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It iz a sineere pleasure to write this foreword 1o the Chinese version of our book * Expen-
mentation in Software Enginecring” . We never imagined that the book would be translated
and we are deeply honoured,

fEaE %Y {Experimentation in Software Engineering} X E-BMPLEERF, BINES
AR, WA AR B, SRR,

The whole book project staried as o Fhid course in the lale 199%0s, The course wis hased
on g number of articles, sinee it was impossible to find a course book at that time.  As assign-
ments in the course, each PhD student was asked 1o summarize a step in the experimentition
provess Lhat we delined based on the available literature, The hand-ins formed the basis for
several of ihe chapiers, which later was extended and complemented with sther parts needed to
make & comprehensive book on the lapic.

AR TR T R 90 SpfU i — 1R R, & TR K5 Y iR E
Flerad e 3, MrbmuRERc R, FRREREE, SR8 NS ET
MEtEy R, SHiHE LT R P — . e FkpfEd i ARSI
VAR, EATEN] Lo A YA R I Rb T, R i A e
.

The first edition was published in the end of vear 2000, and we then got the opgortunity
in release a second edition in 2002, The Geld had matored sinee the fiest edition, and henee it
felt very good to be able o make additions as well as revising some parts of the first edition.
We perceive that the book has been well received both by students and fellow researchers in
empitical software engineering, which iz very rewanding based on all work put in w tumn our
material into & book. We hope that the Chinese edition helps us reaching oul 1o an even hroa-
der readership, and that it can help inspiring more research in empirical software engineering

H—NT 2000 SEEA MR, 720012 ER{IHATHES ENNS. A9 K
A R s, ik, WA 3 R R AT, RiE s
ATEATT ), AP S i TR W 55 A R e S, B0 a4
B A A BT R A BRITH b ket ik ik E R
iz, BRI W R A B S T R

| would like 1o express my sincere thanks to my former PhDY students { three of them now
holding full professor positions at Lund sniversity, Sweden and two of them working with soft-



ware-intensive systems in industry ) for the inspiring collaboration on whal wmed ool o be o
very suceessful book project from my point of view,

i PSR e A CHP 3 A SRS TR Lund A5
AW EIE, BH R AR TS, MRS ERRIRS e TfE) . Rk
¥, RATESH TN GRS T A B sh.

Finally, 1 would like 1o extend my deepest gratitude 1o the initistors of publishing o Chi-

nese edition and to the translolors of the book,

A I TR S o A TP SRR Y SR IR Rk AR N,

Claes Wohlin
W5 HE6AH158
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TR Chkeb Y 25 EE R 02 TR,

Zendler [132] FHY—WHE, B4 T—7T "W TRER", &3 TH
A, 6 TECEEm S AR, R R R, R,
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MHERS R LR X Y PR R A (g, v BURES, AR Y
0 G 5 R R

At x m Yol L@ Sy = (x) ARENE, BUoTLIRI ARG o .
IR B y = Ax) BERPERHF B OTLUS I y = + B BIFEL, W] L1 FE 48 4 v o2
# (linear regression) ME4GHL 8. MEEERHEE SEH S~ EeR, K
Fch, WATHEE R Tl L A S R M F S, R B Bl R T
PR . fEs a2, WEE LTSRN “m" fReEs.

S = i {x, -x)*
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S, = Z (¥; = ¥)?
= 3 (=D -9 = (T - L (T
I= izl L=y i=l

e @ AHTFHWEES =y +8 (x-2), HEPRN,
5
B=3"

HHEHSYS y LT a=y -,

o P AR, BT HE AT L] T - R S A R e R R
PR, MRS EELE: . fin, WRCREERTE, yee®, XEET R
0 7 A W AR AT AR B 00 R Jog ) = log(a) +glogl ). [Hik, T4 SHRE
J& o BEATIR T LR A N R B

HEREPS TR« B0y, FIYREE 2N, TTLUERIS S L (covariance ). B
SR R R -, il e, HELT

c_i:n_

Toon=1
Hry 30 SR E R R RE R R R L B R R T T R e
B, FEE TR R E N R, BB aT s« 10y, bR
., AHEAEAREME 88 r (correlation coeflicient} , R Pearson 405 £ 8. H
HRERIT,

&y _ Sy (X L) - (T L=,

o SaSy .j{ T (T ) )aE - zh,y.-fn

e IR -1 B+ 1 2], ﬁﬁ'ﬁmﬁﬁ-ﬁiﬁﬂi r{fid O; fHEE 3RS
M. HAEEHES r =08, ; 8y, LOTEER RS MEAYSRHT . ( Pearson) RS BN
BEERHEYOEE, Wl o, F0 oy, PORCE R BRI I R R Al E e R, sk E e
ABCRA R L, e R 0SS  RR EAR eRR

A S R R R B s W R R R e B e dend, 0T LURE H Spearman §
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ERATTR RS Parson HEECESCEM, EAE (MEEEEFENTFS) FBEEHE
A4, AT % 5 Siegel #1 Castellan [ 1571,

A — P 0 3 B UETT IR A B R Kendall 848 % R #E ( Kendall rank-order
correlation coeflicient) , (28 F, Kendall 5588 60 3G 58 Spearman 55855 # 5C £ 8 — 8,
WA TFHT R, MR R R R A BET Kencall S8 5 800 AL gL B
e hlml, ERTETE R ACHEFE b S B R [ R LB, T & W Siegel
1 Castellan [ 157 ] .
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WLt R, WA R F 2 F A (multivariale analysis), & £ A4
13 { multiple regression ) , £ 84 & 45 ( principal component analysis, PCA), % 3% 547
{ cluster analvsis) #1408 # 54 ( discriminant analysis) . 88 F AT 0 A4 0] & WL S
e L, i Manly 118 ] #0 Kachigan[ 90, 917,
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B e e b A S

[ s PN S R o S M A TR ST R . i3
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BT A 2 (6] e 5 A A P R o AR i ), FRACT RN LA M
ST EE s (PR RG] A
EF. E10-3 b, SR RS ER M, TRt T b S R
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AR TR RS A B ARIE { skewedness ), W 10-4 fras, ¥H7E
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B A Fenton , Pllecger Bl Frigee %A, [56, 607 FrBIL60 ke, A
S 7 2 B A T )k A R ( whiskers ). 3709 CHE (0 Montgomery [ 125 1)
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DI il by - 0. S HERTRE] [60], 9T REGR U S{H ( GV A feRTrE) , i



BIOE SHFSHEF 9

S0 (L T ) LA A 9 S B
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BB G IEE0H, X —ARTIHAE 103 8 R BsastdtiiAide,

1 2 3 4 5 & T
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KAl # 8 (cumulative histogram) 07 10-6 o, AT LDH T e — 2 R
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R ERERL.
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FRO S0, W OT LRI R ()t (T R AN ) R T S A o 0 4
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EVFEIEAE L iy T (R e P A R T W A AT RE R A TIE B .
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10.3.1 #FEHRE
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P, NS TR EE R T F AR E R AR, FREEREs &
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i, Eo—TLTEFEEAT WY, FAAYHMEEERRE—WANE,
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WHBEREEAT (AFHp-MEEFR), Bk B FHACE T ik oo ik
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s A C ol iR A EAER, HESREMYEM, Flin, rsaHex=b. W
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BEPAT T ¥ 4 0 R 6] A MRS F e R A AR R — R R
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Yokt —Wp e SrER S, o Fillvhie AR e, a0k T ok — e A8
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EERRECTERAHNEEERNS S RERNRE, ER7ES08 R,
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s, EWREFUHAESREREH, STUHESEREBNRESNNE;: B
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e, HESEUTHTEE,

(1) GERE: AR S S i e A 27 W &R A e st
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(2) %k SEERMNEENEETS TIESNGERE. Mk, DRETHE, W
EHRRREFERNRAENRBOE S, TRBEE],

Brinnd 35 A th 0 & 80 FudlE & W H i MR RR T Tt (271, fefd s
METESTRRETENRFLCEWENWNEF, BAMHEERRFLTFE—EMN
B, HeEFEWHR T, D, TSRy, HEREREM A,
BEERITE (LSBT - ER) MTREENE RS (CERERE) SR
B R
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i T T SRR e MR L
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(2) Mann-Whitney 8. —®HH U - RBOIESERE,

(3} F-#55 (Foest) . —@0FREE RN A SHEE,

(4) Aot o 65 | Poived t-test) o —f5F0F BT LS00 - Ha

(5) Wilcoxon 858, —#H TR sk S okER.

(6) PO (Sign weat); —FHTFCHRD - BROESERE, FonRE
Wileoxon 3 5 09— R oL,

(7) ANOVA Be%s, —3HF 9 E P2 ke S8 5. Mo, ANO-
VA BB TN T EEpi . RE T ST, SRl ine i
Rl

(B) Kruskal-Wallis #90, —#0EFE48 (XF2) WM& FIREN2W
FEd.

(9) R (Chi2). —RpE SR REr RS,

HEGHANMESREENRNEENERA TR R, SR
% 10-387%,

£10-3 FREHAUHENSNOESISRERNER

@ "Ly ES B
LT | EER, R
MBETF AN, SR | L, M- Whitsey #8877 ErE
REFEAR, HAH K AT s _ Wibeowrm B, RO
MMTELR (kT2 15 A Kruskal-Wallie B, & /7608
EEHT o

(ke R A 0 i 7 vk R Maraseuilo and Serdin [ 119] 4= Mmagomesy | 125]

B Eabd e T RS, T OCHEE LT S R S A R B T A

(1) A WBCHESEN H MBI, GEHEE, WARME MR ETe W
s S R R R A R R R A A TR

(2) DM s{t— ey etk .

(3) FH0: AT MRS R A

(4) BrE: RMEEEAE, W REiihR, ER0HR B il 78
. BUEREASOUHEDE TR R E T T A0S B, (TR b A i S
BE MR e .

R, AR, WRNEELRLER, RIS i
(985 Sk, i, Mann-Whimey K2UE, Wileoxon K282, FF940KH Keunkal- Wallis #
e, #AERIT A BRI R T T i, MRREARIE (Hnfr S e
A SRl 35), WA, EREME T RERAT WM Y (O EE T
). EEFEEAD, THERE, TRERESFRETT RIS, M s



EloF o 5HFE 105

W, Siegel B Castellan[ 157 ] fhigik, M abdiial 7 g ab e S p e S0 (PR
AP TELE RS i

Forh e inEey Hin R, S e TR E Al Ei, 3
FRERMHAIHESFNH AR

W EE L A R R A a, AR 10,31 Web o Reon i ( CmAlieg) w7
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F10-4 ZHFEE

W R o m

A PR A ORI 2 S
i iy PO = (D)
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TE L ARFERE b, T 0 L0 B A e 8 181 B i T R R
digk, wel A U R, e PO 1) =0.3, P(MF2) =0.7,
ETF AR P PTHER, ATELEH Siegel f Castellan] 157 ] SF30ME-

o TR S KT A R e, TRATERAE N T I A R b
(MR AR Ry e, aeeRE S B E AT R EE N 5%, {ER R B bR
T o e R

9 o R 08 2 o] LAYE Marascuilo §1 Serlin] 119] ELE: Monigomery[ 125] 95 58
irFHECr PR,
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iR AT AR R SR, DR, B R T
DLAER Y, R EEAETIFE R R E AT X B — e R B AR .
IEE A, M E% Monlgomery [ 125 ] . Siegel #1 Costellan[ 157 ], LB Maraseuilo
1 Sedin[ 1197 fbzR0. EEHE W E 10-5 7.
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Hw A Wi

N R ERRAE (M podn ) W6 (300 e OHER Ay B, o RARESFT
a+m -2 00 ArEE B WIERT o BV RN, SHE TS AN B0 AL Momgamery| 125] LR
Mlarssaruils f1 Serdin] 109,

bR (H o e ) Bl e WHER

3

- S i 6o, HOEER T H PR SR A . HoP— 0 F a9 R .
x=342,2.71,2.84,1. 85,3, 22 3. 48 .0 68 4 30,249, 1. 54
¥ HAE R
¥ = 3,844,497 4.76,4.96 4. 10 3. 05 4.09, 3. 69 4. 21 4.40, 3. 49

IR -0 A M ], SR AT H R R ¥ AR . BT
H, n=i0, m=11, =, v 8G90 £ = 2.853 §l y = 4. 1055,

AT LIS 5P =0.6506, §2=0.4112, §,=0.7243, ¢, = -3.96,
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|ty | =g s 1o, BTEIRNSAEEILMEEGS, WTE S FHEATE 0, 05 T ol LIES B,

10. 3.5 Mann-Whitney #& &

Mann-Whitney B8 2 —aEL - B ook S R a4 A e Bk 8uE R ik
WA - R O R R, AT LA R A R e T - MY 8. Mann-Whitney #5308 —
FhAEFREaoRr e s, StEMITRE TSR, FEHY OIS W Siegel #1 Cas-
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2
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ACEEHER, FERE SRR EE), FRMBIN, smm(10,01) =10, N = o
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B R 0 05 pTIMES YT, AT LR R,

10.3.6 F ¥I§

FESE B HTHEM MR EASEEE. ST FER, 701 Moml-
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wiTE R,
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TERBTHE RN Fa PSP, Hik, T8 AGHRE. fra 8 Fdy e o b o
R rEnEE T AR e e . e vt S irr Ay Stk B o il 2l . A
SRttt R FETERA R 7 PSP P B35 B L] Bt g s B A T

T A S S, R LR PSP a0 (i T e 2 o S vy i 0 S0 AT 92 A R R R
W o kRl . [WIRE, LG E R SR e T R FE W 00 R ) L
MANEIRLE. Humhrey[ 82| CLEHE O THSWNHE, Eit, 7ok ou Haion
A e i AL

12.2.2 H@EEig
B0~ A L T S TN e MR A R

[182]
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126 F=dky H 87N

—P ., R, LR T T &R

I ¥HFITFHHEES T# ( Computer Science and Engineering, CSE) Ha8i18
' T8 ( Electrical Engineering, EE) 3ttt 53 T psP @8, @4
F, CSE i S i it WHLRE S8 TR A URER, k. MUGENTH EE
MFEE R,

20 {ERNEE 0y —EEr, EREENE N R, AT R
ARS8 (DFA-1 Fx), #fin, 2FAE& CIEFHDR, XikFEskrt
FMH C A SR, SRR ERPERCES. B, TEMEAEREYE
(& PSP RB IS5 C 5y, PIeH el & a2 W B PSP 8 |2
HFCiftE. 2FEBA Hunhrey [82] M EMNA. XFCHEFSRONER, @
HEL CHTEBSENEEEROTIT P ENERET L,

T Lit#dmsde R, Aol i it fr el diddak, WatE LRl
i % B4 BE Wbt

1 AR Hy: CSE %S BE M5 =g (0 RS S i) T &2 9 {55
TRGETEER) TEEHER.

RS Hy: Prod{ CSE) = Prod( EE)

S&FEEAT N, : Prod( CSE)=Prod( EE)

HEfbHRR . FraRitR| (CSE B EE) #0453 (LOC/Hour)

2. [EfRR Hy: BEHWA CHEHEAFEER, et iNBd@hEsin
Fi7 (88 1000 T0F ) GHOET-RIREA M,

W oy STt HRERESE RS CiFSBRTE.

w AR A ST RS C IR EF SR E.

HEBAEEr: C i SR T U SRR ( Faule/KLOC)

=3 {0 i A o R L 1 el

o M. HCSEEL FE it (E8RE)

o oo, @aHUEMTR O R E R N, SEEMBEFHCD (KE
TR R R e e A ) R AR (PR R AT S
W), TR EEAT, R R A R L Ry (TR,
AP EAMAERIFUEE (10 T REFEACHRGOHE) WFE 10
TR R S R, Bk, EEEREEETEF AR R

LRSS — TR ERFET RS (FHhRRE), BWAR
T R A e o N LT

Hit., FEMBEHSRER (EHEANE), $FEeRFEREERES
fTHEM A

o O Siabill i el m il m e -2 CGEFRE) SRR
1 LV R 4 R



FR2E Fgifaasy 127

(1) A it
(2) il —a - baf— TiRE.
(3) T EIFEEE (pF6-TH),
(4) TAv S (@EdeTH).
M, G 5 T e R e )
¢ RS (Faula/KLOC) B id 8 BERR LLTCAST T 8N iy
HENG , A Se R B S TR R R AR R T — SR, BRI R
S T HEMEI TR T O EE (TR ok R L i M o R e L R A -
BTl AT e e A 28 R 2R R

12.2.3 TRi%F

Bt ciH s SR EmrER. mEmEaETirlaaahRs RN
it

12.2. 4 F{EWiE

LR FHRETEN R ATERSN, PDRTENOEEESD PSP RRNREE.
AXsEE g ol LU R R MR I R TR0 A, (TR,

12.2.5 gt

TERL BT, RIS SmE] 7SS ESEE -S4y i, 6
B, O T Rey R . B, MEn LR F TR T iR
R ] S I

RRALSEME  SCEO @D REHL RO S SE e R . BT Bt AR R PSP i R
B 10 %, BFFEH RGBT PSP drik bt skt T . s e tn b 3
Bk gk HF 746 5] PSP VB M 4F T AR RRAL . e 4b, 10 - (F 95 0% M-t R i L
W, FEd I NTRE A TR, PO R G B AR 10 BEFF R at R R

SEREN LR RS R T . #5110 BB N PR
TOE S5 T A e O P 27 MO O P 0 A O T L2 R R T B M 10 B FE
Ml s, dUERRER, BHWTERFF(a) 4 5 A R S LAY e

BEE Al LREH PR, BdTrRENES TS
SEEDRE, Fit, FoTEReE S EN IR, M,

AR RS SR EAHNE TR RN LR, STLER,
Bt g gyl MR ISRt et L AP D R, SR ST S R ER L R A
wHk,

(1) B—Boifdhm X, BRIty “nEFutn. X
, BFRIERE IR, Wiek W AR CSE fEE, T R R R R



128 P4y FEgTH

fit, FHiES o ENER. EFRERP, KRR Rk

(2) N @ihF CaE T EAE witaER, get, WTE ClEeR,
E bW R F S RSO RS R TR R AR AR A TN, MR
EAERSEGR. AR, RRER ANOVA 8T,

12.2.6 XBIR

BT 0 0 ) B — R L) R T LR, BB A P
FA-1, B A PR AR, Bk, $HERRR PR, S
it At e PSP U T R R, PSP IR #dh, ok [82] TR
MR

12.2.7 \BRHETH

ARG AT I PR ot ek . A dEAT b ( Imternal validity) FEEE#FEE
BrozOoA e, ST ( External validite) ATLLMELF JLA- A BT 48T Lund Ao
NS S0 PSP EREDNEE, Lund ZEMPEY (SEF WML CSE # EE AY5F
), —iEE PSP AR AR — MM R, Sabfad ( Conclusion validity ) 3
HELTRORSERER2EMEREL REMHESIEMEN. S4F s (Construction
walichity } 3G TESE S S8 813 1k W R iR,

TR PN AP AT BT RE R R TE M, ot s (Rl AR 6
& T B0 P A,

it A T T, MRTE Lund JCSE 0 FTMIL 0 O EE BN, R AT AES AR LR
LA, RS REAET MY, Ry B R e,
WAt TR RLAR, TTRERE PR IF R R A, SR T
PATAE S e B AL PSP BR, DEEEXTESENWR (HFRNBERET
) LR e E R IR S R SR AT I,

wHES A A, B0 ERA R PSP R E N E R A SR h T
AP RE P SRR R — R, ElE, TESEREMREEEGET
SRR AR, FE, TSR G S RER, NS
ENEEF—Etb St E e W RS, M, Shed AR e.

FEFA A mIR R . S L S R T A S N BT
AIETTEESE, S0, TR R AR " R PREE R R AT Ak agy §ETF
SR AR R T R A — A, SRR R AR
114 X BRI S5 4 o e 2 (M) &5 1 Ml A S B S i b #E18 For M e, B
P b, R T N SR e, WRRETENM, E
b e 1l FOil At |- TR A i s rh ik 0 D R FE TR .

B mE fvEe R | T PSP iR IR ITAy S, s Rarn] LI 38— 8



Fizd FEoSEHES 129

FIPE AR AR, A T AR R R RE R A e R e R
it AFEHT PSP I — BB T R Bt H R R m AR, AR sS5anT
B (FEERAAMEN), W “EFTERT PSP f— R T S Eed e
A ndal” RelpER M. REGOER, WLrEER, BERHIMERRX
L3

12.3 BIE

12.3.1 &#&

PR EdE () AR R TR RO, SRR
PSR EF RS SEES PSP IREMAHE, BERAEURRTICREE, hEs
MR AR, MR RE N ARS8 L. R W T 5 T
=REEERAR.

W (e 4 SRR AT E ST RF, LB MBI LR A T PSP BB [82],

12.3.2 #UT

WLRme 14 B, EHE, FEITEREET 10 FEEEE. TERNE
] RO . (EIRTRES R . DR o BRI PSP TR

UNATRRE, R RSN PSP BR PR TTAY . B, Al ey PSP
vhfRmESE Hr . Fpdly PSP RN FHFEM ERRERE, MEE W RO GMW,

12.3.3 HiiEmEil

JEdC R 65 B HHEE . RBESEE, OUR M B0 i o 5 3 6] b T AR
SRR . H, 916 TS R A 0 A B A ) R i R
fEUEBT B, B LR AR A R T RS S, MR TRIE®
HIfA A A A R (e R R 3 HAT R 6 T RS MR R R A

o P B RO IR A A A R

o SRl E iRt R i, R PSP R EFIERRE
— B B e A T A T s R A

o P A et R A A T A R I B A WM B A R, H
w1 e B

o WA, H—TEERWRREEASEEAN, ik, o e

k. W65 SRRl T 6 ek, BIRTF T 59 Pk OB AT S 4 0T
L L T

[167]

[168]



130) F=Hp kB FH

12.4 S58WE

12. 4.1 Hikdegrit

i A MR AT b, 0 PR e o e 0 T M

SERFB VS £ B 12-1 o THIHEYE BT R B o 2009 2 P51~
MR i e e o SR RO BT S B 10 T, HUHEEHL, HEA
Ho At i R 40 5 45 47, il 1241 ATELTEHH EE A9t 4 7o B EHIE . sk, o]

LR S L

CSE gy E gk e B o, B 13L4 32 - CSE 4R 27 -~ EE

A4, CSESEM R4 /mER23.0, HFlERENR. T il EE B m a3y
16.4, fRAEEN 6.3, BT RS H WA AaNE, HiNeH rweEE, o

H12-2f e,

16
14
P
1w

EEE

e

® EE
o CSE

I ] k] 4 5 i 7 B
AR (IS5 1N, BRI 10-15TTheT, S )

3 R a3 o o T S

LK S
40 —T—42.5 44
R*H-F.-FF.—F
n B4 —— A5
i 3 19.7
H

o I y

72
i

CSE EE

P 12-2 PRSI R AR
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AT B Y BE 4 WA Frigee 3F [60) fPAbIribebdfiry, IO &S 10 fE2HT 1t
i, HERCERAICHE RSN 1L S ff, BB LHN R TN B Eelis 1.5
fom IS RE (IR HE) B, Ban, o F CSE Ay Reif (w22 iy
b hOr B =227, BHERF =29.4 -17.6 =118, R EHR: 29.4 +1.5
1L B =471, HEEEEGENMER, | T T 8 ek R o i 3
B e A AR, Ee, iRk I R R AR O 42. 5, LMW R
S TR A (T AR R R S PR B 1 12-2 R A AT LR S e L
Jr e sE

MFE12-2 Ay, EE rfed e o R, Mk, ool 0o el i e 8HiR
W HPMMITER. UFMEA - BRI

S EIERSMTERSMAL, EEmiAEeREE, & F CSE e, #HE
HEE R R G, IFF EE B9, FFfE— 00 344 fH T REICER, i PIRITA N
ERE—TIEIER AR, SO R R A A B, S
porof i

CHEgER VS FiRE (Fauls/'KLOC)  WREfEEEN CFE S8
F 21 Frar, RN R BAE A A, PR R T e,

124 FRENRCHFERFLEHERE (Faula/KLOC)
$52°  FENE | FalsKOCHOQE | FaltsKLOC MM | Faus/KLOC MM E
1 3 ffi. & ir9 it 2
£ kY BT BE. 0 2.9
3 5 6. T @ne X =
4 2 fid ] | 17.3

LT

Drmten s SRHL 1222 F,

MEI12-1 AR, W RARRLPH CIl RN s, nRex
Faulte/ KLOC 98, (PS5 T e N8R E e, RS e s e i
St TR, Pl EA S PSR AR, e, FERlEER | e,
WO T R OCAY . [, R L P TR B R ST i SR A

T S e B TN, bR - MEENEEEY.
HAAEIRESE M ey, H F s T T 5 JC SR I ) S i RS W
HT | O RETE P T A A, B 12-3 P,

W 12-3 B, FERS MM S Faulis/KLOC (iR MBS, © 1N
H1'5 Faults/ KLOC W58 AR, fAPERE-4EIE 0. 145 M 3981, BF BTk
i, Hedbic- 4%, @ILTRS 0 145 p5=4%, Eilt, Wik % mi S
TERNERR A, o A, RIER T ANOVA HiR.

U P P O b A SRS v o, L o R 0 L R o i
i UL W T U A e
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I0E.1

Paults!
KLOC -
150| 145 s
—1— 1413
100
ER.O
6fi E
50 518
—l 304
- CEE
FE12-3 9] 1 0% Faubs/ KLOC #5508
12. 4.2 HiEXNE

SRR P, HAYHERERREISF, alid@R I, HF#
A ] e e I A

o BEBRGLT-BiEa, NEHL,

& PSR T, BT iR AR b — B A A A BTG, DA T G A EE

ik 251 5 i IR o o S 1

R T ATOT LS — LR S T YT ERERNCRE AT, EEEE
Pt A F M R S A BT A P R LR i R B, (R S
HREAYE G R, LR CAY R, A B (LA 2 B A (SR A 1 L
ZEE, HAR-THEE, LRTEFELSNEETRASENBEASEXEE, 1k
W, ZE—TERELRPAEEAE. BRI

AT HRER L, WEER SR TR f s, i A b
Rk (90, 91, 18], g Tty iR R e mE ey ~8, Hik, #F
FEbihE R k.

T AV G o) K O ) B B i, A ] 2 e T BSOS
S, ST e AR RN ] Y bR R, A REEE, BRI
Bl 1 Fauls/KLOC BTt A miRY 0. BERRIE SIS, 25801 it 12-2
i
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8122 CIENBRDMR 1 HFEM Faulls/KLOC

FUED | 2am W | FooteKLOCHeGN | Fauls/KLOC MBI | FaulsKLOG HRE
] 3 1 ah 72.7 G0

SR, BTECNORERRME N T TR bR . SRR 1 AY Fauls/KLOC 0 2T
Ry, HREEG=TENEEEROASFRWANT., EME TR E R
—r8iEaE, SRS HRTRIFRET .

12.4.3 (B

A CGSE Mgk R AR R TR, WEH] ANO-
VA Frs BB AT VRS C iR W Fauls/KLOC & TRk,

MESEEHR VS, S - fER (lEabd et ) ETES R 12-3 Fias,

Hide 12-3 50dm, (Ei A, SiES, Bl FARSETReR R E
AHBEER. p (pvalue) R0, HAHREERE. ENEROLREEER
it —F .

0123 +ENIER

I FTERER A B ® -l p-{
(SF w EE £ 1617 5T 1.283 L. D018

3 12-4  ANOVA BT ER

BT Cvs Faulls/®LOC, B & M | % # B | Fans | F4 i
LR ' 3 ME3 lg0e | Dda2 . 7235
o 55 | e Wy | B

CiEEEW VS Faults/KLOC (2SR5 ANOVA R EE, % 124 RRTHER
HEL.

REMBLma AN Es e R, BRHrireE R rEYN, AMAY
FR¥ES C iEFSRMEE ST HET D FulKLOC BFERFXR.

S 3, 4 chEaitEE OB AER AR, MRS -4 =7THBEL—
Hl, LIBFEEn | SHAEREE X EMNER. B -ERTARSHESERN1 5
B W A TR, SRFR&BEHTE.

12.5 B

FATTEESE 1 ik .
(1) Fifeitid va 4758,



(174 ]

14 BzHp deFH

(2) C SN v Faulw/KLOC,

ENIE R, CSEMFEEE R EN,. RRROSa R ESHE, Hiy -8
e WM, IR R TRFEAILIN, KENYEH T GE /%4 | EE fiesg
IR @ OLEE SE T TR

TN EEARITEMEIESHEEE C T Wm0 Slm X T H UM AAEHR
F. HWildE. Humphrey [82] W07 EYE PSP S 2 ks C X AR
MRIFE S, MRS ESEE RS OES RPN REErERiHEE, 5
e AT AR LT 9 — TR E TR,

o R AR, HpfErisTing ¥

o FHRMERNTEFZE SN REE, BivE RS ANSR—

ERR R, RhRrt e AlolREA R, B LREATHE.
o BHMEEFSERNEERTERS L KHBEF, ATEAEEHN T Faulss
KLOC,

HEE, WA MboTLRBHRRNE, HEMNTEE—TERMIF PR EREY. |
A FIRg e, mer@ At e TR E R, A, HihMEEER
W EEE

MATEPEN TR, HRh#E CSEfEs (MEHEER) ks TFHAEHAE
Ry, A El T TR, BEEEN.

BEER RS IR R S s R E & T A R R M e s it |
MGE, ERBRFHAMEol LR, ZRVRNAGEASHE PSP LRt H
TEHALFRHE b i 7 e 0 i e it T itk — B RF O

12.6 &

T L e S AY 5 8 R A8 S0 E e nT, RS e B  Y
Tt (mu E AR TR, B, ER--MERR. Sk, X
ETERE TR A AR R, (R AR AN A R R Y. TR R
PSP PPl A FLURET SR W AL, (e, M TS TR CRENE.

R M THT M. AT RE LA S A R T IRy, MR, TS
Bk, HCURE AL, FLRANSERTITR LR, ancs
STFFE STER R AR Ao S, R & Iri R =, B, ol
A e R

TESPHERBE, th T4 6 T30k IR BR8P e iR, 6 TRl o
BERE. AT 3 TR Sk T TR R AR A B ST TR, M H
10 AT T v o 3 T L B AL (R R
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silalinii in Sal Esgiiwsithg |

Ay ) SC Ay 2 S ?
KT b 500 95 R SO B i (i - L

WR IS T AR E R R S R e Wi o0, Ak, EEIENE
AR R AR MR AE ., RO RE, AWM (SRRFTE) &
P2 EH L W RAE R T T AR, e e —
B2 300 0 o e A B R R AT, (AR T S G R G T — e e ok,
i B e PR S AL 2 chalb IR AR

WE ETEMEEE (Perspective-Based Rewding, FBR) B— #3145 R 0¥
fEEE AR, FMFWRWFRES (Fin, RS, SR, AR ) FER -
SCH . (Rl RAR i A R — T AT A, PBR W MM AEEE, AR
B R RE A M Es , WAL AR, S5 S B B B A — B R
MAERRE W 2. e A TR A R, RENPIRENSr R, Ld—
TEAFRPHTT, RIS STREE, SN TEE R EA,
WP AR TRFREEA, M RRRR W20k, ik ANRA
FN TR, w8, 30 sl Rgh 3 8, mETaang
Wt b, SROTESRLRAT ;=T HER A R R S e T Bl W R
FER: —TMERERNER AR RER, (WA, RRR RS
e ik, 30 RGBSR A RS, BT RRY, HiEEN
fRERE R T A WA RN, TEFASHERHERNMESE. B,
TEAR IR A T AT E— AP 5 L 0] E A 5 e A AR

13.1 5|8/

TR E L R A T, SREANRE ISR E
P RS 2R iR, W Rl Fagan 85000, 8 W00 R TR
B A TapA A [54]. WidEE ARl LUR A Ay S5l 38 B ool BU7e g 44
FFEIRPER, B 1) REUERIAR. (2) REERE. ¥ () fERNREBErMERE.
Wi AT LA PN LR R AR, AR, AR Bl i
( #8W Doolan [457),

- 'F-ﬂ'.:"l'.lﬁﬂ-ﬂ: Fmgurienl Salisume El'l,p.l'l‘r.l'lﬂg An Il Joumal . Yol 5, Mo 4. mr 331 - 356
[ 20MHF) .

(175 ]

=
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A i B AR R e R @] ( defect dectiony, 3P40 1 0 i S B HE
el (RAESE A4, &9 Humphrey [81]). Aife# (Ad Hoo) , MR MET
BB RIE (Scenario-based reading) B =FHRW RIS EEA . AdBE B
HHUE oS R E AR . IR SR A R R . A
BRI 7 - ] M R, L o A R, O R O et
Bk, MEXTHEMRIEFESD, FREHFTEBAAFROME, FHETHEN
Wt ST Fnd, el B, oA (A e i

Y "R (scenario) ™ 31 FHE PP A SR MM AESREF. SPEARC R
HTHRBETHERMETENTFE, ETERENME ( Dofect-Based Reading, DBR)
[137] MIMETFRMAMEE ( Perspective-Based Reading, PBR) [18], d7# (5 L
DBR 4545 HEREMBEER, 58 (FX9H PER H4) X THEHEN
W,

W S — T HFRHERETRE TR MBS, ERRTSTHR
HiPHE 2B M R . X WAl IR A s | R Rk i
g ) R Y R B, A R Rl — R A 5L T Y W S P i
T, XA ERESUAHEECTE Voun [175] ., Johnson 81 Tjahjono [ 87 | #3c 8k
7 TH9E.

PR ik TR A] PER HiERITEETRRAREGSE. ELRASRNETN
i, Wl T — P RRRETENN HLR, e b b o o8 e i — -5
RAUE N, HOSEATE T PBR e ME R R EER, ST EET e
ERCIE Al R Ol e IR R

RS T . L3 2 VT L Al 09 §F A T A I R R T K
WHAE RS, Sl T — T TR, 13,3 B e R W T A e et
SEahdLl; 13,4 P TR R, PHE TR A 1305 WS TR e
fE; AHTIESRTE 13,6 Wbl iy 13,7 WETH TS MR, 128 WREHN®
ik,

13.2 HxXIE

HLA BT REET TR CRE & TR S W &R0 E. ECRie
—RH TR NS (178 ] Ao cp il b it 0 5 e T AL T 0
LEHG. S TAEETHREMTELRNALNLEENT .

(1) Maryland-95 RF9E [137] e ARTFHEF 42 T DBR, [ oy f e 0k & 09 97
FEER. ELRIIT TR, G 4 TR EikEsS. TR R

o ZMAAEERRNER, REESE (weoare) @IATARR TR RS F SRS ERTR D
—RFE. 7MW (usecos] W% EEEHEGEY (FREE) S8, HERTERRGERD. £
R T Sl TR BH R SUE TR 8 T T T T
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TARMEMER (WILMS, 24 1) f—P MR E R ES (CRUISE, 31 1) &
.

SYRL 1 (AT DBR ik e e G ot i R D R N T B R O b b A O AR
A R VERT

EEHLZ. f0UFH DBR S 04 o U 10 S AR 00 A A T AR R IR
M B Rl ot E, SHAEMS RN, i gL
FratiaymamagiolidcH

BRI, fEREE R EN A A A A B R R T A f T
{191 B .

R4, RRRSGTRE S R R R A s R T —— S R
S L o g T RE

(2) NASA BF52 (18] fF TR IREE T A PRR S0 it T T 8. Bnkdm
R WA 12 TERERSn, o800 13 rEREESD. L
FBI T AT R —Rd sk oS NASA TR o8, — MR o ey B SRt
EE (AT, 17 01) AR IREE STl (PG, 16 0T) H6:; NASA MR e
MR E R (2T WD

B XFF—MECES, SH PBR FEerTEa G R F S TR A b
e

SEHL 2. BF NASA P, [ PBR PEEMTRA0 BRES M R B Tl
1 B el ik

HYH 3. T —MEy, 5 PBR FEEAEILFR A B EE R RN TR
el ik .

S5, 0T NASA d5rd, MR PBR VAR AR ARSI R B E I T 0
HAesBETE.

RS RN PE IR E A AR

{3) Kaiserslautern BF9E [34 ] fEERFMTHE T PBR HESHG S, &
FAT NASA §F5E (18] =i ATM 81 PG OB, S0 T™l, orild 25 ks
{26 s EEES.

B, Af My, N PBR FEMAT MG HEEFETERAME
wHiE,

B2 RF MRS, B PER ittt ED M RGR R N TEHA
Hse ik,

FEHL 3. RFEA T e R a B R R R R

(4) Ban WF9E [61 ] RPN TR T DER, HHEATRER, BT Mary-
land-95 RFFZ WLMS fl CRUISE 0B, Sl m—&, 0 rLitney,

BE T HETAHSRE MRS, DER il R maokhiba s



138 #5## & B

HNEL 2. (ER] DBR i e B R B R B R TR
B RO EE T B R URLBRAG GBS R S, Y DBR frEk B A ER R
AL, HRE s B TR R e

HEEE 3. (R FE R AR AR LAY VF AT 5L OO B BG B N R B BRI TR A B T ik
AT 61 .

ESHL A (R M s Dl B o R AT AR R THE I ——S W A R
B P A O B BT

(5) Trondheim &5 [ 164 HHE T NASA §FF0dY PBR 5—1-dcgti) PBR (LIF
i ¥ PBR2Y. {F PBR2 fh, G f 800 7 0B 0Y 0 F mofraki7 2T sl i g n i 5.
AR AR T 1T, AT NASA BFfEhiy ATM 0 PG 0#s. ST T3,
4B PR Ekesy.

HHE 1 (8F] PER2 ki O AN e b AR A B TR PRR ik,

FSML2; (HIF PBR2 kot t-P v ot 74k 1 04 e 6] % T 60 PBR 7k mfik.

ENEL 3. (EH] PRE2 HEr i i e S B H B T PER rEEad-e.

E54L 4, (HR PBR2 k01RO P S R R TR PBR RS AT

(6) Swathelyde 52 [124] FEFEARS TS T DER f## 0, (M T Mary-
land SR WLMS #1 CRUISE 0B, #ERMT T—, #50 P ERERSS.

ENEL L. AP WLMS 8, DBR ket R aa BN T k.

gL 2. 3bF CRUISE 30, DER Jfrisfiemsbd €8 FH T aaratik,

B3 B S DR R N R — S R
S 7 A O R

(7} Linkoping f/f%¢ [ 147 | e ARETHE T DER FEME &R TR, AT
Maryland BF9E Y WLMS #0 CRUISE 044, BEAEIRb A TH 2005, il
fTr—i, #HdpPLwtksy,

AL L R WLMS iy, (ER DBR ke e e R e B B T
R 0 B 09 i B

B5ML2. o F CRUISE ¥4, S DBR FEEMRd AMEREHELH B ERET
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