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Performance Evaluation of windowing Approach
on Single Company Effort Estimation

Y OHEI TAKAHARA 1 and SSUSUKE AMASAKI Tt

Background: In effort estimation model construction, it seems effective to window train-
ing project data so that recently finished projects are only used. The past study examined
this windowing approach with ISBSG R10 Data. However, this approach has not been val-
idated with single company dataset. Aim: To investigate effects of windowing approach at
a company and generality of observations in the past study. Method: We replicated the past
study with two other datasets: CSC and Maxwell datasets. Results: windowing approach
improved predictive performance. Conclusions: This result contributes to understand the
effects of windowing approach under practical situation.
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Fig.1 growing and windowing approaches
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Table 1 Summary statistics for datasets
Datasets Vals. Mean Median StDev Min Max
IsBsGY  #iE 496 266 699 10 6294
(N=228) T 4553 2408 6212 62 57749
CSC i 395 258 388 30.0 2076
(N=105) T3k 2461 1650 2575 219 15670
Maxwell Hps 655 377 797 48 3643
(N=58) T#% 8426 5190 10794 583 63694
log(Effort) = Bo + 51 log(Size) . (1)

A N lHoOF—2 B 52605 &, N/10EOFRIEFOETOMAEHE T backward
DAT v T T A REYFEITV, b Y ULE WV BRWTHIRTOMAS LY ERAT . =
2L, WP E TRIK IS AT, BUELISN O T RIE - OBEAIEARBE I T4 BRE DA
FRETHo2720, 3R S/ 3 ToTICET MTBM LTz, F£iz, FMUEIC DV TR
SCHk B) L EERIC 2 » 7 OBEBEIC B ST L TIIET — # 2 HELD BRu e, BARIIZIE
7y OFEN 3 x 4/N U ko7 ny=s MRV BV, £z, 4/N UL 3/N UTFD
E%%ﬁitfmyl7bmowfﬁéﬁ%’ﬁ@%wtkT%?w%wotA%%¢5
FORER, THEFEH R? 2REMEL UTHEN L D ELS 254, BB hz T e Y=
7 NEICICHE L.

32%*%#

PEREOTIE IS0k 1) & AEEIC MMAE, MMRE & Ot PRED(25)% fil\ 7=. MMRE K& O}
MMAE X221 MRE(fERREZED K& &) & MAE((ExiaE20 K& &) OB EYTH 5.
MRE I21%, FoMEZBRIZEES 2/ NFEMET . —77 T MAE (30l KEEM <0 /N AT
MTEE LR\, £72, PRED(25)1%, 0.25%i0 MRE & 722570y =y FoElE L LTE
F#END., b, FMIEBRTIE Wilcoxon DIERT R E 2 W TH 21T -7~ Zhid
K7avzr MIRT 2 REAS 0 A growing approacht windowing approacht O Tkt
NHBHDTHD. 2L, TANTa Y=l hOY A AR ISBSGT —# &l L T/hE
W, AEAMECITa=0.1 %28 L%,

3.3 Moving Window IZ & % §HMlis=ER D /%

FEAM SRR IT R 1) & RO FIEE vz, URICEOFIEE R~ T
(1) &Coymy=r MeRBERIBAKETY — T 5.
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(4) WICBRLRTLEe7uy=2 b p, ZFIE 2 L AKOIATHET.
(5) ®mHOTuT =l FETTFIES, 4%#0iKT.
(6) MHHEEEFEAE & HIIREZ O THRED VR OFHMm AT 9.

SCiEk 1) &[RRI Window g iX 7' ey =7 MkEREL L CERET S, ZOERTIEI—E
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DEBREHEVIR L. Z0 & &Ko Window igi%, EBRTFIEPIC/ER S NS ERET v
DETHRAICEE TH D L om0 A XE2HH Lz, RV, KO Window I#ix
HATREICKNE L RBZT AN TV 27 NOLBEENLIRE L. ZTORBR, 7—Fky

k CSC & Maxwell © Window 18 O /M & & RAEILZ L4 10-84 & 10-37 &L 7e o 7-.
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41 ¥—R2+v kCSC

% 212 Window 1##D MMAE O—fiZ R~ LTW5. ARIOFEFRTIT 20 <w <41 & 84

WZEBWTHRFA BN R o, B 2(a) ITAHHIC Window g, #it##iZ growing approach

& windowing approachz X % RAE S Y OMRIRAZE DO MO ZEE T ey FLIZb DO TH D
BT DALED 0 LV KE WA 1T growing approactd 573 L WWHEREA R L TR Y,
£V /&< 7% & windowing approact?> 5 A3 LV MEREE R T, M 2(@) £V, Window rlléﬁi‘
84 DI B windowing approachc & > THENR R WA A — ARy &R LTNDH LD
WCRA5. LinL7ed b, MAE OFEEZT TR PRELEZEETLL, 23<w <4l b
AL — R ARy FOBEMEET LB ZBND. HEFOIREILE O Window I o #iFH 12 2
A—FARy bBRFEELTNDEEERLTE. 72721, growing approach s #iitHgic B
PERE % 7~ 9 Window g & [F] C#iPRIZ & - 7=.

% 41X Window 184 MMRE ##%&73. MMRE 0483 20 < w < 41 &£ 84 128\ T
windowing approach’#EHMIZ BRUMEREZ 7R LTz, B 2(b) 1346 Window g,  #td
IZ growing approach> windowing approachZ & 5 7f&t 0 © MMRE ©Z% 7'my L7z
HOTHS. ¥ 2(b) A5 i% windowing approach® w = 83,84 TO &AL Y BUWMEREZ /R L
TW5E9IChA2%. L, PREDRSIZOWTRBED T oy F&21TH &, 30 <w < 32
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% 2 Window i3> MMAE (CSC)
Table 2 Mean absolute residuals with different window sizes (CSC)

Window Testing With  Without

size (w)  projects window  window  p.value
20 75 1006 953 0.08
30 68 1005 926 0.01
40 53 1145 1092 0.09
50 31 1000 907 0.61
60 29 865 841 0.68
70 20 831 769 0.14
80 15 929 929 0.43

% 4 Window #3 > MMRE (CSC)
Table 4 Mean MRE with different window sizes (CSC)

Window Testing With  Without

size (w)  projects  window  window  p.value
20 75 0.50 0.45 0.04
30 68 0.42 0.40 0.10
40 53 0.42 0.39 0.10
50 31 0.48 0.40 0.57
60 29 0.43 0.40 1.00
70 20 0.49 0.44 0.20
80 15 0.54 0.53 0.50

b AL — FARy M BT ATREMED E .

iR, =%ty b CSCIZBIT DAL — ARy MIw=30THHEHEMLEZ. LirL
BRD, ZOBAEORIFT T —FrER (REC) iV 7254 T L HMRIEVWE /RS o T2

4.2 T—4+v k Maxwell

% 513 Window g5 MMAE OfERZ/R LT 5. Alal03EE TiX windowing approach
M w =20 DEETE, w=18 KW w =235 DEILTREWVERNPE LN, HEIRE

DFERITE D L, FEKEE =01 THERAEZRT Windowli)? 2 DIFEL722Y, Wi
¥, growing approach X4+ 5 LD Tho72. B 31, Hfic Window g, #Edhic growing
approach: windowing approachZ & 2 RfEH W  MMAE 0747 my hLI-HDTHS.
SCHR 1) & [EERIZ, Window g3 K & < 72 5 12-241C growing approacht: windowing approach
DIEREZED /NS < Tg > T D, MAE OHFREIC L 2 REkO 7 1 y MO EZZET D L&,
A2 2213 B S e - 72 B DD, windowing approachd 35 < w < 37 O#PHIZIWVT
growing approachk ¥ BWHERZRTLEX LS.
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Fig.2 Difference in accuracy measures, by window size (CSC)

% 61%, Window igfEd» MMRE Ofi5a&K L CW\W5. SEIOERTIE, MMREIZEL T
windowing approachix 4T growing approachk ¥ & W5 e o7-. L L, kO
o v k% PRED(25)C1T-> 72454, windowing approachi: growing approacht v B e
RTBHRME NIz, ZOZ D, —HFDOT77a—FR’ELH— 507 7a—F L) BuvWE
A RTEIESVERN. LML, b L windowing approach’s —# & > b Maxwell IZ350>
TASL—bARY bEFFOLRETDHE, w=36ZIF(ETDEE %5, MMRE ZBk< 3

FEHEIZ 3\ C growing approachk W /07N H BWHREZ R L TWA D TH S, w = 36
BT EHRITB L 4ETh o7z,

4 1% Window 2% 36 DIkfd MAE @ RECHh#%Z#& L T\ %. RECHI#ROLE, #HoD
RN 2 B3IV VIE E R V. windowing approacto i34 9 L ¢ growing approach?
Hhifr & v 2 BICEERT 5 L3V 27220, 9 FE Y, windowing approache £2JH9°% Z & 2B R

RELRDLITE RV, MREIZOWTO RECHI#E G RO AR LTV, Ll

(© 2011 Information Processing Society of Japan



THBAL BT
IPSJSIG Technical Report

% 5 Window 1510 MMAE (Maxwell)
Table 5 Mean absolute residuals with different window sizes (Maxwell)

Window Testing With  Without

size ()  projects window  window p.value
15 29 4094 3437 0.30
20 24 4398 2749 0.20
25 21 2839 2773 0.81
30 14 1467 1235 0.67
35 10 1201 1259 0.75

% 6 Window @510 MMRE (Maxwell)
Table 6 Mean MRE with different window sizes (Maxwell)

Window Testing With  Without

size (w)  projects  window  window  p.value
15 29 0.53 0.44 0.20
20 24 0.53 0.41 0.17
25 21 0.41 0.37 0.86
30 14 0.34 0.29 0.77
35 10 0.43 0.37 0.90

BBRL, ~EOHMRIIHLLEZD.
5 % =®

WO T—% & v MZEBWTH windowing approachh’ growing approachk ¥ & B
ReZ AT WindowlEn b o7, £, MEHNRERZETR»o72b0D, Maxwell 77—
Yy FEHWEEROTNAL— ARy SORNLYHETH 7. Window gD ZE1L
\Z%9 % growing approacht windowing approactERED ZEDHENLT — % & » FETx)
B THo. T—FE v b CSCIZBWTIE L W /& Window lBDBAIZ, AL — kA
Ay EBRROY, T—4tF v Maxwell (28Tt &k ¥ K& W Window B DA I A A —
FARy FBRRONHoT-.

SCHER 1) TILISBSG 107 —# IZBI1F 2 A A — b ARy MIXET 2 Windowligd 7' m ¥ =
7 T —ZWEMMIZB LZ 1HETHD. 7—¥ &y F CSCIZBITFDLAAL —FARY b
WZxed b7y =s hr—2ONEHE b LT 1FETHD. MWW, T—FXEy b
Maxwell TIZB LZ 4T L7705,

F—&+¥ vy F CSCLF—%t v k Maxwell DERENIV It A4 XD KE S LTl
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Fig.3 Difference in absolute residuals, by window size (Maxwell)

NFOETHD. T—XEy MIELLHITEACFR CHMICIESN TS, Ly
L7 —4%% v b CSCIET—%t > h Maxwell DB L Z 2007 eV =l NTF—2 &5
TS, TRIRTIZBELTIE, F—%% > b Maxwell TiZ 2 >OF% 72 TRIRT-% &t
TR DIIRIL, T—% &y F CSCTIE, ARTRVWTHRERT 1 OLnETZ &5
TEAV. AR FRIRHERED O EfEZ M LS5, L, BT MEEICIZLY £<
DT —ZBUEL D, ZHET—%ty b Maxwel iIZBWTAL — R ARy F &g
% WindowlBAREWEHK EE X bND. Z£2T, T—F &y h Maxwell 25 (1) 12341
Fi7RET N DIHE AV THEREREZIT 7.
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Fig.4 REC curves of absolute residuals, window of 36 projects (Maxwell)

FBROFER, AL — kAR y MEMAE TiZ w = 30, MRE Tt w = 32 £ 9§
Eolz. F£7, THRTEZERE D D54 £ T, windowing approach#ztaoic &
DRWHREZ T L., w=30 K w=32DHH, Yrvxl b7 —¥ OIEICLE R
I TR 354725, Lo, TRIRTFOBEMTR#ER AL — ARy N&lked
Window lED R & SICHBEZ RIFL T\ 52 5. UL, 4L 35ETIIREREL
EE AW, TRIRTOBIMNRT —% %> MEOXTIRE R RO EE R FK &35 272
V. ZORIEOWTIO B ZHE T 2 MR H 5.

512w =30 D& &M MAE @ RECHi#EZ <7, 2K1IZ windowing approachp 5 A3
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PEREDS BV Z & v, growing approachk W BWHIETH D EE2 5. 72720, K4 LIK5
ORI RS L DI, BMRET AV TIITRAELRELS D20, HREOm I TR 425
DETIVDHFRRNETZD.

6. #& Ei]

windowing approact 3% Z & TH—OMEAIT O THEES U E7 L TH TR
ErBEISELIENTELZ RPN Lol LVEL DTV VT —F 52 NE
LT DEMRET N TIIAA — P ARy b EFEZ Window 13K & < 7e 2 m A3 D7 -
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Jo. —HT, ROBEMARETAVERA LGS TIMEREMET T 5405 hL—FF >
OBERR OGN, ZOFEIY, MEASERRA N 7 ZAEET 5 —EOHIMNIZ LR
% D7uY s MEITIBEICBWT, windowing approactisF I TH L EEZBND.
—EOHBINIZITOh D ey = B D 7 nGE TIEEORIIN SR D LS.

ZOfER XY, EBER R T T windowing approachy —EOEE L7 LT HENH
BLEZD. ABIL, BHERY 0 Y2 b= OBNTTILVOREEDORERN LK T
X WTHRARE S VET ML AFBEO G RLETH DL EEX5.
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