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Abstract: Software documentation is the creation of software documents according to the perspective of
each software stakeholder. The information that is not documented or updated in software documents is
often discussed in crowd documents, so crowd documents are also widely used. Frequently asked questions
(i.e. FAQs) in the crowd documents reveal that there are many inquiries about the same question, so it is
expected that the number of inquiries can be reduced by reflecting FAQs to the software documents. How-
ever, it is impossible to read all the FAQs since the volume of FAQs is sometimes too large and resources are
limited, though it is required to read FAQs beforehand. In this paper, we examined and evaluated an Intra-
Cluster Document Ranking that can rank documents within a specific question cluster. And this enables
us to read the questions in an appropriate order. Specifically, we developed ICDF, a method of weighting
words based on document clusters and applied it to the Intra-Cluster Document Ranking. Then we finally
achieved A-NDCG 0.703.
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Fig. 1 Workflow of updating the software document with crowd documents.
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£, Clusterl T® wordl DEMIZ0 &% 5. —7, word2
139 FEH 3 ETHN TV 5720 IDF fHiE wordl 13 &
Bl b b\w, L L Clusterl NTTXTOXHET
HIHLLTBY, #EFRAYIZ Clusterl Tl wordl £ Y word?2

i’)?ﬁ‘ﬁ&?ﬁ‘ 7%, F72, Clusterl, Cluster2 T3t

L CTHN S word3 (£, Clusterl Tid 3 e 2 EC
Cluster2 NTIZ 1 LEICOAHENTEY, FUHETH 2
FAY TN HBHEENE L > T A, Lo T, WU
HEECTH R 57 7 A7 CICDFENRLE > TL AT &8
5.

t; ORI OA,

5.2 CTI2 (Cumulative TF-IDF-ICDF)

ICDF ZIbH L7 EOEREZWMET 5 Hike LT,
CTI2 Zhi% L7z, EELGUFEIEILEEELHFEEZL A
T3 LEZ 6N, £F BT 5 O TF-IDF-ICDF
HEOBHPH N LEIEETHH LME L. FHEIEk
DEBNTHB.

=) tfidf-icdf; j o

i=1

S AY cOWE] D CTI2 1, & jHNO n MOHE
@ TF-IDF-ICDF % Kb, ZFO#M % KD LM TH 5
ZEERLTWDS

CTI2.

5.3 TI2-Filter (TF-IDF-ICDF Filter)

BWEE T, ANEBEESS WIS, HanlEEm L
5T AREROBREAT) 2 LD D 43]. L AU,
AR ISR Vv b 56, BHEE D L I3
ﬁh%%%uﬁ%%_mﬁﬁt&ﬁﬁbﬁw:tﬁ%#o
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wordl word3 word3
Docl Doc2 Doc3
Cluster 1
/_ word word word \
word word word
word1 word3 word3
word word word
word word word
7 7 7
Doc4 Doc5 Doc6
word word word
word word word
word3 word3 word3
word word word
word word word
7 4 4
\_ Doc?/ Doc8 Doc9 Y,
Cluster 2

3 XFEZ TAYOH

Fig. 3 An example of document cluster.

TBY, BT LI L%, KfTRFEHY 7T A5
NXET X I T ) AICEE L HEET #IRT 45 2 & T,
W L2 X - 72, HEEORINTEEIROEBY TH D,

Words(8) = {t; | tf-idf-icdf;; . > 0}

ML, HOLHFEGNITAY cOWE] TR LD
TF-IDF-ICDF iz fib, €09 B 1D THHES L0 b
REVEEZFEOHA, Fms LTURT I L2 BRT 5.

6. XERGE

A TIREBTEICOWTEHIT 5.

6.1 EERT— 2D

KETTIIERT— & OIERGEZHAT S, ARTIE,
2018 4 9 H 5 H3ATD Stack Overflow ® Dump 7 — % [7]
TRV, Dump 7— Y DAFXF—<E[44) DL BYTH 5,
6.1.1 FAQs DIN&E

AIETIX, Stack Overflow 7°5 FAQs [ UET 2 %
A4 5. Stack Overflow Tld, ¥4 MEHERSINEH
BEH DN ORIAE 23S LT Duplicate &\ 9 ¥ 7 [45] &
FHCTEL., CNTEETLIHAEEZMS L, BoRZ
NOFGEXRHIIT AL HNE LTS, 72k 21T,
X 4 OFITIE, 7027 F 32755 R[46] TLEHERT
A HFECE LT 3 2O ED Duplicate ¥ 7 CRABEATT &
nNTn5,

AHHTIE Duplicate ¥ 7 CTERMAHT 5T 5 2 L 2%
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POV L, 208 7 TOLRVPLIMEEDET D %
FAQs & LTIEMT 4. F72, TD X9 IZ Stack Overflow
P50 BN FAQs 2 HEE 2 5 A% LIERE L1207 5.

%3, Duplicate ¥ 7'1& Dump 7 — % ® PostLinks 7 —
TNTHEHENTEY, LinkTypelD=3 T2 %N /zf&
B DT (PostID & RelatedPostID) 7% Duplicate ® %
ThbHILxEKT. MEEII Posts/PostsWithDeleted 7 —
7D PostTypeld=1 THIETEETH 5.

% 72, Duplicate TR SN2 2 DD LHETITEET
HWNETH - T, Duplicate DEIR % LB/ 8- T ¢
L LPPWICE R AR D2 ENH B, W, FAQEK
13 FAQs I235B T 2N L TIT Db A 720, AFR S K
DHNED FAQs PUAAET A a3 ERT— 7 SR L
2. SNEMEE 7 IR DT RTOMAETIIET S Y
TS A0 E) THRT L7z, 728 21E, |4 T, ¢
RTOLHFIZ 7 L) ¥ IPfFEEnTsY, Sl
bTUTTIVIFEER LV HTHHEONETHY, K
B ET AEHET—5 L LTHEb LV, Zhid Posts/
PostsWithDeleted 7 — 7 )V DR &+ (PostType=1) O
Tags BIHEIZZRE SN TV,

D&Y, koL~ y FT2HE6E 7 7 A5 % |UE
THZEELT.

e Duplicate BIfR TDO %2> TV AMEE T TR ¥

o UV IATHAX (XLHEH) »3-oLE

o IRTOMARTIZIET L5 721 DU fF5 3T
WwWnHZk

ZeAE L 72RIa 2 9 A 413 35,352 16, $72, 166,589
L, 2,032,504 HEECRER S LTz, X 5 ICHAEE S
FAY DA R E DGR EIRT.

6.1.2 HEhT— 2 DERL

7 FAYNOLEDIERET ¥ %> 7ix, KMEEITHS
ENABEHKZ 7z, Stack Overflow T, Ri&¥ %5
ATFIAZEDR A L K L7238, 29 Thuwihs
BN EZZREIONL L)X > TBY, ZOESHVERM
BEEOBRERLZoTWS., ez, K4 ox#IE, £
NE 238, 0, —6 L V) REREZERL VLS. &b,
1528503 Dump 7 — % @ Posts/PostsWithDeleted 7 — 7
VTOMAEHE (PostType=1) O Score J&1H:2> & IV fE
Thb.

6.1.3 M&ELABROFINLE

MEEAEZ @R T 2720 T oA L =

f1o7-.

WMEB1: 54 ML, KL, ¥ 7O

IR 2 1 R H 3 — FEFT (<pre><code> & < /pre>
</code>THEN/H ) % HIbR

4038 3 1 KA 5 Markdown % 9 CHIER

SMIBA:Z A MVERE 2 3 THONARL ORI
L, Aby 7= FZEBRELAEZ)ZATE—=27 ZFHIN
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<Duplicate>

B

Replace specific characters within strings

I would like to remove specific characters from strings within a vector, similar to the

" Find and Replace feature in Excel. " This question aiready has

Here are the data | start with:

group <- data.frame(c("12357e", "12575e", "197e18", "e18547")
start with just the first column; | want to produce the second column by removing
e

them with "&" or "ae”...

nybody help me ? Thanks
weplace
edted Jun
.

Replace expression '&auml;' by 'ae’ in R [duplicate]

0 dmmﬂc&hmmmhmjmge 6 answers

i have imported a _csv with several rows&columns(alphanumeric values) in
RSTUDIO which contains expressions like sausl; for the german ‘4.

- \Next i want to do some Text mining but first i have 1o replace all the 8ausl;
th ‘as’. (or likewise guuml; with 'us’)

commands like gsub, regmatches or something like that.. but i don't
getit (| justwant to find a way to search all suual; expressions and replace

[y marked as duplicate by krimir, Undo +, mnel, samayo, Caimarven Jun 3 '13 at
018

This question has bean asked before and already has an ai
fully address your question, please ask a new question.

Remove underscore from a string in R [duplicate]

" This question already has an answer here:
g  Replace specific characters within strings 6 answers

*  Inmy data.frame, | have a column of type character , where all the values lock
like this : 123_456 (three digits, an underscore, three digits).
to transform these lella! 108 numeric , and
i dataframetmy_column) gives mac na . Therefore | need to remove
lirst, in order to dl: a3 .num

How would | do that please ?

marked as duplicate by David Arenburg

PR 1,440 43 019 943

r Jan18'16 at 10:56

This quastion has been asked before and already has an answer. If those answers do not
nswer If hose answers do not fully address W question.

<Duplicate>

4 MEE7 725 OH

Fig. 4 An example of inquery cluster.

Cluster size histgram

10% 4

103 4

Frequency

25 50 75 100 125 200
Cluster size

5 Stack Overflow 2 HIUE LA TR DI A XT LD
s

Fig. 5 Distribution of question-cluster size in Stack Overflow.
B

M &A% L Dump 7 — % @ Posts/PostsWithDeleted

@ PostTypeld=1 TYETE, ¥ 1 b, KX, ¥ 7I3%

i Title, Body, Tags BMEIZEE STV 5. Body

BRSSO L2, Ta 7T AT Rl & i

B3 5 728 D Markdown [47] 2MHLDAF T 5 72

O, WME 2R3 L7,

6.2 FHAE

ARHEITI, 7T AINILET ¥ F 2 7 OFHIHEERIZ DWW T
BT L, 7 IAIALET X7, 424 HTHYL
72 NDCG (Normalized Discounted Cumulative Gain) [35]
(ZHHIEIA DCGyorst; ZMMA 72 A-NDCG (Adjusted-NDCG)
THOWTEHEY 5 2 & & L7,

FHiiIE RO EBY TH .

rateq = |cluster;| — ranky
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rateq
DCGC uster; —
uster; Z log, (prankq + 1)

déecluster;

A'NDCGclusterj

nil (if all rateq values are the same)

= ) DCCutuster; ~DCGuorst;
DCGhos; —DCGworst

ZCrankg 137 7 A ATOXLE A DOILEMIEN %
%L A DES LB ERTIEREANT 72, rateq 1,
LEADP T TAIYNTHESLEZFHMET, 279X5 0
A XD S rankg FHIVW2b oL Lz, BEBRTIER
CIERNERL 2 V72 BRI UL, 152250 % 18 358 AP AT i 1
oL EIL, AT APPSR ETHY), Thi i
FALT 2720 THAH. 728 21, 4 DOLEDOFTIEA
[ratedoc, s ratedocy s Fatedocs » Tatedoc, | = [—4, —3, =2, —1] D
& &, DCGyorst 1& —8.98 TH % DIZ3F L, DCGpegs 13
—7.96 T% Y, NDCGyorst = Fig==t 7% NDCGiesi =
DOGua 2 TLE 5.

DCGeluster; 1§27 7 A% j128B17 5 DCGIET, 7 TR
NOEILE d ORA A 3T % FUINER p_rankg 125 U725
BOBFEMOME KD/ D LR L. F72, DCGhey, I
DCGuster; PIAME, DCGyorst; 12 DCGluster; P /Ml
Ths.

DCGworst; CHIIEEST 2HHIE, 7 7 A NLET V%
VIUNBEOLET RV TERLY, T X T
FAZH$ S 2 30H GHifEA 0 LLE) 2RI b
728, DCGyorst BN RIZL o TERL LR & 572
OThHAH. 2Lz, 2200E T T A OFFHIEDZ
NN [rateqoc,  ratedoc, , Tatedocs s Tatedoc, | = [3,2,1,0] &
[ratedoc, , Tatedocy s Tatedocs ] = [2,1,0] D & &, NDCGyorst
& NDCGhpest (EZM2410.790~1, 0.788~1TH Y, 77
A Y NDOLEHIZ L > TNDCG HOHPAAF 2 o T 5.

(otherwise)
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N7 IAIALET V¥ 7 IZNDCG #@HT 5 &
FEHL (Normalization) 2 & A& A Sb N, DCG [6Fk
BT UFR VR EBEBET A ENTE LRV EERLT
Wb, B, LFioflEd ANNDCG Tl 5 & ik o%)
BTO~10HEEDL LRy, FBRIL IThbRhTn5
DD B

6.3 EEAR

KREITIE, EBRANBTICOWTHITS.
6.3.1 EEROBR

EERTIE, KEIEET 5 CTI2 B L U TI2 Filter 737
FAINLET VX 7I2BVTHED L) Ol % 1T
9. FORE, ICDF /35 X% o B X TI2 Filter TD/¥
T RAY BRYET— % & o 72 OB MEAFERIZ L)
BILHFET 4. R 1 IIERE-EIChD.

ICDF O35 A% o ld, 79 A% N TERIEOHEL K
f?%ﬁ%f RESNDLINT XY THDI0, SEOFEER

AT 207 FAYZEZFE LT, 2 CERT 5.
i\;%@W%Lt?—&?TEDEKDF%%MLt&
Z %, TF-IDF-ICDF,_; ®F#13 0.0197, 4k 0.0091,
TF-IDF-ICDF oo ®F#J1% 0.0073, 4B 0.0028 TH -
72, B 6 135287 — ¥ WO TF-IDF-ICDF O45Ai 2% 4.
PLE X V) TI2-Filter THW 5 313 0.01 ZAD 0 205 0.05
TET 5.
6.3.2 EBR1:ZBEHELXMN)UVAX—-ZXFE

FEE 1 Tl BAE0TFF 2 MERASHIB LA Y
P ADREfMST2T Xy T EFHET A, EEETHW A
M) 7 RIFR2DEBYTHS.

REERL, Stack Overflow DEEEE D L 9 e BEFEE % F
JHTELRWIRIT, B LTI U F o 72 ft)masi
FELTWS, CTRRZFOMODEFEER AN 7 A% H
WCT 7 TRAYNNET »F 2 7 ORERE, BLUOR-2
FA N T BHERE LR T S

N=2 54 2%, MEE7 52895 OIETOMIE
BHHICE BT F e Uiz, Thid FAQ /ERCE SR
EA AT 2B, EELE0L 2 L 2EL
f:. F7-, AMEOMRLTE, N—2F4 v L) HFY

EFEREICEVL2Y )V F Ot BE [53], [54], [55] TH
B Lt.
6.3.3 EER2:FZBHV A MN)ITIAN-IFE

FEEE 213, BEEroiB L2 M) 2 2% ATIICHA
TOBEEBEZFNTLETFTVEFEL, ZOFHEETVH
P L7 BB IC RO WT T v ¥ v S ONEE RIS,
B3R 20X M) 7 2FHE 3 L ITEEH .
FERETNVIE, B, FEHREETVORENZETVE
LT, FNZNHERIFE TV, £B/\—t 7 o v [56]
(B ¥ 10, HMELRI%IE ReLu [57) %A L7-.

KREBRTIX, EBE1 LR )V SEELHHTE 2R

© 2020 Information Processing Society of Japan

F1 E£Hp—E
Table 1 Table of experiments.
FEER | By FH | FEE R P
1 | CTI2 OFRhEMHERR BL|AMIZA |«
2 | CTI2 DARNVERMERR HY | AP A |
3 | TI2 Filter D& ®EHERR ») | BOW a, B

[ TF-IDF-ICDF(alpha = 1)
mmm TF-IDF-ICDF(alpha = 2)

10% 4

Log frequency
i =
[=) (=]

R ™

o
<

=
o
=

0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00
TF-IDF-ICDF Term weight

B 6 %7 — %Mo TF-IDF-ICDF D457
Fig. 6 Term weight distribution of TF-IDF-ICDF in the

experiment data.

AEL, MEELOHHLAX M) 2 AL HET— 5 %
HHT AL THRENPUET L20HERT L. $7-, &4
)7 A LT CTIR2 #1252 L THRELETEZ 200
MR 5. ARMEOERICITER 1 LIS 2 VT D ¢t
BeE & W CHGEES 5.

6.3.4 EB®3:FBH! BOW XN—IXF&

FEBE 3 T, = ICH AT O BOW (Bag of Words)
EHOWTHIM T =57 FAIHNDOLEDT V%0 T
FETDLFEEGHET 5. RFEETIE, FEh1, FEB2T
JAWZz X N ) 7 2D &) BREREICEH- 72N L E247H3, [
E£HO BOW #EHEANTAHZ & TIHERIBELEZI X OO,
TR F IS 59 B R 2 3R - fERC & RN D 5.
FERETVIER 7 IORTEB S-S ru 2D
Kﬁi~$hﬁ,ﬁW:~m@£i01@@%l—D/#
LI SN Ay VT2 2 HEL, BEIVEOEEILREE
I3 ReLu #$RH L7z, #M % Stack Overflow ® % 1 L,
KX, ¥ 70 BOW 2HICATIL, 3 OOMIFERET]
U2 L7z sigmoid B CCEOEEE A H I L7, EO
HEEWIL, CEING SNEER 0L TOEE0, 15
560kLE05 TUEDEE1ELTHEEEIT- .

Co¥igm (74— F747—F) BOFHHE=EE, (1) A
T@ S M NE~OATHIEHR &, (2) WAL B L O
sigmoid A DFIEOME % 5. L7zh > T, AJIED
B O(HEH) %o, BIUEOH%Z 50, HHEOKE 1B
LUOHEE (44 MV, KX, ¥7) Of%E 3, EHELEE
ReLu B & U sigmoid B0 L 1 L T4 &, GtfE
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I:l'

n||||

R2 N=ZAT7ABLU¥E%

LFETHWSE A MY 7 20—

Table 2 Baseline method and unsupervised learning methods.

=) AR TR

G|

Baseline Method -

MEE7 7 A% 2 0MEE &I CEMPEAE L, it L72IE
QA I/

Body Length

Emails Count
Lowercase Percentage
Uppercase Percentage
Spaces Count

Tags Count

Text Speak Count
Title Body Similarity
Title Length

Capital Title

URLs Count

Code Length

LOC Percentage
Words Count

Sentences Count

Textual Metrics

Metric Entropy
Cumulative TF-IDF

V—ZA3— KR HTML ® % 7 % UG EMOES
BHPIcE E N5 Email O

B /N OBOE S

B ORI TFEOEE

B o A ~— 2D

B G shs 7ok

A —)L% Twitter 7 & TibN 2 G LT O
ZA MVERTOFWE (KFiTlE Cosine Similarity & L72)
FA4PVOES

A PV KRLFETIHET>T0EHhE92 (0or 1)

B o URL ¥

Bihoa— FoES

AT O 3 — FITBROE A

I— KRy 7wl HEEOK

I— KRy 7w M oTTE

(shannon entropy)/(body length)

B OFTRTOHFED TF-IDF O#FI

Automated Reading Index [48]
Coleman Liau Index [49]

Readability

. Flesch Kincaid Grade Level [50]
Metrics

Flesch Reading Ease Score [50]
Gunning Fog Index [51]
SMOG Grade [52]

h t d.
471 ¢ ;Za;"cciscrs +0.5- sc‘::;)crncscs —2143
0.588 - L —0.296 - S — 15.8
L 100 HEEZ & OPITR, S 1100 HEE T & O33R
total words total syllabl
0.39- total sentences +11.8- (;oatals‘im)ardss —11.9
total words total syllables
206.835 — 1.015 - totoal sentences 84.6 - total )\]NOI‘dS
0.4 - words_sentences + 10

0 - complex words
1.0430 - \/polysyllables 30 4 31291

Our Methods

CTI24=1(Cumulative TF-IDF-ICDF,—)
CTI24=1(Cumulative TF-IDF-ICDF ,—2)

words
BRI O3 TOHEED TF-IDF-ICDF =1 O#HI
BB OTRTOHEED TF-IDF-ICDF oo O#HI

If — NEOEEE

~——sigmoidBIzX

—HaX1
5 X50

/94MLa>Bow| | AZDBOW H 55DBOW

7 EE 3 THWzE

Fig. 7 Learning model used in experiment 3.

HEFN

I (nx50+50%1)*«3+(B0+1)*x3+1&%D, On) &
(€] (2

Rads.

ARFHL, ATEFEEICHAEED BOW 2 inwb 2 & T
BN HIRETE S, — HTAIRTEEAKRE VW 0F
ﬁ%%X%Uéﬁk%<&éﬁﬁ#%é.:n%&%?&

DIZANFHED S B, EELEMET KL DO
h%t<i&éféé%ﬁ5“mﬁﬂﬁa&é KERRT

© 2020 Information Processing Society of Japan

&, RTHEIC X A5 SEES X O° TI2 Filiter 12 X A 1 #E
BRI LD L ) R BE G250 HRT 5.

4 ER

FE I F7E1L Pythond.b, M2 7 14 7 V) I Scikit-
learn [58], Keras [59], BJLELIZIE NLTK [60] w7z,
72, FATEBEE LT, AWS O p2.xlarge [61] & H\ 72

7. REBRRBREER
RETCE, FBHERLEREHHT S,

6.

7.1 EEB1OBEREER

FEER1 OFFERIIR 3 DEBYTHS.

FEBLADM) 7 AR ZAFETORSHEEZ, Expl-6
(Tags Count) & Expl-25 (CTI2,—;) THERE S, A-NDCG
0.563 % 72, Expl-25 (CTI2,_,) & Expl-26 (CTI2,—s)
7513 Expl-1 (Baseline method) 75 OFEZE b iEAT
&7z, L7eboT, CTR ZHWAZ LTI VX U 7D
WEALZFITE L I LM TE .
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*® 3 FEE1 ORFR
Table 3 Results of experiment 1.

FEER A7) A MY 7R A-NDCG | MED x4 p-value
Expl-1 Baseline Method - 0.505 - -
Expl-2 Body Length 0.489 Expl-1 4.70e-4%*
Expl-3 Emails Count 0.506 Expl-1 0.506
Expl-4 Lowercase Percentage 0.504 Expl-1 0.648
Expl-5 Spaces Count 0.469 Expl-1 0.073
Expl-6 Tags Count 0.563 Expl-1 1.65e-128%*
Expl-7 Text Speak Count 0.510 Expl-1 0.047*
Expl-8 Title Body Similarity 0.518 Expl-1 4.35e-T**
Expl-9 Title Length 0.497 Expl-1 0.055
Expl-10 | Textual Metrics Capital Title 0.529 Expl-1 1.16e-30**
Expl-11 Uppercase Percentage 0.510 Expl-1 0.041%*
Expl-12 URLs Count 0.504 Expl-1 0.393
Expl-13 Code Length 0.463 Expl-1 4.97e-27**
Expl-14 LOC Percentage 0.461 Expl-1 9.08e-74**
Expl-15 Words Count 0.515 Expl-1 0.444
Expl-16 Sentences count 0.510 Expl-1 0.471
Expl-17 Metric Entropy 0.515 Expl-1 1.66e-5**
Expl-18 Cumulative TF-IDF 0.485 Expl-1 2.74e-14**
Expl-19 Automated Reading Index 0.508 Expl-1 0.363
Exp1-20 Coleman Liau Index 0.502 Expl-1 0.444
Exp1-21 Flesch Kincaid Grade Level 0.510 Expl-1 0.092
Expl-22 Readability Metrics | Flesch Reading Ease Score 0.507 Expl-1 0.483
Expl-23 Gunning Fog Index 0.515 Expl-1 1.63e-5**
Expl-24 SMOG Grade 0.513 Expl-1 0.312
Expl-25 CTI24=1 0.563 Expl-1 3.03e-106**
Our Method
Expl1-26 CTI24—2 0.551 Expl-1 8.79e-T1**
Expl1-25 4.92e-05%*

% 7z, Expl-18 (Cumulative TF-IDF) & ik L C, Expl-
25 (CTI24—1) & Expl-26 (CTI24—2) & bIZKE K
YEA S5, TEF-IDF ~ICDF ##lAiAte = & THEWR
HFECEXDLI LR TET.

Expl-25 (CTI24—1) & Expl-26 (CTI24—2) DIt
5id, aDRDTE T TAY A X2 EETLLEND 5
N0z, Expl-26 TIET_XTHOZ I A7 2@ L
THE2UTOHERRIE LY, 7I7AFHF A X330k
) /NS VRIEE 7 T AL TR LTI 7 HAE % B de
LTLES722812% 5. INH Expl-25 123 L CHiEE
LR BT TREE D B, 41, 7 TAY T A X EEE L
72 o DFEESTEEKET L7,

Tags Count (Expl-6) 25&HEEECTH LML, XHED
FEE & 7 ZE oI CEOIERER K E A L 25
LANBBER DS S 720 EE 2 4. B Gl S A SCEE A
BELHESN, HY LY 21— %2 AE 25, L
Ca—MEPL ey FPRBEINLERbIER, ¥ 7D
Bz 2 HEEEZONLIDTHL, BB, ¥
7'1% Stack Overflow O#faH, 4 MNEHE, RFED
5 - BHLAZ LI DER I N, WhITAFICLS
TR SN TH L. ZNITH L, CTI2 (Expl-25,
26) BATFICESTTF A MO MHETRER A MY 7 AT
HY, BRI NE VR S,
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PLEICX DR LA N ) 7 ANR=AD 7 5 AFHLE
FUFRITIZBWT, CTI2IZA =LA M) 2 ATHAHS
EDHERR T & 7.

7.2 EE2DEREER

EB 2 OERIIR A DEBYTHSL., BH—2 b)) 7 A
THWFERZ, FEB L TEREEZ 572X M) 7 X (Tags
Count, CTI24—1, CTI2,—0) Z&®, FHIZ X D FEEUE
RSN N7 T2, Exp2-4~6 2B D A b
)7 A% ATNC L2 RREFVIZBWTY, CTI2 12X
LHBERGEWE MR TE o7z, —F, Exp2-10~
121CBTBHEEDA ) 7 A% AT L4 S —t 7 b
Tr T, CTR ICE > THEICHIESETE S 2 L&
L7z, DEXy, IERBEETVERNCTHEEDO A MY 7
A &G T 84T CTI2 DEMVED LT & 72,

7.3 ERINEREER

FERE 3 TlE, £/ S—+t 7 hu X=X TBOW % AJ)
KM 24T > 72, AJJICH WS BOW 3BT 3 7 —
A CHEHm L 7.

o TXRTOHFEZHVLLHE

o T VY NITHFETERL GG

e TI2-Filter Ta 7250 & 1, S250.01 ZAD 0225 0.05
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x4 FEE2 OfiR
Table 4 Results of experiment 2.

EWED | FEHETNV e A-NDCG | WED ikt g: p-value
Exp2-1 Tags Count 0.563 Expl-6 1.0
Exp2-2 CTI24=1 0.563 Expl-25 1.0
Exp2-3 CTI2,= 0.551 Expl-26 1.0
P IR 7L 2 N , P
Exp2-4 Textual_Metrics + Readability_Metrics 0.585 - -
Exp2-5 Textual _Metrics + Readability_Metrics + CTI2,—1 0.587 Exp2-4 0.929
Exp2-6 Textual_Metrics + Readability_Metrics + CTI24—2 0.586 Exp2-4 0.786
Exp2-7 Tags Count 0.563 Expl-6 1.0
Exp2- TI20= . Expl-25 1.0
Exp2 z SR/-E7bo gTIQ 1 8 Zgi Expl 26 1.0
P (w4 X o2 ' P ‘
Exp2-10 10) Textual_Metrics + Readability_Metrics 0.585 - -
Exp2-11 Textual_Metrics + Readability_Metrics +CTI2,-1 0.598 Exp2-10 1.88e-05%*
Exp2-12 Textual _Metrics + Readability_Metrics +CTI2,—2 0.599 Exp2-10 1.00e-07**
Exp2-11 0.296
x5 FEE3 ORE F72, a=1%#E L7-FER (Exp3-3~8) &L a=2%i%
Table 5 Results of experiment 3. L7 EE (Exp3-9~14) 28T 5L, BBtha=1
EBES | BHOROY AJIE | A-NDCG DIT) BEBETH ), FEER1 ToOikw L [k, 77 A
Bxpd-L [ £k 2032504 | 0.693 5RO HFEIRELC & > CHITEHIAE S TV B TN 5.
Exp3-2 VAN 60,549 0.554
9 Ay {; 71— 1= A=A
Fxp3-3 | TI2Filteras soo 60,549 0.702 ) PLE XD, TI2 Filiter (2 & % 5@ ﬂg&gfﬂgﬁ ERIZE - T,
Exp3-4 | TI2-Filtera—1 s—o.01 45,735 0.701 ATHEEZHIRL DD, MEUEDIITR S I EDGhroTz.
Exp3-5 TI2-Filtera—1,3=0.02 35,101 0.702 A —ma
Exp3-6 | TI2-Filtera—1 s—o.03 27,696 0.702 8. SHDFHE
Exp3-7 TIQ—FiltCra=1,5=U.04 22,228 0.703
Jo 27 SHHE )~ EN
Exp3-8 | TI2-Filtera—1 5—0.05 18,303 0.691 KETTIEAHOEEIZOWTIHAT 5.
Exp3-9 | TI2-Filtera—s s—o 26,405 0.700
Exp3-10 TI2-Filter,—2 g—o0. 19,373 0.700 R v N
P ltera=s,s=.01 8.1 AFEOMENE
Exp3-11 TIQ—FlltCrazg,ﬁzo.og 14,793 0.701 - n . .
Exp3-12 | TI2-Filtera—_ 5—0.03 11,804 0.699 AR T Stack Overflow % il - 722 R TEDO AR TE DT
Exp3-13 | TI2-Filtera—2 g=0.04 9,596 0.697 BEATo 72, 5%, oT—% 1y b THAHEMELHERL
Bxp3-14 | TI2-Filtera=2,5-0.05 7T 0678 v, b RIE, YATLARE Y P2 IZBT S QRA
FA b [62] = £1F, Stack Overflow & [AfEDT— % A F —
DR E R 758 < CERSNTE Y, FROESTIECHIEIFHI T 5.

FEEHERIIR S DEBYTH 5.

FEEROER, TI2-Filtera—1 g—o.014 (Exp3-7) 2BV Tk
ks A-NNDCG 0.703 %328 L7z, Exp3-1 & Exp3-13 O
A 5 1%, TI2-Filter 12 & - T#J 1/200 IZFH5ER % Il L
OOREEMFE R EHTE LIS o7z, BB, 6.34H
TRz By, REBTOEFEEIZIATEOY A X
WH$ 2. F72, TI2-Filter 2§ o THFERIRZITH 2 &
T Exp3-8 & Exp3-14 Z B\ 72558 T Exp3-1 % k[0 5 4
FEDSHERE T X, TI2-Filter 2SEAEEALICH 595 2 & 2%
o7z, Exp3-8 & Exp3-14 13, BE B 2ikd k&L
FER, KEEEM FICHG T L HFEETRIFLTL £ o 721HE
WAEZ HND.

—7J7, Exp3-2 & Exp3-3 &, BIERIIHEETH 225,
Exp3-2 25 Exp3-3 120 LR E CHEELLL TWD. 20k
K5, TI2-Filter &M ELICH ST 2 High 2z BT E
TWbZ e ghroi.
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F72, SORLEEEAICIMTT, &% 8T RIFHERT
BETNVOFERERG Licwv, 728 213, 7 @ sigmoid
B0 B K HE O CTI2 2 #lAiAd 7 &, CTI2 & TI2
Filter e OFeliE 2 MR IIEH T 2 b E2 6N 5. £
7z, Yao 5 [28] & Stack Overflow THER & WM& DI5EHK
WA D S 5 2 LR, HEN/2[% (Accepted Answer)
DHEPEMOBERISET LI 2R LTBY, fF
HEBRFTOSEIC LI, 610, SHOERTETE
Lotz a R fOMEETOFEEOHE Lz,

8.2 EHAMtICHE -kE

KEITIE, 79 AYNNET ¥ F v 7% FAQ TEBICE
LTV BEOMELFHIT 5.

9, IR 9 A5y NS »F 0 7 TlE, Hico

F U THEROREIERTLDT, ENPHEZFET JLJ%’E
DI TFPFPLRVEFIHEE VR 5. FIHE? T
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TONEEZHATLE D &, KROBMNTH 2 GOl
B EHTELWZDTHL, TNERITL72012, 72k
2L, FAED T B THEA L2 EHRE I ED W
fROEEILGEFT 2 RS HENEZ 5D,

F7-, MAEEHHEIBT A0 FAQ /ERA5E T LT wn
SENBHYIBIELMEE VD, TR R EHITTFAQ
AR L THITHTE 2SR T TERS V2T
H5. THIHEEDBEIET L TREMEZ Fanlc Il - H%B)
T5ZELTRMTEDWEENESH L. 728 21F, OS D+
Xa2) 747y 7T MEBRIZELD T 2HAEEIHEHE LR
<, MEETAFICED CHBE4TH 2 & T FAQ 1B %
HANCHEFETB LI EDTREICR .

9. ZUMADER

RETTHE, FFMERICE TN ZUUANDOBEIZONT
BT 5.

AFGDEEETIE, Stack Overflow 2> HIH S22 7 A
YR T 7 R W, OB, REFEOTTAY
D EFN G R B 7 — ¥ 1& Stack Overflow OF # °&
BB L o THE SNZBERICESNTEY, HoTwhb
WREMDH A, F 72, AR TlE Stack Overflow & fiv 7252
B i L7z2s, INEREDLERT—5 AN TGE,
PoF LS AREDFRERNZ 2 5 R WITREMED D 5 .

10. &8

AT, Rz Y —ATr 77 FXENLSV T b
7 T IEAERE TN, FAQs b R X B
FEOEWLEET X 7T A FRNERE - FEL. B
RIIZIE, XEZ TRAIDETHLI L E2ENPLT, X
#H7 TAY L I\THEY R BFEOEAFT 2479 ICDF % B
s 7. F72ICDF %o L7 CTI2 B £ UF TI2 Filter %
BZEL, AL L7, & V)bl TI2 Filter = 72
S5 ) FPIB W T, A-NDCG 0.703 Z3E8% L 72,

SE Xk
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ER AR (ExE)

1980 4F4E. 2003 4 U T3 RAFHA:
R R AR A 2005 EFRIKFEK
FEEHAE AR RHE T, AR
S E LI AR, V7 by 2T
T, 7FAMYA =2 TOMRICHE
=, ANTHEEFRRE.

TH M (ExH)

1964 . 1987 FF R LIERF L
W TR AR, 1989 R R A
PEAS A& B TSRl o A 7 A FH 25
AL E T, FERRSHEEA
. v 7 by o 7 EES O - B
5 - EENICHEFE. 1995~1997 4F
A1) 4 RFFEEMIEE, 2005 3R TERFHSHT
FHZERHEE LBt s AL T, it (%),
2007 ~2008 F-HUURSFIE T $hakh, 2018 4 & 1) EZIHHRT:
328t GRACE + » & —4:Ef5E H. REHRFEAEE.
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