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2.2 EVMS(Earned Value Management System)
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System)¥ 2e& FEE zEFE7] oA, C/SCSC(Cost/Schedule Control System
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WA & 7loltl. PERT/Costrt Edtetxn = mBudy £ “Cost of Work
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1995:4CH NDIASFSH Management
DIZIAIE BVDIE N 2+ Qystem Subcommittee
of HleY
1 El 02T =3l (ANS),
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9) Fleming & Koppelman, Earmed Value Project Management, PMI, 2000, pp.25-33



(2) EVMSe| A§344 R F8 74
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5

{Estimate) 8} a1 %);]l&]l?_ ZzAE Oﬂﬂ'(Budget)E.i dl-od ﬁl’q Jfﬂl’ ul =}k o
2 B AAEC] 247 BIFAFAL AAAHT 22 A= Ao wet 7

gatslel ZzAefEZ 9 A3y A7 EMH(Performance  Measurement

EVMSS Tl F2 67h49 972 728 F vk A, Z2AE ¥4
Folga ZzAEM fste] AYEFAAE AEstel FEEA Faste 44
7ol W2 Aeojsn, AL £PF G375 Z2A0BS)H ddshe Aotk #
7, =2AdE 448 (Plan and Schedule) 2 CPMAo] A de A 2g)=

ol gtel AFAHE FUAE AN, Tz 4THE AAFTS Aole T,



mzAE AA dias FHsE Fown L2 AE A AFH(Estimate &
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Budget)e] gt} s, Zzrel B ARL w3 - gakstel AIIEAE HAG
= smzaAEe 17 &M 24 (Project Management Baseline) @79 T2 HEC
A & # ] (Monitoring) 9 %7} lth st ger soAE SHXAF(EV Data)E
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(Define the Project Scope)
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STEP H
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STEP I
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STEP IV
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oDZHEXAINELY 8y
(Form the Project Baseline )

R

<1 2> EVMSOl 9§ Ad5H A0
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o, 2002, p.15
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<¥ 2> EVMSE 74d8x

T

WBS Work Breakdown Structure 2] 254 Al

CAP Control Account Plan e A A
PMB Performance Measurement Baseline | 2 #3474
CBS Cost Breakdown Structure W& & 5 Al Al
OBS Organization Breakdown Structure | 32 F A Al
WP Work Package SR TEAES
MR Management Reserve o 8] ¥
BAC Budget at Completion ZR(AHETA]
BCWS Budger Cost for Work Scheduled o
(=PV) {=Planed Value) AR A
BCWP Budget Cost for Work Performed AHNE
(=EV) {=Earned Value!}
ACWP Actual Cost of Work Performed A Fdu
SV Schedule Variance F3ztol
cv Cost Variance v] &-3}ol
SPI Schedule Performance Index TR
4 .
o CPI Cost Performance Index u] &4 3 2]
TCPI To Complete Performance Index Zhof A 2p 2 =
EAC Estimate At Completion 2| Fol A
VAC Variance At Completion HzF | HA

2 Aol BMaxs FASVIE ulgel Aoz thepd Aol

o
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<X 3> EVMS? F2a g% 410

cERAEG AHEFHAWBDE A3 WBS

EAE We Ae = el o1z o] g SOW

o A gasA Eactn, g Wag B SOW

cH e 2gd B2 N OBS)Y B OBS

s AE SUAY . CPM Al elaghel Al 2ug o] & CPM
(Plan & Schedule) o) %) A & 4=

ERAL 59

ZoAE A4 AL &9 CAP
(Estimaic & Budgel) Al el T
(AMRRE #57 2g Witk 93
< 2) BEAAAS FH - sk BEvIEd 4A
PIRP R BT R A A o E BB Al AR oME
(Baselinc) mpeb AAphelor Bolatel Adsty wAE AE
& ARE
A #al « A - "] &32}0)(Schedule & Cost Varance) CcrI
(Monitoring} « 2 - 8825 (Schedule & Cost Performance Index) SPI

1) o]k, “MRP7IM S o] %38 EVMS2] Hg29 - AelAs”, qApeeied, 2002
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2.3 #Z o) AHZAMH] (Estimate at Completion)
231 AFAFETAM S AL

EVAY F 7bg 223 A

of
o
Oft

e 22y
s gry zzAes HAZdATANEACY LFA HEed AFT F AT
= Aol wEkA ol AEd AxAw

s dgels F 7hxsb Qo

rlr

]

A HAFAGTAHE 27 dF

A m = 7#x2 9 Bottom Up(daialralel AxAge dao] o3 H F o A

Ll

Eapa) Egueln, SAE AR EZzde A e 2A 2895
ol gatel HABJATAUEZE oEse EACFA W¥eol Uth(Fleming &
Koppelman 2000).

Qurmos A WA Wl o8 AZANTA FAL AP A e

o o j.

zogow Py AT A melol ks FesE @yel slnh e
= os) el 9% BAM dEe AYUEE 0% HYE LR 10%e1

AA oo "aErhs Aol FEol(Singh 1991, Christensen 1993) A wol

EVAdel ¢a weAE HEo nan 4g4nE 45 Fs T A
As A a7 Dadth A WA= BedRAFCPhEA 22ldor 944
g7 AWE 7k Alele] Hzd #WAS vEhdny aEn T UAE SHAAA
4(SPDE A Baseline Planol tiste 2449 #de F3se oA, o5 +
b7 A= HFEdew Agd Foglom
A d=3al7] siate] @Al AHE S S Atk EVE AgdE ZazAE did 4
A 2REe g4 uen d4d fE g&e ZuEHGD AALFEA) W

Aape wedsior kY

rlo

%

EV

el

Hgste ZRAEAN HEGPAITAHEE TAH o &3t7] 918 7N

12} Quentin W. Fleming, Joel M. Koppelman, “Earned Value Project Management”, Project
Management Institute, 2000, pp. 127-138
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BAC Budget At Completion
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Wepd, ol A A MAse muase HFuEe FANCE 43 ns

o,

232 EVArdel 293 Holg 4

(1) &34 3= 5 (Schedule Performance Index @ SPD)

okl

FA AN A S(SPDE 22 dE7E A E(Planned Value)dl diste] vt 4

A (Earned Value)S A =718 #@7tsts A #olth

1 2 B % ( EarnedValue)
ol — = 1
A5 (SPD Al =2 ( Planned Value)

(2y ¥ & A 72 (Cost Performance Index : CPD)
A &4 202 5(CPDE A A H] & (Actual Cost)® A F A =(Earned Value)&
Hlisbed Folgh v)go ok v & g Ayaes AL FAojtt
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A HIE(EarnedValue)
H] & A (CPD = A E A 4-( ActualCost)

7 o AHEAMH(EAC) o &

&
B

e

DO 2R e AFgs @ EAC o2 ve dTh

=]

FAC=ACWP+ 1.00f

[
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flo

3
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@ o ¥

flo

| ZmaseqEa AZulgole @ & Q= WY WelA 7

A e e RoZEceE HoA f84L 7R
Status
Date
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1.00 b4

» Plan

TCost Overrun to Date
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<HE 9> ZAS 142%Q wo A3 EH

SREAEEES
NTHEEY) | AEEEEY) | NEUHIRGC| cPr | SPI | HIZBACY) | BEEIEV)
HEHBM WE45,145 #486,736 /545,500 0890 | 0893 |-+ws9,764 -453,409
42 5 BUNEMwe21,430054 [w191548,490 |w243,733083 | 0786 (085 ~wS2D84,803  [~W23.801,564
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39 ST TAWE0042180 (W23 317426 |W303758878 | (857 | BOIT1 |-W40,441,453  |-W25,724,754
RCZSTSABIZE SN w119,031 642 113725742 |W103,617,900 | 1.098 | 0955 |W10,107,542 -4#5,305,800
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=)
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@ A #1,276,456,843 |W1,180,779,593 9¢1,380,062,761 | 0881 | 0926 -##150,263,168  |-w94,677,250

<E 12> AL 435% wWe AAHEA

YLHEPY) | 2EEEEY) [ 2EAHEAC)| CPI | SR BI2BAHCY) | SEEISV)
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z
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RCEZEMIEIE EM Wo08,533,503 |w854564,110  [w1,182,263,100 0700 | 0918 |[-%/357,695,990 [-W73,969,393
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<E 13> TAE 5H5%Y de] AFEY

— ) Ad [ —}
SHBAEREY

NYHBPY) | 2ERE(EY) | HEUHS(ACH| CPI | SPI | UIEBIRHCY) | STHERKSY)
2,307,158 4101%2,176)553,812 |%2,299,119,212 | 0947 | 0846 |-#122465.400 |-W124,504,598
W2,001,252,577 |W1,891,721,880 |W2,156,273,112 | 0877 | 0945 |-w1,874,551.232 |-W108,530,697
2,113,426,321 [w1,821,919,242 |%1,842,567,100 | 1989 | 0862 |-W20B47,858  |-Wad1 507,079
W147671 663 |#122,546,098 |%141,052000 | 0869 0830 |-w18502902  [-W252C,565

s A |w6,563,508,971 |w6,012,344, 032 |#6,438,011,424 | 0,934 | 0816 |-WA26,167,392  |-W550,664,939

<E 14> FAEL 65%9 wo] AHEA

NEHIZ(PY) | EIT(EY) | 2EYHHIR(AC)| CPL | SPI HISSRHCY) E3WHsv)
HEZEM w2 896,079,364 | #2,896,105,325 |wW2,901,456,216 | 09598 | 1.000 |-W5,347,891 28,961
232 0 HUTYBAHWZ,011,129,202 [W1,961,891 375 |W2,339,793,696 | 0839 | G976 |[-W377,902,323 |-¥48,237,827
B3PE ZM 2,147,821 503 |W2,137,295,326 |%2,227,294,700 | 0850 | 0895 (-%90,058,574 ~W10,686,177
RCRE A #156,464,491 |W149574,165 | 150,227,000 0996 | 0956 [-W65Z,635 -%6,310,326
End A 7,211,514 560 | 7,144 503,191 |W7,618,771,614 | (938 | 0891 |-#w4T73962423 |-W65,805,360
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HTHIRPY) | HRE(EY) | 2RUHIBACY| CPI | SPI | HIBERHCY) | BZBRASY)

HSEEN #3,006,258,755 | w2,834,579,803 |W'S,005,340,452 | 1,000 | 0943 |-W171,960848 |-W1T1 878,952

2 9 HANBAw2,051,302,178 |'w2,208,480, 537 [W2,362,033,696 | 0935 | 1.077 |-w152,553,161  |W158,085,359
RCEXTM|232NE BA [W2050,155,100 |w1,873,398,190 [w2,267,192,500 | 0B70 [ 0963 (-%293,704,310 -7, 756,910
RCBEGTA W165,995.410 |¥+114,899,747 |#179,344,330 | 0641 | OFBB |-WB4 444,583  [-wWS52,095 663

4 N |[W7,273,801 483 [wW7,132,158,277 [W1,814910,980 | 0913 | 0980 |-WE82,7S2T05 | -W142643,168
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cosT! cv

BCWP(EV)

TIME

<19 12> Z2AEA9 EVMS A 34

_36_



<y 12>9 EVMSAYAEY T2z A WA 1Hfre ZzdE 4
o] 15%~20% S E ANHEL Gelle Aez A#Ayrt Schedule Pland =
A YT, AFEdS s AAw dar o 22 uEo] FYH L deE
ghlar 2ok A HA =i Z2AEA YR oz A YE](PV),
AEV), A4 $Y8 £(AC) ¥ E&HAZHCV), TAHHEAHSVIE YEH T it
gle] T AE B C, D, Ed tstds +3E& 20%Y vk 80% Y #Wel PV, EV,
ACT= 7 v gHAx 2 FTAAz hate] <FE 16>0 A veful A

<¥ 16> ZZHAEY AR
THE PV (%) EV(%#) AC{) CV(#) SV(¥H
S 209% | 679183734 | 660279920 | GOPR3568 | 32563648 ¢ -18.903.814
EZHE
B
ST | 80% | 10.725,027.117 | 10,189592381 | 11206665616 | -1,107.073.230 | -535,434.736
SOl ooong | 989310909 | 267,612,591 IRBOG5222 | - 20452631 | -21698.318
Z2ZaE
Y] B0SS | 4571232664 | 4353554018 | 4875201476 | 521646558 | -217.677.746
Do o0mg | 235977208 | 207796416 | 2088979 | 11163380 | -28.250.792
: "fi 80% | 3.896,340971 | 3577.907.228 | 3997661707 | -419754479 | -318433,743

S o00s | 7eesseR | 72510071 76,335,864 3816793 | -4.138.567
Z2rds

B ,

= 80% | 1,118674,162 | 1096739375 | 1169231743 | 72492368 | -21934.787

N Ee A

d

=
=

A58 v

=

1

oldef Zztel ZrAES
g} R0%<% wWe HlERHAN &I FHAARE 290
9. <d 17>
<29 1ol AEsE 2 vas A

<E
o
=

18>l A vl &&
g iR e AT
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<X 17> vl£¥ A2 v & ¥ 18> FAAAL v & v
Z2AE | CV%20 | CV%80 Za A | SV%(20) | SV%(EB0)
A -8.09 -9.54 A |- 8230 |- 2.000
B -4.93 -10.86 B |- 283 |- 5254
C 764 -11.98 C | 8108 |- 5000
D -5.37 -11.73 D |- 13599 |- 8890
E | -526 661 | E - 5710 - 2000

CvoR0
| CV%80 |

-10

12
-4 |

<1y 13> vl e W HWw

-2.000
—4.000
-6.000
-8.000
-10.000
-12.000
-14.000
-16.000

. msvHe0)
B SVoH80)

<19 14> FAAASY ul & vl
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0.96

F oo
qoz Zadts 2% woli A4

0.04

0.92

0.9
0.88
0.86

A B C D E

——CPI20 0.925 0.953 0.92910.949 0955
4~ CPIBO 0.913 0.902 1 0.893 0.885 0.938

1.000

0.850

0.900

0.850

0.800

.

<@ 15> vgAFA 5 vt

. A _8 _c D E
——SPI20 ' 0.924 [ 0.972 ;0,925 0.880 0.946
'_w—3SPIB0 0,980 0.950 0.952_ 0.918  0.980

<1g 16> FAAAASF 9 v
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CPIsh SPI8l 78 (Trend)= Wl&AAsH TR AAAALE & = AP
= 7o) mzAEsel CPI7F 20%A ol ARk 0% el o dade T
Aolz= CPI7F vwA i &2 & glow SPIE 80%* 3ol 20%4 H et
g Zskstel O ol% SPIE UwAA g ¥ F vk <328 15>s <2
16>014 hebf L 2k
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3.3.3 7} A 4 (Hypothesis testing)

mesael wedAgE, FARGS} FRAAAFE d¥ey] sid #d

AR A AH 80%AIA M A B EAIHCY), v A3}l H| &(CV%), Hl&
CEAAA o ¥ SVR%), TR T
Zow ol BE FS ol& ¥ E(paired sample)elst 83 O &E RS ol &8}

o gAmsel Ao BY FEEAF DR d8uiE clgsaod A

=
ok
L2
ol
R

A
i)
)
3
&2

\_;L

2,
>,
o
1o
o
ofo
o)
2
1o,
o,
<
z
oo
o,
B
2
A
10
)
o
|
B
ki

Descriptive Statistics
Variable: & T4
Anderson-Darling Normality Thet
A-Sguared: 0998
P-Value: 0.04
Mean -2.87800
SiDev 3.78631
Wanance 14.3361
Skewness -1.28708
Kurtosis 0.868612
N 10
Minimum -11.0000
1st Quartiie -5.6000
Wedian -0.5200
3rd Quartile -0AT7S
Maximum -0.0300
95% Confidence Interval for Mu
-5.5866 -0.1694
a5% Confidence Interval for Sigma
2.6044 658123
9%5% Confid ; . - g95% Confidence Interval for Median
onfidence interval foi' Median 57477 01692
H

<1y 17> wgAze] Fard A5



Descriptive Statistics
Variable 24 EHE

Anderson-Darling Normality Ted

A-Sguared 1054

P-Valug: 0.005

Mean -1.33500

StDev 176177

Variance 310385

Skewness -1.5944%

Kurtosis 205104

N 10

Minimum -5.35000

15t Quartile -2.42250

Median -0.29500

3rd Quartile -0.20250

Maximum -0.04000

45% Confidence Interval for Mu

-2.59530 -0.07470
- - 95% Confidence Interval for Siama

Lo el e 1.21181 321831
- . - 95% Confidence interval for Median

95% Caonfidence [nferval for Median 251577 019973

<19 18> FRNAE] AWA HF

334 7H233 44
HF e 4T E me Aged Brhehr) st A A AR 7hA

Aoty HotHEd et HEP AL Eake ool Ak wEAHA £

3 Z A EHEAHFAT g9 HEa HE veAAAFe] HE 20%E A
Aol 2AEe] FAEgut FosEE | vmoong ¥ 129 4= 7

<3 19>ed ZEAEE] HE uEHRHCV fina)e) FFL w5562
ol 31, 20%BAAFWCV 200014 v gMte] FHEe -W0.192l o)tk -Wh37%] 9

o] nj&Axe] Foe BAHLE F93H. (one-tailed p<0.0061)

19 QUART SR, “6A I3 ¢d 7|2E74 2 MINITAB A&7, KSA#HSEFE
R e
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Hla @ CVW final-CVW 20<0 = d]&3#HxE v) vhed ZHeld

Hlo : CVW final-CVW 20>0 = #l&AA: o vhwbaA 2] g Aotk

| Paired T-Test and CI: cvE Z(3), cv2o%(SY)

Paired T for cvA T FY) - cvaosi2 )

: N Mean Sthev  SE Hean
| cyA F(E ) 5 -5.56 3.77 1.68
| cvzox (2 5 -0.19 0.12 0.06

5 ~5.37 3.65 1.63

| Difference

E 95% upper bound for mean difference: -1.89
| T-Test of mean difference = 0 (vs < 0): T-Yalue = -3.29 P-Value =

| Mann-Whitney Test and Cl: cvE S(3M), cvzou(3Y)

| cvdF 0O w

: = 5 Median = -5.2z00
Hcvz2os (B N= 5 Hedian = -0.200

| Point estimate for ETA1-ETAZ is -5.000

; 96.3 Percent CI for ETAL-ETAZ is (-10.799,-0.518)
{w =150

| Test of ETAl = ETAZ ws ETAl < ETAZ is significant_at 0.0061

0.015

<P 19> g g o] £ v gHzHF A HAAH

Doy Fdez Gebd dEBRe BeE Achiwet dZelte] naH

zZ] eroromg FErIAMo] FZE A W @ o] A E R gt

gaba 7}

Hool N W gAAE vl gRA depllel et 2 25k <3y 20>94 F

F WL\ He -10140) 3, 20% A Holl B 8HAR 9] Her& 6259

. asee Medd Aie SAdoE FUSEE WEHAE

(one-tailed p<0.0184),
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H20 : CV% final-CV%20=0 = H|&#2p01 88 o v A o3 Aol

H2 : CV% final -CV%20<0 = "j &A@ A6 &L o ks Fojtt

Paired T-Test and CI: CV%EE, cv®20

Paired T for Cv:d I - Ccvszo

N Mean Sthev SE Mean
cvs S & 5 -10.144 2.194 0.951
Cv¥=20 ) -6.258 1. 484 0.664
Difference 5 -3.89 2.39 1.07

95% upper bound for mean difference: -1.61
T-Test of mean difference = 0 (vs < 0): T-WValue = -3.63 P-Value = 0.011

Mann-Whithey Test and Ct Cv%H Z, Cv%20

cvsd F N= 5 Median = -10.860
CVs20 N = 5 Median = -5.370
Point estimate for ETAL-ETAZ is -4.170
96.3 Percent CI for ETAL-ETA2 is (-6.720,-1,239)
W= 17.0

Test of ETAl = ETA2 wvs ETAl < ETA2 is significant at 0.0184

<y 20> viyRe ol &g v gAY ARFAH

<Ry 21>& b 39 AeRA AFTHEe 74t ek A uie A o
A 20% e HeA MR FH g A2 5] grol 01073 WA Fakor,
ol A Ml E&AdNAFY ¢HEe Yehde Aoz wA g aAee Hd
ek

HA=zF7F 0100182 F9sttHone-talled p<Q.0061). ol Xis HFA|H9
Hu) A A 50 20%2A A He FHNLEAAAAF 2] Hogtor FAH &

YA 5e FTANBAS hebd Aolm, Aok AN BTz Be Lo

A7) 010 2701 S Mol S 27 AF Ao o F A e o] gholrh
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i

H3o | CPI final - CPI20 | =01 = CPI¥ 01014717 W3 et}

H3s : | CPI final - CPI20 | <0.1 = CPl& 010147t #shA]| ¢4& et

Paired T-Test and Cl: AQ, Xi

Paired T for A0 - Xi

) Hean StDev  SE Mean
AD 5 -D.06600 0.01514 0.00856
Xi 5 D.03400 0.01514 0.00856
Difference 5 -l1.0E-01 Q.00C0D0 0.000000

95% upper bound for mean difference: -0.100000

T-Test of mean difference = 0 (vs < 0): T-Yalue = -3.22251E+16 P-¥alue = 0.000

Mann-Whitney Test and CI: A0, Xi

FAl N = g Median = -0.06400

Xi N = 5 HMedian = 0.03600

Point estimate for ETAl-ETAZ 1S -0.l00c0

96.3 Percent CI for ETAI-ETAZ is (-0.13700,-0.06300)
W=150

Test of ETAL = ETA2 wvs ETAl < ETAZ is significant at 0.0061

<o 21> WURe ol &7 N g RAT B A
X ;=|CPB0% — CP20%| A= X,—0.1

<@ odAAE HE FAgTA e PFe] 0008012 2006 Aol

Au) &4 A Fe] H2 094201tk -0.0349 HF v BT Fob 20%A Al A
o] "l gzl ge BF ko] DAl Fo3th(one-tailed p<0.0184). wheEbA H] &

Ao A S T
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Hdo @ CPI final - CPI 20=0 = % CPIiz ¢l w7 & Aot

4 o CPI final - CPI 20<0 = 3% CPI& ©] y#d Aol

Paired T-Test and CI: CPI1E S, CPI20

Paired T for CPISZF - CPIZ2O0

N Mean Sthev SE HMean
cPId &F 5 0.90820 0.01840 0.00823
CPIZ0 5 0.94220 0.0:14l1  0.00631
Difference § -0.03400 0.01914 0.00856

95% upper bound for mean difference: -0.01575
T-Test of mean difference = 0 (vs € 0): T-Value = -3,97 P-Value = 0.008

Mann-Whitney Test and CI: CPIEZ, CPi20

crId F N= 5 Median = 0.90200

kr1zo N= 5 Hedian = 0.94900

Point estimate for ETAL-ETAZ is -0.03600

96.3 Percent CT for ETAL-ETAZ is ([-0.0599%9,-0.01100)
W= 17.0

Test of ETAl = ET&2 ws ETAl < ETAZ is significant at 0.0184

<39 22> WYL o] &3 Hj AR DA

TARAS) FAAAAGT AR A mEHAS 0| gHAAFe S

a4 HE FRAA HEEAgA] AAPAE vEAHs gol A¥s

of AR, AF TARAY WRES 20%LAAGNA HBEgR Folsn

"

2o s, <19 23> A ZRHES HE FAHAASY finahe BT

w2469 9ol 3L, 20% A A HSY 20000 A FAEAA e H e -W0.209 Holr}

=

-W22pd gl FAAR HEE BEAF R {23} (one-tailed p<0.0233)

rlo
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H50 @ SVW¥ final-SVe 20=>0 = TAH 4= of JMr]x] && Zojt}

H54 @ SVW final-SVW 20<0 = FA#EAE o vbd et

Paired T-Test and Cl: SVB0, SV20

Paired T for SVB0 - Svz0

N Mean Sthevw SE Mean
V60 5 -2.466 1.943 0.569
sV20 5 -0.204 0.105 0.047
Difference 5 -2.262 1.914 0.856

95% upper bound for mean difference: -0.437
T-Test of mean difference = 0 (v=2 < 0): T-Value = -Z.64 P-Value = 0.023

Mann-Whitnhey Test and Cl: S¥80, SV20

3Vao N = 5 Median = -2.170
V20 W= & Median = -0.210
Foint estimate for ETAl-ETAZ is -1.960
96.3 Percent CI for ETAl-ETAZ i3 (-5.141,-0.000)
W= 17.5

Test of ETAlL = ETAZ ws ETAl < ETAZ2 is significant at 0.0236
The test is significant at 0.0233 (adjusted for ties)

<29¥ 23> MU S o] 83 TAHBA(GI NS FAAAN

FAAA G2 AgHAY A2 FAez el FAEAe] e A
bR ek JZelolHol ue s A ol hyTIEel HYHA Feoh wpEA 7hd
6ol Al FARAE w&2A el dFaach 2 29 <28 245904 HF
FRAR e HHELE 463015, 20%EHAHAA FAAA Ht L 77000,
3.07¢) B BEL FAHLR FosA Rev FPAAE WHwAA e
th o] A W(EHEEAZ v 2758 =] Wil one-tailed pEkel0.05°] 4

oft}. welq AYAAL 7148 & P CFAEAN Y SHTEARE Fa>
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Hbo : SV% final-SV%20=0 = 23 Au &2 o vmAA 58 ot

Ao

H6a ©: SV% final -SV%20<0 = TRAxa&e o vhwd ol

Paired T-Test and Cl: SV%{80), SY¥%(20)

Paired T for SV (80} - S¥%(20)

N Hean Sthev SE Hean
SV (80} 5 -4.63 2.85 1.27
5V (20) 5 -7.70 3.95 1.77
Difference ] 3.07 3.28 1,46

95% uppetr bound for mean difference: &.20
T-Test of mean difference = 0 (ws < 0): T-Value = 2.10 P-Value = 0.948

Mann-Whitney Test and CI: 5V%(80), SY%(20)

Vs {80) N = 5 Median = -5.000
QV%(20) K = 3 Hedian = ~8.108
Point estimace for ETAL-ETA2 is 3.108
96.3 Percent CI for ETAL-ETAZ is (-2.393,8.597)

W= 34.0
Test of ETAl = ETAZ w3 ETAl < ETA2
Cannot reject since W is > 27.5

<3 24> WURAL o] &3 FAAR(M L) AAEH

<9 25> vPA 79 A eA ARVl Z1AHAh WM TSR LA

Ae 2008 A RN ARE FAT A AA T ghel 0101 WA ehghow,

o= A TAANHASFY ARAS dehlE Ao FA uEAdAR T FH
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H7o | SPI final - SPI20 | >0.1 = SPI& ClelAd7#] Wg AHelth

o

H7a : | SPI final - SPI20 | <0.1 = SPIi* 010l &7t Hal= &g FHeolt

i

Paired T-Test and Ct: Ao, Xi

Paired T for ko - Xi

) Mean Sthev SE Mean
1) 5 -0.06450 0.01307 (0.00584
i 5 0.03540 0.01307 0.00564
Difference § -1.0E-01 0.000000 0.0G0000

5% upper bound for mean difference: -0.100000
T-Test of mean difference = 0 {wvs < 0): T-Value = -3,22251E+16 P-¥alue = 0.000

Mann-Whitney Test and CI: Ao, Xi

Ao = 5 Median = -0.06600

Xi = 5 Median = 0.03400

Point estimate for ETAl-ETAZ is -0.10000

96.3 Percent CI for ETAl-ETAZ is (-0.12200,-0.07800)
W= 15.0

Test of ETAl = ETAZ vs ETAl < ETAZ is significant at 0.0061

<9 25> WY RE o ge TAAAASF HAH APEH

9 3hA) 9 2004 BNM S FHAUAS HF Aol F

Aol w3 gol felaha Rarh o Ay EH WAHEADIL 2758

[
=

~J
=
1o
ol
of
o

2

t} A7) wjEo one-tailed pael0.0501 4] Hut wekd FAZAAFE LA

A ekgrom, ARANE A2bE A e
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H8o © SPI final - SPI 20=0 = % SPIE v H#AA 2Eg otk

H8a : SPI final - SPI 20<0 = #& SPI& o v Aelc}

Paired T-Test and Cli: SPIBO, SPIZ0

Paired T for SPIB0 - SPIZ0

N Mean Sthev SE Mean
SPISO 5 0.9560 0.0257 0.0115
SPIZ0 5 0.9294 0.0338 0.0151
Difference 5 0.0266 0,0292 0.0131

95% upper hound for mean difference: 0.0544
T-Test of mean difference = 0 (ws < 0): T-¥alue = 2.04 P-V¥alue = 0.944

Mann-Whitney Test and Cl: SPI80, SPI20

SPI80 N = 5 Median = D.95200

SPI20 n = 5 Median = 0.92500

Point eatimate for ETAl-ETAZ is 0.02700

96.3 Percent CI for ETAL-ETAZ is (-0.02199,0.07200)
W = 34.0

Test of ETAlL = ETAZ ws ETAl < ETAZ
Cannot reject since W is > 27.5

<29 26> UL ol 48 FAARM ) AAAH

Hase BUde dEEs] de mzAEse PRAT AP ved
A7 2002 AP MERARY a3, =g RFAS £ vk,
oo whsre] MEA L FAUAL 0%PAANF TEUART | vk A

& ome uwx A gtk aea MERA T ¥
QahA e gyst AEe sHass shETel PE AT ZzdRse) FHuE
B ARs 0t N FAHRE HF A SAAAF BTGl 0101 d
S agrom wARAMIAF TH LA RRE HEFATIYAAS
o Wagh 0lold WakA Ltk WA weABRAFs $HYAAFE A
Ang 20% AERE Qakgo] 10%o Lol AT U
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w

4 AFFZFIAN F RCx A3 EAC H7PEY

MRS Baled EAC HrbE B e el g e HETeEMA, =

=
i

¥,

rle

R TAE RCZ Aes EACH7PYRES Actanz st 74 a9 %
CPI®} SPI9 ¢tAA D #aHe "oz, CPIg SPIE 234 10% ol WolA k4
sdoin REEgch aed Z2AaEAc EV dolEEA Ax FAA A

oin'

e AYAESE 15%~20% AHFE ehg A utate] & AATE 01

F vl 2o EvAre 48 38 445 227 9
olo E APt SAFEFA F RCE A EAC F7HEE ¢3S

W FHom s du.

1. AFFAARSY fina)E AAPAEE 20% AlA2 THBIRSV20%)E
ot vmAA gE Aol

2. ¥AERAYAASF(cum SPI finah+ AYAEE 20% AH F33TA
A A5 (cum SPI 20%)°1 A1 0.101% W3tAl &g RAold, AF FH¥
AR FAAFE YA FS Aol
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A4 A2 R ALIY

A4 meAEe gRR Ao 30 dA FeHEE gREsd) o
A B AF G dzo] vy Foeth dArzAsdd HAFALE
AulE AsekA Woben ddAe wee e FE8) As A8

q ole ed HEAATAV BWrbggel Padel, 1R K @RI E

O

(1) AFHLHARCV finahs AHd =& 20% A e] vl HAHCV20%) 8 T
v o

(2) 2] 54 742 5 (cum CPl finahs AFAEE 20% A ge 52u87d %
X Z=(cum CPl 20%)el A 0.10]%4 Welx] gernz gAdE 7pAARL AE
A g A S E Ve E T

(3) HEEZAAASY finahs AHATESE 20% A3 544 2HSV20%) 3.1}
Uh 2] 2] 9 kT

1) =ATARNA ST (cum SPI final+ Al A EE 20% Alde 454 g

_4.‘

A% cum CP1 209614 01014 WaA gems FEYAFE 484
g AT 2un AF FATPARALE JHAA wwkn

el xR oz AL AdA 2 (Fixed Price Contract) &oll A= EVM7I
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8

Ogl:',
o
al°)

A 1]4 4 8(Cost Reimbursable) =& AEE
A ek(Incentive Contract)e] &&= =2 EVM7IH Ag A v|gHAxeg GIAT
of BHs] EACE #H7HE &+ 3tk

mebd ZFU AFTETAM TR
HlezARcE ¥4F4e2 EACE 38 A o gadel Ak o= H

Zo g Astas] Aotsta 24 48 vted Hl &2 JEsted 785t
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Evaluation Methods of Estimate At Completion
of the Building Framework by EVMS

Eun-Jin Park

Interdisciplinary Program of Construction Engineering and Management

Graduate School Pukyong National University

Abstract

Earned Value Management System(EVMS) has been institutionalized as an
advanced management technique of construction project lately. And its research
has been in the active progress in order to utilize the earned value concept as a
project management tool for construction project ordered by both government and
private  sector. However it is necessary 1o test and prove the EVMS's
adaptability to our construction environment by EVMS's several operations before
its introduction. Project forecasting phase of EVMS is the Estimate At
Completion by utilizing earned value data.

So, the purpose of this study is to propose EAC evaluation method for evaluation
the accuracy of the EAC and encouraging cost realism, and to test for proving

the validity of the evaluation methods through hypothesis testing.
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