD AR I ek ARG B B (added | AF TGN, kARG | Shihab et al.[t®]
B chunks and deleted chunks) W, SRR
RS, AR REGIN
B
LT AR R OGSO AE AR ARSI | SCPRER, W SR Mockus and
RAG 17 ¥ (lines of code of files | MSECEAT il s NGk | Weissi)
touched by the change)
NS BEBHMNT REHE BRTRGME AL E Mockus and
(number of subsystems) AT T BE B A BRIG Weiss(??]
ND AR B M ARAD H SRR RIS H F ML a2 | Kamei et al [t
(number of directories) A A BE 5] N BRRA
wmat | NF 75 5 A B4R SRR (number BECIFSR B Z 1% | Mockus and
of files) A T A I\ BRI Weissl’
Entropy BRI EAR T AR | MR, BEARD Hasssan(1]
Sy CRAE BT 50D TEAE I SCA: 1 43 8,
TF R s B 2 AR
i, AT A] RE G NG .
FIX (7% L RN ] 1S B AR TE T NS Mokus and
[ - LN Weissl?]
B s NBR S5z HE ARG B EIR S SR | MR RIR S E, Shihab et al.['®!
(number of bug reports) RN s A Y
i, T REGI BRI
EXP FRFCIRLLETHE BEZLRMIFRKEA | Mockus and
(experience) P PN Weiss[?
REXP FRF IR AR TEH = A FAS ARG 4 FF | Mockus and
(recent experience) REXTEFF R E s | Weiss?)
B, AESHFINGREE
2L SEXP TFRE R REWEZ | FFRENABNTF RS | Mockus and
BHEMKT RGN H = BTN, AAEFIIA | Weissi
(subsystem experience) r 4
Awareness | JFR# CIRASAST b A BIAH | X7 RGE 02, JF | Mcintosh and
KT RGMAET HFHELINIK | REXNT RGMME, | Kameild
L7 RGUR T A A T 51 NG

FOBLERE . 1248 FE R R AL S SRS B . Moser %5 AW % 2148 55 ORISR R K, kA ]
RE ST NBRIEIS) BUA A b, BF 02 A T P22 S 1« Il 2D A AT Bk B 4 28 B AR, 17.18.19.20.21.22.23.24.28]
B4, WF T AT A P E Atk B X A A R HE AT Bk . Shihab & A\ B M P 72 57 38 i A gk /b A BL
(chunk) HCRE AL B, Kamei 5 A A AR 5 52 58 i 42 5 AH 5 SCAHAUBS AT B A 22 5ERUBET)
[, Kamei % A& ILAR S48 I0AT BOM kA AR AT B2 i BEAH ORI o D 17 36 G At A O A2 0T T 00 A6 8 3 e
SO, Kamei 558 N A8 PR S8 A0 AT BORAH 0 a0 AT B0 A AR SRS . AHOT S AT K. A6 el A7 H0)
AR S SERRIE N AT B A B R S A SO ACRS AT i A 7
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PRED AR . 240 PR 2 (A8 T (S B R 7 AR S0 P b 9 o BT, T AE AR i 45 1
CASHRIAETE, HIFRF T BT S AR, LR 00 4 B0 1 R 48 T 4 7T 8 51 A BRI 99, Kamei
o N A PR S SO O SO SR T 28 S SRR TR 672 W AR 47190, Hassan S48
{6 125 0 PS40 4 105 B (Entropy) BUUGREG , 3¢ ELIGE T A4S AE MO AN, Bk, Kamei %8 AJRH f
R 05 25 8 AT T,

EURRAERE . %45 R RS AR AR A bR TR H 0 T 10 AL 1 S B . S Th
A HOISCRIAE, TGO, b 7 TR L S 2 A O A A, A T A S N BB, B U,
T KD G BTN T b, 5 90 R S T S 75 5 52 B P R AEDIS 192224280 81, Shihab 45 A4 i
16 T 2 K A 4 5 SR AR AR T A0S,

FRE WM. 2 K R & 0 TF R & 0. BRI, TFR %25 2T Wb R 1501,
75 BB G T T AR Fi, 7 90 R AR T T R % EL 50 A T SR LA TF R 23 B 17.18.1920202225.0028)
B Kamei %5 AR H4 PR TR 2530 32 70 T8 B e D B A8 TEARAS AT, 7R % L0 A8 o B 8 8 A%
T RGN TSR FTF R H 209, Melntosh F1 Kamei 518 A8 FHRAS AT, TF 404 O340 28 T o B
A A T RGOS b IR A RGBT R E L], R IF R R B T RS
[T 2 22 328,

ST AT IR P 25 R AL ST AR SCA PRI S5 M SR 4R . e 3 PRI T 3T A P 25
ORI LS 0 B PR Z AL

Table 3. Summary of features based on changed code

3. FETARTEACHD A RFAE R

RAEEE | RAEH Eizip) Bl AH SRR
Complexity | ZBTAIRCAFELTIRAHE | AEMME S, B | Kimetal ]
S SORFEIRbRZ M, RO | RESIANBRE
A i ARS8 4T B (LOC)  FEREA
AT R ESE
LogTF B MR RS HIEE T E s THHEMARSEER | Kimetall
B GIN B A R
FileTF MR AN AERERT | BEESUUS A% EEE | Kimetal [
Ak Il JEi 3o A AR A 1) 2 B A SN BRBERE K
FilenameTF | g &3 H s 4 A U4 10T | B RSCHE4 RBRHg  | Kim etal. it
AR AL BUE BAE UE R, X
EEP SRR U NS
FE AR %
Structure AT AEE TR | AT SR RIEEE L | Jiang et al.PY
KRB T RIEVE R B 2 S A RE S AR 5 N GRIG
QEES

RRBEEE . 2 R RAL A A AT I S 2% L - AR AR SEBk B B TAE b, BFJU AT T & (S
1 B AR AR P 52248 B SR T S A B A e v o T A AE SR B 31, BT 90 3 R LB 52 2% (R AR B 2 2 BN
SRIAE2 . Kim 25 KRR SO AU 52 2% B2 A0 R AIE 51N 31 B IR 8 g T B vh 071 Dy A 38 58 51 B AR Y
SRBEAAL, AR XA AR AT 5 %A AR WA BT T 61 NEREESR AR, THE R
2% BEHE AR I 22 (A DR AL A e b 2 SR AT T

AL . %R A 48 (Bag of words) B AR B ARSI RSO 44 Ho 38 HOR IR AR AL . 1]
SRR S — Tk SOAR IR ] AR ) B (1 D7 A Kim 85 A K8 B8 SCACRRAE 51 N 3] BV S5 B To000 2 A
071 b FAR g H BRI OG H 340 SUF 44, AR5 R TR AR BRLR e T 3 i i i & . v 7 B R 5
A R ACRD AR, A 0] A8 BT R 2738 A OG SCAF A O 25 20 0 T SRR AR AL v S50AH 2] 4305 (1
ZAH, I HAG X e 2 (H AF A EARE .
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ARG YERE . 12282 ] T R AT AL S8 A J5 AR S R A 22 5 o RIVIRT 8 g FoU DU BT 9 38 308 1ol b R BV A B
(Abstract Syntax Tree, AST)REAACHIHIGEH, AT A AL 57 5 A ACRD &5 40 22 5 2031 il AR 1
& ORI il R G ) TR, fEGaE R b, SRS T SRR R IR TE A R B RN
ANTE AL il Jiang 58 N4 HH A8 HIAE AR S PR ACHI JS » 12738 BEAH SR SOt A 105 W v A TR S 281 i R B
Z BRG] I A 25 224 1200,

BT YA HE R R (R AE SIS OB O SR . 3R 4 PRGN TR T BRI R AR AE DL e AT
B,

Table 4. Summary of features based on software evolution process

R 4. BT BRI AR R A

BIEEE | RMES #id Bl AR SCER
NDEV IPZA AR RSB T IR | 0 SO AT S B e T R A Shihab et al.[*®!
{9 FF S # Hii (number of %, 1BEBUZSCA AR ST R 5
developers) N7

NUC WA MR ST s | SOk, JTk#E X% | Shihab et al [l
1975 55 % & (number of unique AHE R B 2 A, A
X changes) TS B ST T i 5] N B

ks

NFIX XEAE S SO AT IS B | SO MR BBE 2, 1£2%i%0C | Shihab et al.l
FA R I 12 52 40 58 i (number of | £ (1788 SEBRAR 5 51 N BRI
fixes)
AGE PRt %A AT | TR AR 2 5 5l N B | Kamei et al.l™]
AR o AR I ) 25 31

Table 5. Summary of features based on different artifacts of multiple repositories

R 5. FET YAt K RFAE fif

RAE4E Y FHE S #iR 3l AR SR SCHR
Iterations | ZAHEH S RABHANRMC | ESIFRIBHNRGCRELR, LE Mcintosh and
PE 2 RTHAE IE B 1E 15 2 YN 51N SR ) R R Kameil**

Reviewers | XHZBEITHAMAL | NEFENLRBEBKE, HEANR Mclntosh and
AT LA MAS S R 5 % ), Kameit?®l
A ) B 1 T B

REHE omments | BE T3 B G AR TR AN EE R, ZAEEM | Mcintosh and
N Kameil?®!

Review AR AR HE AN A, BY | TRk X AR R A (R, % Mclntosh and

Window | ATy Gk ST AR | T RAT TSI A BRIG Kameil?®l

BT H ACHD 6 P i [] 22

OB S G o %4 P ok B A AR SR DG SO B ST S o SRR FER B, SCPRE ) SR A
(Bl 2 KB B2 DI R BB EE) » HolAT W] BEAF AR BRI 14555960 581 bk, BRIVt o F90000 F 78 3 42
A P A B 5 T AR B SR ST A RS BB B BSOS T 8 N R A B AL ST B 20 S x5
R AR S AT TN 018192224281 i Ak, Shihab S8 A A B 25088 SE A 56 ST I ) S AR o rh ks 2 AR
F i R P AR S AR DR SO BB T S U181, Kamed 48 A\ $ie H A FH 28 5 i 52 T2 i 28 S A 50 ST ) e i 22 5
51573 T AR N ) 22 1 D R I R AL AR S SR A B e T

BT 2 YRR R RS AR S A AR . R S RSN TR T 2 YRR ) R AE DA S B AR A
L.

ARADEEESE . Z4E R R B AR A& I 20 ACRS 6 28 A (0 ACRS B Bl Ao G4k, BUACACHS o
B2 N BT IR LI e SEIEWFFUR MY, AR R S Bk AR BT, BRIE, Mclntosh
A Kamei K ACRD 87 A I8 FE A9 RFAE 51N S BRI SR B PO 0E 7T o 35 52 AR B0 o B AR AR A R A2
LR E A N B TR LA DA R e A N ) S5 AR A AR e xR B (A A A 8
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2.3 REME

I A BB i B T 4 AR A B ) U vk T ARG B R 2R B . A I B (Supervised) A5 B A 1L I B
(Unsupervised) B AFEH AR, < 24 73 591 5 A 105785 R0 JIC M 125 BV EsF S6fe o 000 9 o 2 5 R R AT 4
231 HEE@RER

A B R SR T A FE R A MBS 2 ST i, AN AR A (b5 B 2 5 A7 A R ) A AR D AR T
B, AT A TS R R A R . I TR, K2 BRI SRIE TR AR T A B @ iR
[17,18,19,20,22,23,24,28]o ﬁ;~ﬂ&ﬂ$§@?ﬁ

(1) H¥abrid. FAHBIE IR, P AR AR T FRid A R G ERRE;

(2) FHEAREL. MARTEARTE (AR A AR BURIE , I FIARAE I &SRR n B AR T

(3) BEAIYILR. FIFAEWBHLAYIHAR, ARG RIS 8 505 b2 2], Mg o JS ek Bl A s Ay

(4) BB . BB AR AR TESRAT T, R TN AR B T % A A AR B A AR A [ AT RE P

WAL, AR N ZR B SR VR AN [F], A7 M B BT SR o T30 ST BA 23 2 [R) 3 H (Within-Project) B[V B i Tt
WA T H (Cross-Project) R S e 70 755 Fh 2 A5 43 R

IR E B AR P T . R 300 R S TR R I SRR SRR R A R — AN E, RMERFRTA
14 77 S AR A B B AR EAT IR, R A B 2 o 5 R ) J T A5 2 (17.18.19.20.21.23,28,26,27] - L fs T ) 46 74 B 45
RAFHITERE, FCRTIR 52 T H AR T H F 30 208 2 10 J7 e 5088 - AR KSR AT H H #AAE KB AR TR
H, o R I R G T A R R T M AL . TR AN E RSN BB A4 QRS e L A R AL
TR H A5 I H 7 58 08 SRp i TN A B mT DAB A B v M AR . BRI, DR RIDARF S o R AR 1 R AT
HR T RIT0E R A e o TR £ A [18:19:20.21,23,28

SR, [R5 B E R B TR R Bk S 7E T, an SR TN H AR T H R E , XA T H J6VE N R T H
BT d5R o T B R SR L A2 L AN AR B 1) 7 s R T I R AR B 22240

ST B R P T o Dy S X T H P (1) BB S B TR0 5 R 7 e 7 100 T A S5 = I SR ) 1) R, R
A TR Ak PRI 7 4 B T I R SR o o A AR AR (22240 e T [ RPD R SR o T A AR B R 2 i I R
gk B AT, B HARDUE 77 AR TE R I R R, R A B E H AR E E e
T 22241,

Fukushima %5 A B 8 HIFAT 50 T 85 100 RIS R B 0 F2 R 22V, 4R35 78 5 28 TAR R WX — 8RR AT T
HE— 20 oy 24, IX LS BT TR B, A BE IR I B SRR TR R, 5 T B A R R T 4 R 7R K 2 Bt
BN FEE MRS . N T R T E B SRS T BRI RE B 3, (EF I T =M o7 ikar LU & m
5T H B SR R TR R B PERE 1) A AR B B T E AR T SR AR NG E 2) EHZATE MG S
78 SE AR VE IR E s 3) i FH 2 AT B IR A8 58 A0 oy S VE R U R R DI R B 28, 70 Tl ik DA 22 5 3k
PRI 5 TR o I B TF 50 R SR Sy S e o 5 T D R S TN £ R B i T HR

232 B

A M e B T R (i s 7R T T R R E R, RO B @R TR K& O
25N SR B RN SR TASE AL 23], Sy R xax — Bk, BIF 9 3 i TG IR B e e o N A A 1250,

6 B RIY R 4 87 TR 2 i ) P A 6 s 2 A B AR A s TR 28 () B AR o K B M B e o T 0 S A
FEAR, T W BB gl 7 I A A A I R s TE T B ARF G S B e P O R 0 T o G M O TR A Y 7 AL R
AFBEMEHAIREREAE, FNE 7T EEREN IR . H— R R

(1)  FRAESREL. AAREDAZBE (AR [ A B SR BURRAE, AR AE i) B SRR n MRS AR B

(2) AR, ETAEAR R R MR . AT, 7R ERRE T A, R R TR A

TEHEF B 7, X P T iR IE A X B R A AR T, WIF R E W EATS AT, R E
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8 AR DL PR 2 B, B A 5 TR A R R o T

Yang 5 A E K 0 B ROV IS SRR TN A A R 5T, SRR SR, AR A LE SR B R AR R AR
HAXHR AU, Bk, M E RS ARE, & B /N B R B Tl TAE R D, Yang S5 A
BTZRI, RN TREREH T 0753, TR I e & AR AR, £ EH A T/EET
REE L G, o, AR RO BEAE A HE P BRI, R SO RO D 1028 SEHELE S e AR S
Yang 5 AR 12 AN22 HAFAE 7 BRI T B, SRS AE 6 NI H s Bt AT S0 e e R I, 3k
S A TR B A M IO ke o I A2 20 B 5 X0 O o AN o A AR REAT A B L . R REAR L IR
AR AT B 20% AT, A BE AT I RIS ke o T ASE 20, f I I O e o 0000 A58 204 e 0 A5 O A A B B
EZ N CEIPNG IR

Yang % A\ H )0 M RIS i ey T R SRS 1A G HE FE (K 9%, Huang S5 AH1 Fu 5 A 205504
Yang 55 A A TG MBS BIVAR g5k e T S A A i Tk — 20 g 2 A 26270, K S AT I o K TR M R A I S
BORBI 7T, #8757 T B RV I SR o T 2 B AR R R, T AR BLAE AR LA L B 2, RIARAR 2 20%
(AR, T M e e T AL 2R [ T A 3 4 757 14 AT B 5 N Sk B 110 72 S o s e A B I I i B 0 A
B, Tk 2 S ARG AR SRR EHAEE 2 ATy, W00l LR, 0 B O e TN R A e LA B
MR AR 226, Fu 558 A4 2 68 A A AR 28 I I SR B L £ A @& I RFAE , AR5 S0 Yang 558 A1 70 B 07
%, REIE RIS UF I RORET,

JE Yang S A\ H 10 J0 MR RIDI 5 o N0 A AR B R AT R BRI, AT S AR T A N B I 5 o T
DN SR AR T T W 14 B 2 75 LT 08 BN, O ELAd AT 7 B B AR o s 90000 e B3 R T AR Dy T s
it 75 RAESERR IS

3 BNEFERBEFUN L 730

TE BB s B TOO 14) A o, D T S0 U AT AR B AR, W 9 T X B HE ) O TR A R AT S 56 50 IE
FEIE LA ] VTAN i b 5o A5 B P BB AT VP i o A T 4G VE 20 A 28 7 BV SR B T A9F 9 A8 P D ST 8 38 UF 7 v R
PEREFEHT o
3.1 SKEIEFE

S50 56 VI J7 V5 2 AR AR A AL VT Ay v G e b 5 4R Rl 43 D I R B RIS T A A = T RIS R B S
T 5¢ A 1 G P PP S 3R 36 E 7 1. 28 XLBRHIE (Cross Validation) A% B [8] 8% 1 (time-wise) 1 38 41F 77 ¥4 o
3.11 ZXHIE

A SIS AR AL 2% 5 2 AU R BB B B8 0 D7 V581 DT 3 1 R B R T A AR AR A T 10 138 X
I8 IE )y v 117:18,1920.21.22.24) b b Yang Z5 ANAER] T 10 YR 10 $758 SCB8IE J7 12 36 1F Sk Tl A% B ) 2 R (251
110 R XEUE T, ERFEMITAEEE S, REREEEES v 10 F4r, B 1047, ZEX& 1 7%
ERMNRE, 54b 9 riE RIS, SRR R I A7 B et R Ve R 4R bn, — 34847 10 kR, &5
FEBFIRAS B e FE AR SR T IMEAE D9 10 $728 NIGTE R PG 5 5 T FE 10 7% 10 Hra8 XAsiEr, W% k-
10 Fr38 XRAEIBAT 10 ¥k, —ILIB84T 10x10 x5, A XA B VERE R AR RTB{EAE X 10 K 10 #7532
XS AIE R PP Al 45 5
3.1.2 IR AN AIE

AR, B ST 3 S B IS SR B T ) B IE T A T 2 O S i 23281, Tan 5 NHR HAE URETT i
XoF T BB S 5 T A AR R A& A i), DR AR T R AR B I (R, 7R A8 IR IR P BE LT SL B R AT
BRIy, 2SSO0 A 2R SR RS AR T 45 B SR TG 5 ARTE AR TE (AR 2, DT s A T 00 A5 Y 7 12k R
1231, Meclnstosh 5 N KI5 N BRFE ACRY A2 T 1 5T 2 6 35 1) [A] e AR 1281 3 b 3% 2 52 e B B o0 o o 0 A 23
pIvERE, PLUnfE A 1A R AR B O R T AR B 2 B 3 PRI AL W MR o McIntosh &8 N GERIE B 24 T
S A TR AR SR Rt T AR B AT T
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Yang &5 NS0 BB SRR TSR 7 — ol s [R]J% N R B 0IE 7 V1250 IR B IE 5 R T S B AR e R )
BT SRHE T, RGN BARESE, £ N NEIENEIEE SN | A ERXFEUE 2T, IR
Jr FE A 5040 4 R0 A P %) 0 8 A2 R S S oA ) g ) AR T A, (R U R R AN N R 2 () T T B T T
AH WA 1 AR 2 AR AR S 5 H A 6 Al r AR AR B X RIS UE AR LT DY B R
1) RZEHIWHKHREIARZ 6-8 BIA: 2) FMNZREFMNBE WA G WA AR 2, XFEIZE
R IEAE X PN A th S E ZHBOT R F KL 3) EHESPIAN A IR B RIE N GE P A 2% 2
AR A TSR 4) RVEE—/NH FE AT 2 SR RIETHE BI85 R v 9% . Huang % A1 Fu
S NABFBR T b 3 3 o ovd B [ 6 ) B8 AIE 7 1126271
3.2 WNIERR

BT RS TY FRIN 25 5, AJF 70 B AN [R) PR 48 A ol A ABE B TR0 25 SR o A YT T 4 I R A R BN SR B TR0 A 5 b
M e T b, 05 ML 28 2 ) AISES FH 1K 2 ¥ % (Precision) £ 42 % (Recall) F1-measure- 1F # % (Accuracy)
AUC LR A T AR 403 00 F 5 3 42 1) A 2% &0 (Effort-aware) F b5 -

321 WmHER. ALK, EHEM Fl-measure

AR, A4, Fl-measure AL 3R HLE 5 > U P45 T A B () PE R 4R AR 8. K E IR
R S5f I T BT S A8 T X M R AR AR T 18192020231 H BARF R OTEWTT .

T AR 2 T — AN AD AR B Y TR &5 SR A PUA AT Re . 1) 48— AN S FE ARS8 B8 TR0 9 A BB (True
positive, TP); 2)¥— AN Sl b i AR RS 2% 5 T Sl 3% A Bk [ (False Positive, FP); 3) ¥ — AN A B I 1 ACHS A2
TE A0 9 ¥ A B F (True Negative, TN);  4)4 — AN G B 16 ACRS 48 T8 15000 7 6k [ (FalseNegative, FN)o i
5 T AR 2 7R A rp I DO b T & SR B, BORT SRS % . HER . IEAE M Fl-measure AT M5 .
FH T B B R B TO0U AT 7 TE D0 S0 SR A AR TE TN , BRI A ST R M A 2 . 2 %M Fl-measure
IR X A R B AR S AR T

7 11 % (Precision) & 48 FT G B IE 1 20 50 Sk i 748 58 |5 B g 3 43 28 010 B I 72 8 1) Bl 43«

TP
TP+FP
A 4 # (Recall) S 18 T A B TR 23 S A SRR AL 5 o5 BT A7 22 1E A R B A8 5 1) EL 431«
TP
TP+EN
Fl-measure /&4 & TS H A H MR PSS MR RE TR AR, © 20 0 R F0 8 B R 118 A3
F1= 2 x Precisionx Recall
Precision+ Recall

IE1# % (Accuracy) /& $8 4 1E 1 3 2R AR AL B8 o5 BTG AR AR 58 1) Ll 431«

Accuracy = __TP+TN 4)
TP+ FP+ TN+ FN

FH T 7 B S50 7 000 ) 5 v, VA R AR AR A B i K T R A AR RS AR TE (R, TR B i
BN BEAEH &, (HIX FEA BR A TN 1 R AT o 75 VT R BF T ABE Y B, R B S B T A R R AL
MG RABAMER, B Fl-measure AIEMHFRMLE R,

3.2.2 AUC

75 RIS R B T 5 h . AUC 72 5 FH R R 4 A (1921:22:24.281 0 AUC Bl Area Under the Curve of receiver
operating characteristic, 5% T 1F i1 £k (Receiver Operating Characteristic curve, ROC) FITHIFR. ROC
122 TP M Lt 2 (true positive rate, TPR){E BT A B {H (threshold) I LA FP [ Lt % (false positive rate, FPR)A
AR E R A 2k o TN AR B R A A — AN B RS AR B R AR RS AT HI W . BIE I IUETE R 0 Bl 1. £
TR AR 2 % — AN AR RS AR B AT T B, 12 B 2 o AR AR B A, B B B R A . O T AR BT &5 R (AR

Precision =

(1

Recall =

2

3)
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ARTEAE BRI WA G, AN MEZEE S BAE AT EORR, A SRR R T AE AR ARG A T Tl
Mo BG; Rz, TAEAARDASE NN A B . XFE, sl UL H TP, FP. TN 1 FN & . [Hit,
AEZE . A2Z . Fl-measure PR TEHff 28 1 o 50 AR 40560 T Tl I ASE 2 (1 o) 118221,

HHT ROC 7& TPR £ A BI{A 1 LA FPR AR S (1 R 4t 22, Ktk ROC AT HI{E . T AUC 7 ROC
28 NN, Bt AUC AR T B {E 18221, Lessmann %5 A$8 H AUC X T A 47 1) B8 2 S e 10,
AUC Hit 5 Qs e TR PR A . AUC A —giit ER@peiol, 78 B as Sk 7m R e,
AUC A RLPPfily 000 A5 B %o — AN B ATL A0t A ok o A8 B8 T 55 5 B E 2 LU X — AN B ATL A BXCI% A B 1 AR TS AR B
THE A S AL S AT Be e TR SEBR LA P, T R 3 2R P T RS B (i Hh 45 SRR TAE TR, AUC
I& A T A B AT VA
3.2.3 L{E® &% (Effort-aware) 8 bx

BROPE TR AT I B AT R DAL 2 S TR T 0 M R R AR AN BB T8 AR MU T AR Y S B B B )
PEREVPAL FF oK o TSR TN 2N T A BARS & &, ESRbRIF K, FFkE KA A BRI B a) A B R ok o
BRI EARIE T, WHfal {5 A 2 5 2 3 58 2 (1 5k B 2 RV Sl i T000 1) SC i . ERLUG, R AR R
1§ F T /F & J8 1 (Effort-aware or Cost-effectiveness) 8 br xR s B 70 35 A HEAT 1 BEVPAS o

TAE R BRAE bR 2 1 24 T R A AR IR TR AL (9 U &5 SRk AT ARAS o & i, &l — e E ARl T
52 B e Ao 25 21 1) SR B 50 B LU0, 8 RIS BR A T AR, i @ A F A TEEREN
A B EAERAIL ST 20%, HERBAEAERE 20%05 11 5L R SR 5 25 #E 2 (Precision@20%)
4 (Recall@20%)~ F1-measure(F1@20%)[19-20.25.26.271 3 & T 5 B A1 (1) 14 RE FE A EL A4 8 L 1 -

o Precision@20% e fa k5 & 20%4CH b 40 3] 1) A SR fEA AR B 53X 20% 7 A 2 AL A8 5 i L A5
o Recall@20% 2 a1 &5 20%ACHE Hh 48 21 1) 75 Bl e AR T 7 2> B 42 v BT 7 B 248 B ) B 4B
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