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Abstract: Many studies on change guide, which suggest necessary code changes with co-change rules ex-
tracted from a change history, have been performed so far. Recommendations by existing approaches are
adequately accurate, however, those approaches often fail to detect candidates of overlooked changes. In this
study, we focus on two characteristics to recommend more overlooked changes. One is recency. Some of
software dependencies used for change guide become obsolete along with long-term evolution. We use only
recent commits for extracting co-change rules to avoid incorrect suggestions stemming from such obsolete
dependencies. The other is commits aggregation. The granularity of commits depends on the nature of
developers and projects. We aggregate commits for the same task to capture actual co-change relations,
which expects to improve the quality of co-change rules. We investigate the effects of the two characteristics
on the quality of co-change rules. Empirical results using typical OSS show that co-change rules vary over
time and we can detect more overlooked changes by focusing on recency. Particularly, in the Eclipse case,
the maximum Recall improved up to 0.28 by recency-aware history analysis whereas the one of the baseline
is 0.11. The results also show that commits aggregation for the same task can improve the recommendation
performance.
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TrANVEL, HEOIEME LTI 720, EfEE L4
FEIEORIZLI 7 7ANVTHA. ZD0, FHRIEVIEN
THEIN TV LT, HEEIS WV ELBOEREE
(false positives) DT Precision DAL MK 2> T
L. F72, EMPHEESNZIEMS R L2545 TD,
HEHE X N2 BDSE L CH UL Precision 135 1L { > TL
IO, HEOLEHSZIELLMLZIENRNTE RV, £
ZC, AW CIIHEEOIEMES 2 £ THEE LT, T
EAr (MRR) #H\wA. MRR M EWE, IEBAFEE LT
BWIEM THE SN TWE Z &R, 72 21E, FHL
T3 ML IEBAHERE ST W28, MRR130.33 & 7%
. MRRIZSCHE [5] O H TIZA 5T 72 A R
TH DA, EHONERL F THEE % 4T 72356 D Precision
EFAFETHL0, WEOTMS ZRTIHIEL LTEHT
HHEEZD., WETEIEERLOESEETREL L
TIE, JCHER [5] & [AAERLC Recall % F\272. MRR & Recall
WAL= FT7OBRICHZ05, A lZL DL OEER
NEWETLIEVNEERTHALLEZTWAEIZD, MRR
£ Recall # BT 5.

LCExtractor 123817 %5 MRR, Recall D )71z
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WTHT A, REEL-LVOEEST Rule = {(11,71),
(o 79)s ooy (s o)} EF B0 Ly 7 IXZAZH 31 §Cih
NRIZFEBEHLTH 5. SEREEZ Commit = {com,
coma, ..., compy EF 5. com; 13K T I v MTBWTER
ENTTANVEESETEST. 774NV c € com; & com;
PHEY B ZETEERNLE L TR, ¢ 2HD vz
com; \ZK L CHEE S NS 7 7 4 WES recom; . & TRLD
NTEET 5.

{rj (i 1; € (com; — {c}))
recom; . = U
(15,75)€ Rule 0 (else)
rank; . \(SHEFEIC X o TIHMAMA T SN THEE S Lk
recom; . \2BF B ¢ ONERLZ 3. WG &ML —
VOBZFRSTRED 1 DThHA [26]. recom; . DHIZ ¢’
BENTW LD o728E1E, rank; 130 &2 5.

RKIZ, & com; (XL T, feedback,, recall;, mrr; % 5E

#I 5.
feedback, = Z {1 (if recom; . # ()

|00mi|c€wm 0 (else)

(if ¢ € recom; )

1 1
recall; = Tcomi] Z {

cecom; |0 (else)

1 1
= feedback, - |com| . Z rank; .

€com

feedback,; (%, com; \ZxF L CREAM %47 ) BB OHEE D FEE
R RKT. mrr; ORI, Sk [5) DH T Precision %
FHET BDBR L BRI, feedback; DiEE WV TWD, Zhuid
BT ONTZGEDOARMEEDOEES ZWNL720TH 5.
feedback; 30 TH - 723545, T2 bEEHE I L THE
DT DI 5 72551 mrr; DRIEZITHT, ko
MRR DFHEIEZ feedback; 250 £ 725723 I v b com; &
WPy BRNT WD, recall; DFIFICIE, STHE [5] L 13E %D
feedback, DIEZE IV TW v, ZIUIHEEOGEEIZh) Db
59, IXRTOLERFNIIH L THET L LDOTEE
GBI DTH S, feedback, 250 THhH o I2¥ph, Tb
LABRIK L CHEIMThb N0 728E81X, recall;
30 &%5b,. B, Recall & MRR % Z1LFHL recall; D
¥, mrr; O E LTHEMBT S, £72, Recall & MRR
EFL—FF7OBRICH 5729, Recall & MRR O
FHE LT Fygp L, HEETEREOR G 23 1A
A9 5.

Commit™ = {com;|com; € Commit, feedback,; # 0}

1
Recall = m Z . T’eca”i
com; € Commit
1
MRR = ———
| Commit™| Z i
com; € Commit*
MRR - Recall
Furr =2

" MRR + Recall
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4. EERIER

41 RQ1:V7b9z7
EFRREZEILT S
34 HiTRE LIEHli R Iy PADEKE 7 74 V&R
HEECETRNE LTHS 2 LT, §#9,201 MR
T%ATo 72, 3 2 |[ZEH )L — VORI E T O 5,000
:;yb@&%ﬁﬁbt% &, ECRUBERE % #1723
Té%%@m%ﬁ@@w%ri 9,201 [l DHEHE X
ﬁ@%%,é&%@@%%ﬁbt“ JIdfEERIT) 2 &
BTET, HFD 5,000 I 3 yb@&%‘ﬁﬂ%k?é_
& CHERE AT 2 72 MU 1,537 A TH o 72, HER ST L
72 1,537 H ORI % 7458, 857 HIZIE VLD 5,000
I3V bPEDBEPSHEETLT T ANVTHDL I LD
Molz. ZHUE, EED 500033y FEYLRITES F
DRIZEE SN TV o275, EED 500023y T
IHHEICFEPETE END L) 1>/ 7 7 4 VEEDP ST
ELTWAIEZERLTWS, T/, SUERELZ M
L7 EOARMEREICEI) L2REKIEHL T2 127 B TH -
oo IR, HOSHUERO R TOABEEICHBETR S
T2 7 7 A VEOIET L — LS, BEOEIICHT 5
WEICBWTRECHBILAWI E2EHRLTWE, Zh
5D LN, 77 A NVEOEIFERIY 7 b 7 HEAL

LI EBHEWT 7 1 ILED&K

® 2 EEICHIY L7z InlE

Table 2 # of successful recommendation.

I2&E S B VEEPICEALT B 2 o 7.

RQLICMTZEE: V7 by =TH#LICE D 2w,
FEBZT 7 A VO RDAR S CELL TS
EWWS NI TR o 72.

4.2 RQ2: BB EMOZEE(IC
5»

RQ1 75 FEBIZ 7 7 A VI ORAFRERIZAL T 52 &
oo rzizo, FREEEEEEZZRT 5 2 L THEOLR
FICERODH BEOEVIET L — VA5 5 2 LA
FECTE 5. REITIE, 3.5 HiO%E! TiEO“C%%ﬁ’Eﬁof
MRz L, FERTEE % ERE L7256 O aE
fBIZoWTHERT 5.

2 FFNEFho7uy 7 MIBITA MRR & Recall
DR T, minconf DEZZLSETT Oy M L72T T 7
THbH., RPEREIEEZEBLI-LZDT7T7THY,
HFEOR=ATGA D777 ThHbH. BEITEEEEET
HZETIRTOTHEY =7 MIBWT Recall 25M E L
72. — )T, Tomcat UHD 5 70 =2 N Tld MRR D
RAESET L7z, FABRHEZE G LTINS DOER
FNEHET LI LA HNE L TWEZD, §XTHOT T
V7 MIBWT Recall M EL72Z L IZRWHERTH
bHEEZ A, B2, Eclipse IZ2WTIE Recall 23Kk & < [
EL72 2250055912, XN—=AF 1 ¥ Tl Recall
DAL 0.11 THH DI L, KHMETEEEZET 5

L) HEMREIIRET

- ~ N - . - B0y N 2 1
Lﬁm5000 T3y ML LA D AR 1,537 [l Z & T Recall 7% 0.28 Lul_ﬁjibf; \.ﬂci, H*J‘Fﬁﬂ@ﬁ{r‘%l&
i 5 T 1,426 [dl RERB LR, N=2A7 4 V2T 25 B0EFFN
LRG> & 58 L 72358 D HBI) 127 [A] THE TSI L2 ERL TS, MRRIZILTIE, &
1 1 1
09 =Recency 0.9 0.9 “=Recency
0.8 - ; 0.8 0.8 - ;
og I Baseline g by pgs Baseline
« 0.6 1s « 06 L] x 06 ‘1\
Zos I Zos % Zos
200 A =04 Py
03 - 03 03 N
02 —a 02 | =Recency 0.2
0.1 0.1 <+Baseline 0.1 ‘ ‘ ‘ ‘ ‘
0 : 0 : : 0
0 01 02 03 04 05 06 0 01 02 03 04 05 06 0 01 02 03 04 05 06
Recall Recall Recall
Eclipse Firefox Tomcat
1 1 1
09 0.9 =Recency 09 h W
[— -
08 S 08 ~Baseline 08 \\ 15'\
07 o 07 I3 07 ALY
£os ~— Eos [ Eos AW\
=04 E LY =04 \ B
03 03 b*:;;.g_% 03 )
02 | =Recency 02 02 | =Recency
O-; ~Baseline . 0-(1) - O-; ~Baseline .
0 01 02 03 04 05 06 0 01 02 03 04 05 06 0 01 02 03 04 05 06
Recall Recall Recall
OpenLDAP OpenSSL GCC
2 minconf &AL S & OHEEVERE. HEEh 0 MRR, Kl @ Recall
Fig. 2 Performance of recommendations with varying minconf. x-axis: Recall, y-axis: MRR.
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® 3 BMBTHEMEOZEIC LD Fypr ORKEOZAL

Table 3 Maximum Fuyprpr before/after consideration of

recency.

AR/ IR IR 51 % F R NR—=AF A~
Eclipse JDT  0.221 (minconf: 0.1)  0.100 (minconf: 0.1)
Firefox 0.447 (minconf: 0.8)  0.416 (minconf: 0.8

Tomecat 0.252 (minconf: 0.1)

(

( 0.214 (minconf: 0.1
OpenLDAP  0.512 (minconf: 0.1)

(

(

)

)

0.397 (minconf: 0.1)
OpenSSL 0.225 (minconf: 0.1) )
GCC 0.431 (minconf: 0.6) )

0.175 (minconf: 0.1
0.386 (minconf: 0.2

KETRALZER=ZATA VLN IR T LTI 27 D
F %o 7205, MRR OENF—TdH 5 & D Recall &
WD LIRS EBEE L2 ZDIE) DBRVHERT
HDHTENGND. TIEIEBICHRBE I L THEE 21T
I A, BASSEDSE UNERL F CHERE 2 /72 & 1KY
THEMEEZBR LB LIS OEERLEIRHTE S 2
EEEIRL TS,

R3IKETOV 27 MO Fypr DK%, BRERYTEE
WEEELIZGEER-ATA Y OBGETENFIURT.
TRTOTOAT 27 MIBWT, FEETEE % ZRE L7
WEDIEID, R=AF7A4 X 0D Fyprp ORNEHEHW
MR LR o7, UL, FEMIEEEAEET A LT,
N=ZAF A VIR TREWZHEEOMREN M L2 L

HERLTWA.,

THER TR — VLR IO R L ko 72T
Iy POPRT, MEHL—VPEST T 7 A VORI EHS
R o72EETH L, [ARFEE INZEEBAHF LT N—
AT A TR 2 ZE L 26 1Ot 4
Enb a3y NEDSH W0, TIEEAIHATIICTAY
minsup * B2 TIHEFIL— LIS S N WIS FERET
B R & R L A T S & e AR
JEIZNR—=Z T4 VIZBIFB0MARO—THH b0,
NR=ZF A4 Td minsup & FIFAHZ & T, REEIITHEE
FEE LG LS N b o 3OV — L & il
TEHLIENTEDLI)IIH D, BHEMEEEZEZE TS
HE, minsup % TVF5HEET, BRMEOENEGHTT 5
729, b Recall DEALZEE DK E %2> 72 Eclipse (24 L,
N=2AF74 YDFREIZBWT minsup = 0.001 T TFIFT
BINOEEEZ 1T - 7.

3 1d Eclipse 28175 MRR & Recall O B4R %,
minconf DEEZLLSETCTOy NL72T7T77ThHAH.
FOBEEAE A ZERB L2 ED 5T 7, FHEN—RF
A 2DT T T, %D minsup & 0.001 & L7zR—RAF A4 ¥
DTTTTHAH. N=ZAF 4 YDEET minsup % 0.001
W2 L72RE R, Recall SRR IEE % 208 L 72306 & [H55
&% o775, MRR ORARMEIIET L7z, SZHpE 3 s
W= VD% RTIRIEL DT, —#IIZ minsup & FIF 5
EEDEZLDREFEL -V EHRLNLLDYIZ, /4 XLE
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1

0.9 =i=Recency (minsup = 0.0025)
0s Baseline (minsup = 0.0010)
0.7 ==Baseline (minsup = 0.0025)

AR

i
Jrk\:

0.2

MRR

0.1 ———
0 .

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
Recall

3 minconf EEALS 7L ZOHEEVERE
ft#h © MRR, H#h @ Recall.
Fig. 3 Performance of recommendations with varying

minconf. x-axis: Recall, y-axis: MRR.

LALLM I N T LT ). BEMEHEEEEZET
X, minsup & FTIF 7% TOHEEICLBERILLH L — v
OB AATZ B Z EDVHL NI o 72,

KRQ2 WX BEE : REOLEEEEET LI L
T, N=2AF4 L) 3EOB/mNELF I — )L &4l
TEBLZEDPWHSPICH o7z, koM E LT, K
B M D Z AT Recall DI EIZDHRH B Z LS
I T.

-

4.3 RQ3:RA—1FEI3I v FOFEEICL Y HBMEEIZMA
t33»

REITIE, 3.6 HIORTEIHE > TEBREAT o 7GR LR
L, [A—E¥a 3y FOMEIC X DR EICDWT
HwT A M4 ldFErEFho 7oy o7 MIBIFAH MRR
& Recall DR %, minconf DiEZZLsET7TOy L
72777 ThAH, HEPE—EEIT Iy FERELLEES
DT TTHY, FARN—AFGALDTFTThb.

X 4 205, Firefox DAt 3 70V =27 +CTld MRR b
Recall B0 ELTWHRWTZ E035h 5. — )T, Firefox 12
BLCIER—E¥23Iy b2AT 5 LT Recall 2511
FL7 ZhUE, A—fEEICEEL TW20I25E ST
IIY FENTWVONR—ATFTA, VTClIBLIEDTE
ol EEN - VEHTELZE 2 ERL TV A,
Firefox UMD 70T 27 hTREIR—-=Z T4 VL DEDID
FVHAON Lo/, CORKEFTIRL 2D, 6%k
4177,

KA4LZKETaY 27 b, A—EEaIy bERAETA
B0 a3y DAL Z/RY. Firefox TIIMAIZL >
TEEDIT Iy VEIDPIRELSWH LI2—T, 2o 3
TV PCIEHRAETELZI Iy b 1~3% Do
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1 1 —a 1 1
0.9 Commits Aggregation 0.9 09 ——“Commits Aggregation 09
‘ ‘:‘\\
08 . 08 i 08 +Baseline 08 N
0.7 I ~-Baseline 0.7 - 0.7 0.7 S
x 06 { o 0.6 = o 06 ™ o 06
go.s T Eo,s Eos AN Eos
0.4 { 0.4 0.4 - W 0.4
03 03 - - 03 03 - -
0.2 \ 02 Commits Aggregation || 02 Se—= 02 [“Commits Aggregation
01 e 0.1 |~Baseline — 01 o.; -Baseline
o P 0 0 L
0 005 01 015 02 025 03 035 0 005 01 015 02 025 03 035 0 005 0.1 015 0.2 025 03 035 0 005 01 015 02 025 03 035
Recall Recall Recall Recall
Eclipse Firefox Tomcat OpenLDAP

4 minconf ZZALEE/z L T OHEEMERE. HE# 0 MRR, fih . Recall

Fig. 4 Performance of recommendations with varying minconf. x-axis: Recall, y-axis: MRR.

R4 T3 FOKEICELT Iy MEIOLEAL

Table 4 # of commits before/after commits aggregation.

PATES/ A mew Ak meTEEE)
Eclipse JDT 21,378 21,092 (1%)
Firefox 395,466 358,264 (9%)
Tomcat 13,824 13,661 (1%)
OpenLDAP 22,068 21,358 (3%)

R5 I3V MNOHEILLD Fypr ORKEDOZEAL

Table 5 Maximum Fyprpr before/after commits aggregation.

ZACESA a3y bEfe N=AF 4>
Eclipse JDT  0.103 (minconf: 0.1)  0.100 (minconf: 0.1)
Firefox 0.481 (minconf: 0.8) 0.416 (minconf: 0.8)
( (
( (

Tomcat 0.215 (minconf: 0.1)  0.214 (minconf: 0.1)

OpenLDAP  0.392 (minconf: 0.1) 0.397 (minconf: 0.1)

el T ENS, F—EETI Y b0k
GUHEE L — VOB RIFTHEL, SOV s bR
PRI Iy MR VIS 5 &) JRER 7.
R5ICKETOV 22 bD Fypp O KR, F—1F%
I3V P EMRAELELALERN=-ZAF 1 Y OWETEFNENR
Y. Firefox ICB LTI, M—f{EEa Iy FEa L
BEDHHN=AF 4 50 b Fyrp ORKAEA R H
Eholz., ZOEPO3IOOTOAT 7 MIDOWTIE, T
KD EBY MRR & Recall 5L b12HF VAL L o7z
7280, Fyrp OWKMEOREE o7, ThiE, 7udx
Mo TERA-—1EEa3Iy FVERAETAZETHDS
WL — VRS, HEEOHRFN ET A LR
BRLTWh, F72, T3 9 NOKAIC X o THEENEREATH
ET254EHoTH, HREMETTLILIERVEWV)
M &7

F—1EEaI v baRAETHIET, /AR LDHN—
LHRBICESNTLE) 2B AENG. [A—1E¥a
IV NOMEILL D A XOWIMEEHLNICT L7720
F—E¥E2 Iy FOHAEIC L D EEINKE D 5 72 Firefox
ERGAC, AR S NI IHET L — IV LA RIH7Z
WESNLETIL—VIZOoNT, TNFN/ A A EH=
DK EAT - 72,
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£ 6 Firefox (B AHEH, MEBRONV—LD /) L XEHE

Table 6 Noise content before/after commits aggregation on

Firefox.
V= HERE C B e IR mBIR
AR OFE 2,102 (52.8%) 31 (0.8%) 1,851 (46.4%)
MABRIZIHI 108 (22.6%) 9 (1.9%) 361 (75.5%)

R 6 |2 Firefox IZB W THAR 2 DAFME L TWiz3kZ
BV — )b 3,984 il L FE AR ICH 721 S o R L — v
AT8 M, HEFEIZEHBKL 725G, HEBICEREL 52 7-F)
A, WEEIEH S e o 285 %2 ENEIURT. 204
Wrcld, HEEORBRICELEL G2 v—, 2F ) 15
DIEMOHEICHME Tits o HEEEZ I &R LV —
B )AREERT S, MEBPOHAAELTV—VIZEEN
54 XDEEN08%TH > 7-DIZxt L, MAHRICH -
BNV —VIZEETNE ) A ZADEEIZ1.I%TH -
oo ZHUL, ARSI L2V — NV EREaTRIZH 721
BONTN—NVD ) A XAEHERIIKRERED TN LR
LTBY, KRFECLOTMRRPHDEVETF LAV &
DEMFIZL B -oTWE, TOZERS, T3y ks
T ETHITELNE L= L - THETX 2 M
DEABER, HEOREIZD SIFEPELER VW LS
oI TE .

RQ3EHT5@§Zﬁ*ﬁ%ﬂivb%ﬁ%¢é:\
ET, 77UVl MZIoTIEOEHWILEH )L — )V
B TLZIENTELIEPHLENI R 72, F
7o, MHCE ARV — VA2 e h o R BEICB
WTh, [f—F¥23Iy PORESICIBEXEI 2V
LV ZEDNHL IR o T

5. ZUMEANDERE

LCExtractor DL ERIKED/ST X — & DFEIZH
L T Z Y END BT 5. Fx ld LCExtractor
DFRE R TFIERE AT 7208, BT E TV ARWVER) L
TWALUREMA D 5. EBROBIZIE, HEFIL — L O
RIS /X T A — 7 TH % minsup % Eclipse & Firefox
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T3 0.0025, Tomcat & GCC T3 0.001, OpenLDAP &
OpenSSL Tl 0.002 123 E L7z, RFETIE, Ho5N15
A — W OEDA v E LTI H L CTHERE ATIE
EAEFEAET, HEEMERED MY & AT 2 v, BUFE
D LAWY % minsup DIEE —BEIZED D FEN LRV
O, AROFEBRTIIN—=ZF 4 ¥ Di%%E T minconf % 0.1
ELE EIC, BHRCH L CHEIEAETLEETR
T feedback; DFHMEN 033 L L 2B L9112 (Dill
b 3 MNC 1 MNIHEEAFEET S LD 12) minsup DIER E
B 7. minsup DRTBENEP—E TR WD, AT 0
Tl MIBWTFEL LR T HD minsup ZfE— LT
Wi, %7uY s T ED minsup BER 5 TWT
b, RPEPFNRN=Z2T 4 LD LENRTWD LW FHIIC
IWEBEL G52 hWEEZD.

FEBAERO MM ICR L T Z BN OB IRAFET
L. K CTIIEBON L L LT62DELL T 27
FEHWE, CLI7 7)) —Yay, GULT ) r—3 3
Y, Web a2 v 7+ A RfEHOTO Y 2 7 bEgR L
LR —fEEEO L L) ICLTIVWDY, 4% L0%
dop7Tudzr b MNAAL e RE LERZITV,
FRDOKERIEONEDE S R LEPLEEEZ L.

FEROBEIE LT, MG Z A ENDOBRDFET 5.
LAl FEEETIE, HEHIL — VORISR TOSE
FEEMRAT20TIER L, #HENET I Y FPOEAD 5,000
I3V FOREGHOMRE T 5T & &R HEEDE
BEMEDITZ. Larl, REMEEELZZEET S92 T
SHOMEET B3Iy MIE2LSE2FEH 2T TWw
v, FoRQ3ISTHERICBNT, I3y M Avb—
TR ENNT ID DIEHROAIZHESVTII Y O
WA RATo 72, AWFZETIINTIBEIEZ VT TR L, BEigE
RT3 ) T hEERELH LW DL HIOILET % 5t
HL LTV, BN 772450 Y 7ICET 52
v N BYNSHET B HEN R L, NTBEICET 53
v bORERE L CRHEiZ4T > 72, FEOHMIEEZ LD
HEYIEHG 9 5 7201213, BEREEmR) 77 25 v 72
3533y POHATELENHLLEZ DL, NIBIE
BT 523y FOBESIZOWTIE, BREEH Y AT L%
INTERY 2T W OFEMZRERS RIS 2 Fik [27) 2, £
HARPS AEIER I Nz Iy M Ay =T DBH DI
Y 2T (28] s VA E TN BWEECTIIY PO
MENITADEERD.

6. BhHYIC

SRRUBE D53 H 70 H A5 5 N7z AT )L — WV [ZHED W TR
AR REEEHET LS E T, REENDOIEZAT
IS ED SN TS, L L, BEFFETIIEES S
CEDTELEHERNOBID W) HEPFH L. K
TR AL OZE L, F—1E¢a Iy FOKRE

Jil ]ii
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WDV EomWHRLEE V- VAL TE s E2, 25
PERBEREICED CETHEEICED L ) 2B % KT Hh
L7,

TATFT, WERNBEEITTONLEY 7 Mo 27 Of
#TH 5 Eclipse 120 L THAEZ T, V7 MY x T4l
I2& Do THEMZT 7 A VORI REBRYIZELT 5 2 &
PO L2, 2Dk, 6 DOMREND»OREEZ OSS
THWTEHIFERRIC L), RHEEEEEETLZET
IVl oEFERNAHECEL I FFHALLL. T2
F—EET I v POKEIZOWTIE, HEOVREICERE
#H25Z0E %, FTavz s MILoTIZENELD
EHFNOHEE CE L2 & BFFEL 72,

LSHBOMRE LTI, KDL BAEEZHS L TW
<. A, REHBEREOZEENAENTHL I L 2RLT
B, EORERIEOSIERE % GO R L& IUL L v
EHL P o TW v, FERIREE & L T ORER
EOUMUBEE % GHTHRRE T 5 2 LAY, E=i %
HEAT)ZETHEEEHLPIZCL TV FETH 5.
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