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Verification of Key Success Factors Affecting Due-Date

Performance in Project: An Experiment Case

Student : Hao-Ging Chang Advisor : Dr. Rong-Kwei Li

Department of Industrial Engineering and Management College of

Management National Chiao Tung University

Abstract

The project management develops from the World War II has exceeded until now for a
half century, but due-date performance (DDP) still very low. In the past, the project
management thought that DDP promote with difficulty, is because environment element of
certainty influence. But Dr. Goldratt thought that is not the uncertainty factor affects DDP,
instead is the problem which manages by the control variation production. In our paper, we
verification this new viewpoint by a project experiment, and analyzes between the DDP and
the uncertainty relations, as well as between the DDP and the management problem

relations, Defining clearly the main factors affecting DDP in project.
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¥ 5 »z(Due-date performance, DDP) & 3= & % % £ F = # - 70 M 44y

Boo £ ES R RL AN RBAE S LR EF ORI LR 2P
L4t & A o P AR RLARFARA PERT B R P AT A 2

#p 75 # (time-based or due-date based) [21] «# 7 » Hhp b & - Ra B % ¢
WAH - ZE R ARIE? T L PERLBLERBL L ZXAHHE»TLE I F o -
d g 2% X% & B | (Standish Group International)4*¥ti% 4 - & ¥ 13,000
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2 52 0 86 76 0 90 90 0 116 24 477 6 10 17 8.2 0 1 973 58.7
3 88 0 90 96 2 100 104 8 108 20.7 383 12 11 13 7.9 0 1 96 58.7
4 60 0 60 92 16 90 104 48 104 2.7 0 2 0 8 8.2 1 1 62 60.7
5 62 0 73 90 12 93 104 12 103 16 29.7 24 38 71 7.8 0.33 1 81.7 58.7
6 60 0 72 92 90 102 0 118 24 22.7 12 8 21 7.7 0.33 0.67 933 60.7
7 64 0 60 90 94 104 20 110 17.3 543 10 10 22 7.8 0.33 1 81.3 58.7
8 65 0 60 85 94 104 16 106 18.7 47.7 6 0 11 7.6 0.33 1 81.3 58.7
9 90 0 92 90 92 100 8 124 213 50.3 18 22 54 7.9 0 0.67 94.7 60.7
10 58 0 58 92 20 88 104 36 106 5.3 0 6 3 9 7.8 0.67 1 68 58.7
11 66 0 66 88 24 84 104 42 104 2 0 4 0 12 7.9 1 1 60.7 58.7
12 60 0 92 92 4 80 96 36 110 10.7 5 10 9 24 8.1 0.33 1 80.7 547
13 56 0 56 88 24 100 104 36 104 4 1 4 5 11 7.4 0.67 1 66.7 58.7
14 80 0 88 90 11 95 100 24 107 123 44 20 31 61 7.9 0 1 84.7 58.7
15 78 0 81 90 0 95 100 8 107 213 46.5 17 23 51 8.1 0 1 91.7 58
16 64 0 79 88 0 100 104 8 108 213 75.3 14 18 39 8.2 0 0.33 93 60
17 68 0 67 92 0 100 104 6 112 2 21.3 11 17 29 8.1 0.33 1 91 58.7
18 80 0 90 90 0 104 100 0 108 24 10.8 25 42 77 7.9 0 0.33 100.7 61
19 72 0 60 92 12 88 104 22 105 12.7 6 6 8 16 7.6 0.67 1 68 58.7
20 70 0 81 80 0 90 90 0 126 24 49 11 17 31 7.8 0 0.33 99 60.7
21 70 0 70 90 18 95 100 40 118 47 2 6 4 16 8.1 0.33 1 75 543
22 68 0 62 78 104 88 8 114 213 19.7 15 21 39 7.6 0.33 1 90.7 58.7
23 78 0 79 92 94 98 12 108 20 56.7 18 15 36 8.1 0 1 89.7 58.7
24 72 0 79 84 95 90 25 113 13.7 9.2 12 14 52 8.1 0 1 85 58.7
25 82 0 89 90 99 100 0 102 24 61.7 19 26 44 7.3 0 0.67 96.7 60.7
26 70 0 68 84 10 72 104 16 104 10.7 3 8 0 12 8.1 1 1 67.7 58.7
27 90 0 90 100 0 104 104 0 108 24 57.7 25 29 81 7.7 0.33 0.67 100.7 61
28 54 0 77 70 16 80 92 24 105 153 13.3 20 22 57 7.9 0 1 78.7 58.7
29 60 0 60 90 12 71 104 24 108 12 2 6 5 15 8.2 0.67 1 67.7 58.7
30 70 0 63 80 0 91 90 0 122 14 233 14 21 32 8.1 0.33 0.67 82 61
T35 69.6 0 743 88.0 6.2 92.4 99.9 15.9 109.8 16.3 272 12.5 15.0 33.4 7.9 0.30 0.88 84.0 58.9
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1. Bodpdrc: Bx3dHrcsi (2w 4-11-26)
2, ¢PRAPHx BEAHEE 0.67(2% 10~ 13-1929)
3. MAPFEr Bx P HEani 033 0T (Hpm) o

Apdd LR R E O R AR FEGTERSBEFE RS kerEaAp
TP L niERR o B P B R A RAE Y TR % (4 3-20 ~ e 3-22)F 2
BRYDV ARG L 4R 42955 (H P B R FPUHL F 104 A PR
D 104 2T RR) o I A KRR FL F AU R AP LT
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i
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|
ey
R
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&
b
I
w
i
&
1%
4
W

2% L% - %=
AR v AR AR v AR e 23 B 7 AR
42 0.1% 74 0.2% 92 0.2%
44 0.5% 76 0.8% 94 0.5%
46 13.1% 78 14.5% 96 13.7%
48 32.9% 80 24.8% 98 25.9%
50 51.3% 82 36.0% 100 43.0%
52 73.7% 84 53.0% 102 57.7%
54 81.3% 86 62.3% 104 74.7%
56 96.2% 88 76.7%
58 97.6% 90 80.4%
60 99.0% 92 84.8%
62 99.1% 94 87.4%
64 99.7% 96 90.9%
66 99.8% 98 92.9%
68 99.8% 100 95.0%
70 99.9% 102 95.8%
72 99.9% 104 97.1%
74 99.9% 106 97.9%
76 100.0% 108 98.7%

110 99.3%
112 100.0%
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- T T 2 ok
3";‘“] FR B e R -1 R b &
» e = T ~ e = m ~ e - . -
28 ES 3 s 2 4 £ B 2 4 iR sy | RFE | HEE
4 60 99.0% 60 92 84.8% 90 104 74.7% 104 1 1
1 66 99.8% 66 88 76.7% 84 104 74.7% 104 1 1
26 70 99.9% 68 84 53.0% 72 104 74.7% 104 1 1
T35] 653 99.6% 64.7 38 71.5% 82 104 74.7% 104 1 1
44 B R AR B IR (R L )
. 33 , " .
pog| REE | g | WAT | Wete | wld | @il i
= 3 e ; =
AR o [ B 3% 8k WpERE | ERF Sk 25%e | HEE
4 2.7 0 2 0 8 8.2 1 1
11 2 0 4 0 12 7.9 1 1
26 10.7 3 8 0 12 8.1 1 1
I35 Sl 1 4.7 0 10 8.1 1 1

HAAP AN TR AP F oo, dgn o B dEnhG $ 451126 0 d
b A3 T R AR N2 e R LR iR T 26 ihk RS R G 53007
FRCFTREZREFRIG BRDIPERPEFIEF DT RR o & 447
FTUERIAIR R ARET S L 51 EPEF -~ 05 R M atsad ¥t

P SR B R S MEREF R RTBESE (L4 4]

o

AR AR T e SR R { LR AR B T0 0 B A Ear T O
By PIERF RTINS E o

Grod RFUEART R G BT LRSI E T F R BB LE LR
PREF I - B SREE R AL RERTIEEE

A TR TIEREFENATI 0T @I 6 w3k ko
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045 B Rt (P 2 B o)

L &- A A 2 Fax
ST TR 3w | we 2%
2y TER| uy | ey [TER ug | 2y TER| 4, | RRE HRE
10 58 97.6% | 58 92 | 848% | 88 104 | 747% | 104 | 067 1
13 56 96.2% 56 88 76.7% 100 104 74.7% 104 0.67 1
19 7 99.9% | 60 92 | 848% | 88 104 | 747% | 105 | 067 1
29 70 99.9% | 68 84 | 530% | 72 104 | 747% | 104 | 067 1
EFD) 64 98.4% | 60.5 89 | 74.8% | 87 104 | 747% | 10425 | 0.67 1
7 4.6 B R T4 BIR(P L F gy
” . . e o 2L £3
" BRoBx (2251 | 4R Bidtid | By | EaTie
= A EEEER R #ic ¥ ECpEF 2=l B 2% | HEe
10 53 0 6 3 9 7.8 0.67 1
13 4 1 4 5 11 7.4 0.67 1
19 12.7 6 6 8 16 7.6 0.67 1
29 12 2 6 5 15 83 0.67 1
I 8.5 2.25 5.5 5.25 12.75 7.7 0.67 1

%ﬁ&rr—gig};éﬁi/{fo‘F‘_ajﬁ?’ﬁ;10\13\19 291‘90\3%\45 'ﬁ

T

= »
o

Bt a sl kR A F T B 29 Bl s v R E§ 53.0% 0
ArEpErlct HpL Ty 3 RF OV LR - ad £ 4607 R
WL RS T AR B AP 7 %5 1 E PRI AR A SR B~ B 44ad g
o Rt By @y 3 TR 2P Soa i u> F g THEamE g

Tl AR R R R 0 R B TR L ok SN )T g
o TRARGF AFATRA L LEFRTEE T LI RBTA
Matshd 87> 2 w B S IR AR EP > LAY AL B Y BT
AR A M agEsaY ¥r- 3F > £ TR I D o LA R B F ol A &

#
E MR L R Fla ¢ S > HE W i b s B E
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4.7 % k- H AP B Behp (M Hp S w))
5 %- N Y N Y 2 #F o
| T TR 2% | 7 2%
= ™ = ™ = ™ .
ap | TR uy | ey  TRE | ey TER| 4, | RRE HRE
1 80 100% 80 90 80.4% 100 104 74.7% 107 0 0.67
2 52 73.7% 86 76 0.8% 90 90 0.0% 116 0 0
3 88 100% 90 96 90.9% 100 104 74.7% 108 0 1
5 62 99.1% 73 90 80.4% 93 104 74.7% 103 0.33 1
6 60 99.0% 72 92 84.8% 90 102 57.7% 118 0.33 0.67
7 64 99.7% 60 90 80.4% 94 104 74.7% 110 0.33 1
8 65 99.7% 60 85 53.0% 94 104 74.7% 106 0.33 1
9 90 100% 92 90 80.4% 92 100 43.0% 124 0 0.67
12 60 99.0% 92 92 84.8% 80 96 13.7% 110 0.33 0.67
14 80 100% 88 90 80.4% 95 100 43.0% 107 0 0.67
15 78 100% 81 90 80.4% 95 100 43.0% 107 0 0.67
16 64 99.7% 79 88 76.7% 100 104 74.7% 108 0 0.33
17 68 99.8% 67 92 84.8% 100 104 74.7% 112 0.33 1
18 80 100% 90 90 80.4% 104 100 43.0% 108 0 0.33
20 70 99.9% 81 80 24.8% 90 90 0.0% 126 0 0.33
21 70 99.9% 70 90 80.4% 95 100 43.0% 118 0.33 0.67
22 68 99.8% 62 78 14.5% 104 88 0.0% 114 0.33 0.33
23 78 100% 79 92 84.8% 94 98 25.9% 108 0 0.67
24 72 99.9% 79 84 53.0% 95 90 0.0% 113 0 0.33
25 82 100% 89 90 80.4% 99 100 50.1% 102 0 0.67
27 90 100% 90 100 95.8% 104 104 74.7% 108 0.33 0.67
28 54 81.3% 77 70 0.0% 80 92 0.1% 105 0 0
30 70 99.9% 63 80 24.8% 91 90 0.0% 122 0.33 0.33
T35 71.5 97.8% 78.3 87.6 65.1% 94.7 98.6 43.3% 111.3 0.14 0.60
1048 B &M AP REIEUS 2 B H o))
| EFRHR| 352 paRA | Mete | wBidu [ Eitis) LS
e P W E R 3k #ic ¥ ErpE =l =g 1% | HEE
1 24 493 15 22 33 8.1 0 0.67
2 24 47.7 6 10 17 8.2 0 0
3 20.7 38.3 12 11 13 7.9 0 1
5 16 29.7 24 38 71 7.8 0.33 1
6 24 22.7 12 8 21 7.7 0.33 0.67
7 17.3 54.3 10 10 22 7.8 0.33 1
8 18.7 47.7 6 0 11 7.6 0.33 1
9 21.3 50.3 18 22 54 79 0 0.67
12 10.7 5 10 9 24 8.1 0.33 0.67
14 12.3 4.4 20 31 61 7.9 0 0.67
15 21.3 46.5 17 23 51 8.1 0 0.67
16 213 75.3 14 18 39 8.2 0 0.33
17 22 21.3 11 17 29 8.1 0.33 1
18 24 10.8 25 42 77 7.9 0 0.33
20 24 49 11 17 31 7.8 0 0.33
21 4.7 2 6 4 16 8.1 0.33 0.67
22 21.3 19.7 15 21 39 7.6 0.33 0.33
23 20 56.7 18 15 36 8.1 0 0.67
24 13.7 9.2 12 14 52 8.1 0 0.33
25 24 61.7 19 26 44 7.3 0 0.67
27 24 57.7 25 29 81 7.7 0.33 0.67
28 15.3 13.3 20 22 57 79 0 0
30 14 233 14 21 32 8.1 0.33 0.33
ey 19.1 34.6 14.8 18.7 39.6 7.913 0.14 0.60
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412 22D EMFT LT

e
P
=)

e
"
7
bl

AN BT B R R IE 0 LR R L G arng
AR ER R AAPAFH D30 pdkdy o RHEEZ TR EERY B

EPF|ER 4oL 49 o

3049 LM 0N BIR(S 2T B PR

Blavms|aas | waun Mawm |wdts |apsp| FORIRR
o | FR|wiER| w=k | wET | EFF FE [ ame | gre
11 2 4 0 12 7.9 60.7 58.7
4 2.7 2 0 8 8.2 62 60.7
13 4 1 4 5 11 7.4 66.7 58.7
26 10.7 11 8 0 19 8.1 67.7 58.7
29 12 2 6 5 15 8.2 67.7 58.7
10 5.3 0 6 3 9 7.8 68 58.7
19 12.7 6 6 8 16 7.6 68 58.7
21 4.7 2 6 4 16 8.1 75 54.3
28 15.3 133 20 22 57 7.9 78.7 58.7
12 10.7 5 10 9 24 8.1 80.7 54.7
7 17.3 54.3 10 10 22 7.8 81.3 58.7
8 18.7 47.7 6 0 11 7.6 81.3 58.7
5 16 29.7 24 38 71 7.8 81.7 58.7
30 14 233 14 21 32 8.1 82 61
14 12.3 4.4 20 31 61 7.9 84.7 58.7
24 13.7 9.2 12 14 92 8.1 85 58.7
23 20 56.7 18 15 36 8.1 89.7 58.7
22 21.3 19.7 15 21 39 7.6 90.7 58.7
17 22 213 11 17 29 8.1 91 58.7
15 21.3 46.5 17 23 51 8.1 91.7 58
16 21.3 75.3 14 18 39 8.2 93 60
6 24 22.7 12 8 21 7.7 93.3 60.7
9 21.3 50.3 18 22 54 7.9 94.7 60.7
1 24 493 15 22 33 8.1 95.7 57.3
3 20.7 383 12 11 13 7.9 96 58.7
25 24 61.7 19 26 44 7.3 96.7 60.7
2 24 47.7 6 10 17 8.2 97.3 58.7
20 24 49 11 17 31 7.8 99 60.7
18 24 10.8 25 42 77 7.9 100.7 61
27 24 57.7 25 29 81 7.7 100.7 61
Ii5 16.3 27.2 12.5 15.0 334 7.9 84.0 58.9
B A A9APT UFREEL S TN B PR RL 4T F LR AR

EEH L ABE S R R L TRB B AR T A

[}
&
bl
oS
=3
pal
oy
B
&

B

AP oA RARBREY T ERTHORET G RLT TREFTER
i N AR

LAY FERERIRAEE AP T g RERFRG LA B

43
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£ 21

¥e3h w G H03] (regression model) 1 & KE * & 4 47 T 4p ik 4 (dependent
variable) » y#?ki# " fib = % # | (independent variable) » 4rxy,Xa,..., Xx 2. B ek % o
AFEERAE R A 47 R ST 2 ok (DDP)(# § 7 RS R )
DR HFEEFE YT LR M [26]
Bgtd i TG - B(RYT RR) > A R RS
Y, =B, + [ Xx+e
Y, =B, + fX+e
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H }’173;%‘\'?.56?.3_5_'_7&% % 3 o }’2lj‘ 2HBEID G2 xR LA KERY T
R BHS A TR B RS AT FE AP R LHF
2% T0, (rejec Hy: B, =0)Rl 47> SBXEF L SRy ~9 %04

TRFELHFTRAGE K> §HFTLE R P F o

2410 APFTRAEL FIH G Fie Lk (HRE)

Regression Summary for Dependent Variable: DDP (%} & 4=

R=.81844273 R2 .66984850 Adjusted R2 .65805737
F(1,28)=56.810 p<.00000 Std.Error of estimate: .18450

Beta Std.Err. B Std.Err. 1(28) p-level
N=30 of Beta of B
Intercept -0.296369 0.135047| -2.194570.036654

2 ¥ ¥ 4B [0.818443/0.108587 1.3782620.182861 7.53721 0.000000

drd 410 47 ZRABTRAREHREL FIP RV FRRLE R > ER

‘n_.
(ﬁ}
<k
R
|§\
il
%‘4\_
v
%
dy
W

5 ¥ (p-value=0.0000<0.05) .5 & » i‘%?ﬁﬁ;}ﬁ%gﬂ”
LHE et BF RN % 9=-02964+13783x o stk h yE AT L L
ey R ANL RS CFE A BN R KERET LR LY
*9:{’)5 &F":I‘;Eg % 4 :‘Tjt,{;ﬁd%’;j’)\;%{ﬁpm'ﬂ A RARE INR

2k ® e

241 RPTRAB LRI G oaw FRTE (T %)

Regression Summary for Dependent Variable: DDP (7 2 %) (

R=.35168387 R2 .12368155 Adjusted R2 .09238446
F(1,28)=3.9519 p<.05668 Std.Error of estimate: .31630

Beta Std.Err. B Std.Err. t(28) p-level
N=30 of Beta of B
Intercept -0.146354 0.231515 -0.63215¢ 0.532411

2P ¥ R A |0.351684 0.176910 0.623185 0.313485 1.987927 0.056678

ek 411 917 AR TRREFHREL DG rFRR SR B0

7 B ¥ (p-value=0.0567>0.05) i % » K 4 F % 52 F bW v LA E D

\“_)F
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2412 EERAAMBERERE EIRD

w|ruma|r v e M [wBge|aprp| IR | TERIER
L] =
] EFF |#Ep@FF| #i#k e aiad =Rl el T
1 24 493 15 22 33 8.1 0 1 95.7 57.3
2 24 47.7 6 10 17 8.2 0 1 97.3 58.7
3 20.7 38.3 12 11 13 7.9 0 1 96 58.7
4 2.7 0 2 0 8 8.2 0.33 1 62 60.7
5 16 29.7 24 38 71 7.8 0.33 1 81.7 58.7
6 24 22.7 12 8 21 7.7 0 0.67 933 60.7
7 17.3 54.3 10 10 22 7.8 0 1 81.3 58.7
8 18.7 47.7 6 0 11 7.6 0 1 81.3 58.7
9 21.3 50.3 18 22 54 7.9 0 0.67 94.7 60.7
10 53 0 6 3 9 7.8 0.33 1 68 58.7
11 2 0 4 0 12 7.9 0.67 1 60.7 58.7
12 10.7 5 10 9 24 8.1 0.33 1 80.7 54.7
13 4 1 4 5 11 7.4 0.67 1 66.7 58.7
14 12.3 4.4 20 31 61 7.9 0 1 84.7 58.7
15 21.3 46.5 17 23 51 8.1 0 1 91.7 58
16 21.3 75.3 14 18 39 8.2 0 0.33 93 60
17 22 21.3 11 17 29 8.1 0 1 91 58.7
18 24 10.8 25 42 77 7.9 0 0.33 100.7 61
19 12.7 6 6 8 16 7.6 0.67 1 68 58.7
20 24 49 11 17 31 7.8 0 0.33 99 60.7
21 4.7 2 6 4 16 8.1 0 1 75 54.3
22 21.3 19.7 15 21 39 7.6 0 1 90.7 58.7
23 20 56.7 18 15 36 8.1 0 1 89.7 58.7
24 13.7 9.2 12 14 52 8.1 0 1 85 58.7
25 24 61.7 19 26 44 7.3 0.33 0.67 96.7 60.7
26 10.7 11 8 0 19 8.1 0.33 1 67.7 58.7
27 24 57.7 25 29 81 7.7 0 0.67 100.7 61
28 15.3 13.3 20 22 57 7.9 0 1 78.7 58.7
29 12 2 6 5 15 8.2 0 1 67.7 58.7
30 14 233 14 21 32 8.1 0 0.67 82 61
T s 16.3 27.2 12.5 15.0 334 7.9 0.1 0.9 84.0 58.9

AL EY FRESY RFELAT RS S A REDTH A

AR B CESBRBERBFAI LS - R R B A AT R
PIg o riEr g€ o477 T 3 24 447 (principal component analysis,

PCA) [27]) = i# k"8 M R hodicdpen@ B o PCA ehd % ¥ i 8.7 M * O i
BENAMITREAEE RS 2 X 3 24 RicBB it &, ¥ob o 3F
* PCA I et ficil st 2 B 5403 b2 > w7 % 2R3 8o et 3 o
A AT AR R e R S AT R A NS A SR
A ES: SRR T R B
1 Ao A Rk

D

4% 4,13 % Eignvalues of correlation matrix » 2 # Eignvalues *

1_

RS R RN 4 > pteh % - 1 = 4 Eignvalues &

47




3.559068 # 77 f2f# 4 5 R4-% B 3.559068 & - #§ Eignvalues /] **
"1y 2734 20 oo S 8cenfz @B > 33 12483 (Kaser’s

rule)o e ¥_% [ 4.1 Scree plot A B] & g #Prcni & 4 5 - Bt =

=
I

P5iz 4 % Break point(3 ¥ WL B AR +8h) » @ 4 & § BPBhi 2 4 5 =
BRF o f2F et BT E 3] 9435% 0 FF o AT AP A g B R S A
B # % 3(Prinl ~ Prin2 ~ Prin3) - # ¢ Prinl f2§ h 4> ot &) 5

59.31% > Prin2 5 18.76% » Prin3 % 16.27% -

% 4.13 Eignvalues of correlation matrix

Eigenvalues of correlation matrix, and related statist
Active variables only

Eigenvalue | % Total | Cumulative | Cumulative
Value number variance | Eigenvalue %

Eigenvalue

1 3.559068 59.31780 3.559068 59.3178
2 1.125719 18.76199 4.684787 78.0798
3 0.976357 16.27262 5.661144 94.3524
4 0.215057 3.58428 5.876201 97.9367
5 0.076267 1.27112 5.952468 99.2078
6 0.047532/ 0.79220 6.000000 100.0000
Eigenvalues of correlation matrix
Active variables only
4.0
59.32%

35 ]

3.0

25

2.0

15

1.0

0.5

0.0

-0.5

-1 0 1 2 3 4 5! 6 7 8

Eigenvalue number

B] 4.1 Scree Plot
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2. fERELAA
4o 4. 14 v £ 4p B 4L (Eigenvectors of correlation matrix) »

TLEAMPNA LS o B R Fha e £ 5

Prinl =—0.41329X, —0.317968 X, —0.504377 X, —0.489788 X, —0.473518 X, +0.097881X ,

Prin2 =0.489375X, +0.700365X , —0.226290X , —0.286960 X , — 0.367427 X, —0.038010X

Prin3=0.054355X, +0.066725X, —0.020792 X, —0.027805X , —0.06226 X ; —0.993736 X,

% 4.14 Eigenvectors of correlation matrix

Eigenvectors of correlation matrix (Tuii/ TR 5] fr.sta)

Active variables only

Factor 1 | Factor 2 | Factor 3 J Factor4 | Factor5 | Factor 6
Variable
jfﬁqz[[ iE#F -0.41329C 0.489375 -0.05435t5f 0.734908 0.206912 0.062016
T A42- R E%Fa -0.317968 0.700365 -0.06672%f -0.617705 -0.134663 0.065116
]W’"EH J=H -0.504377 -0.22629C -0.020792f -0.121255 0.193108 -0.801231
jﬂ%‘%ﬂlﬁr ~Er -0.489788 -0.286960 -0.027805) 0.121766 -0.79347S 0.180422
R -0.473518 -0.367427 -0.06226Cj -0.220498 0.521413 0.562505
2 H e R 0.097881 -0.03801C -0.99373€l 0.014224 -0.016782 -0.031291

% 4.15 Factor-variable correlation

Factor-variable correlations (factor loadings), based on corre (i &4

lations

"ToCO L racerzZ racwere™ Factor 4 | Factor5 | Factor 6
Variable
R BRI el -0.779693 0.519227 -0.053708] 0.340808 0.057142 0.013521
AL 2T FRPE -0.599861 0.743087 -0.065932)-0.286456 -0.037189 0.014196
SR IR -0.951532 -0.240093 -0.020544]-0.056231 0.053330 -0.174683
B R -0.924009 -0.304465 -0.027475] 0.056468 -0.219131 0.039335
|ﬂ§§irj>1r\§!r -0.893314 -0.389839 -0.061520f-0.102254 0.143996 0.122636
I R R 0.184657 -0.040328 -0.981918] 0.006596 -0.004635 -0.006822

¥ - i = & (Prinl):
A Rz Bl GRded 415 AT oo B - A A8
Varl ~ Var2 % L% ¥ f 4p B (factor loading>0.5) > @ Var3 ~ Var4 - Var5

’a

Pl % ILB B F 49 B (factor loading>0.9) » Var6 B & 3@ 4p M ehid % - %
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AR E Varl (T H55 9 B AT Var2(3 2 5 1 LEEF) > 3
FRR LA LR S PG RERE L RRA DR R
FHERPRFLEPFL 05 R aiBr RIRE TR 0 g S DR
.72 531 bR TUAPD ApH RS D § B G
By - A A0 ERL TEEREEELHE . 7 1 AR E AR GO
W T B S - A3 T A APM o T AR EARE AR
(7R 4 e TR ATAR S

%= 4 =4 (Prin2) :

$ A AN Varl ~ Va2 TREF L ApM o 2 H ¢ Sap|EE

MEApM gk o d 3 A% - 4 248 > Varl ~Var2 & 8T T I 4
Mo RA L 2L FRVBES A A 182 a8 @ FRL Bk
P> IFEABERAER  TUAPRE S LA SRR TTRL R
PR " AR TR EORERR > Fla ¥EE 5 A3
AERDAPM > TR I RARE AT TR B s L AL -
%= 3 24 (Prin3):

FZ A Varo RIB R FAPRH > 2 H s FEP E AR
F% ood 3 Var6(E i3 ToE )N & i F %% R Skt AP
BEZiA0EL TREEELE > U AR EEREYEP
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3. A & A
SR AP R A B Y L A g S AT g -
dod 416 5 G k(s ha A A A PMAE Y 3T k- HIET

ER RS R

%416 i %A 4

Factor scores, based on corre
Factor 1 | Factor 2 | Factor 3

(@)
D
0
D

-0.60921 0.85143 -0.97202
0.24873 1.63767 -1.13242
0.14394 1.04179 -0.07296
1.74122| -0.56236| -0.76694
-1.48166 -1.46153 0.38813
0.07873 0.78798 0.94780
0.09472 1.24487 0.56684
0.58470 1.72279 1.39129
-0.93637 0.28889 -0.41608
10 1.34115 -0.5613C 0.68151
11 1.59163| -0.70849 0.03363
12 0.72884 -0.63820 -0.73470
13 1.29453| -0.56868 2.44652
14 -0.70506 -1.98187 -0.19583
15 -0.83459 0.22407 -0.80219
16 -0.62910 1.43020 -1.50618
17 -0.02002 0.24413 -0.83830
18 -1.77052 -1.72662 -0.05578
19 0.82618 -0.11757 1.52337
20 -0.36109 1.16421 0.14492
21 1.29519 -0.7196C -0.42779
22 -0.46177 -0.16521 1.08142
23 -0.54521 0.83139 -0.82861
24 0.06593 -0.95855 -0.60038
25 -1.24863 0.91147 2.12269
26 1.02951 -0.10332 -0.64051
27 -1.89712 -0.12293 0.57419
28 -0.62050 -1.24694 0.06063
29 1.10062 -0.28672 -1.22861
30 -0.04478 -0.45100 -0.74363
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423 % %5 2%A

A R R AT RS PCA 24715 0 B4R BE#H = B & A& aa
ST AR F A U NG SRS S S NUEE A SREE

BB S 02 LS S R, 0 R R SRR TR R AT R

a7

e o
g3 PCA M= BL3Ag 2z P » AP AEdEcd =
It o R FE Y JE A RS RS o w S G
Y, = By + XS X, + BiX + &
Y, = Ly + BX+5,X% + B X, + &
B9 y B2 RS pRARRILREER R A F - 2SR

(Prinl) » xp ™ % % = 2 = & (Prin2) > x5 & % = 4 & & (Prin3) » %8 f, 5 T & &
BB FHP B Pa v iEREO FED R RTUEE 0 B S B RET
5 10, (reject Hy: B =8, =4,=0)R%7 31 "% - > FH(x > X2~ Xk FF
S % % »2(DDPELTA B 34%) -

% 417 1 %4 22 DDP w fFh T% %

Regression Summary for Dependent Variable: DDP (i< 78| 5]

R=.78748852 R2 .62013818 Adjusted R2 .57630796

F(3,26)=14.149 p<.00001 Std.Error of estimate: .21611

Beta Std.Err. B Std.Err. t(26) p-level

N=30 of Beta of B
Intercept 0.299333/0.039456, 7.58658 0.000000
Prinl 0.732081/0.120872| 0.243054/0.040130, 6.05666 0.000002
Prin2 -0.234364/0.120872 -0.077810/0.040130 -1.93894 0.063434
Prin3 0.171080 0.120872 0.056799/0.040130 1.41538 0.168824

FAAP LAy > L5 G ADDP) I LSS o bk 417 #7 o Prinl
& A ¥ (p-value=0.000002<0.025) > Prin2 & & % 3L ¥ > v Hp-value 5 0.06 %

77 F IR APRE M o Prin3 R R R B F e % o (N ADDPF £Prinl T 1R 3E

ﬂ\

PR E FREFREM G SPin2 T FRL R T 7 302 SIEH G
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wF A2 G 9, =0.299333+0.243054x,-0.07781x, +0.056799%, » DDP£ Prinl
AL APBEAE > BPrin2 Bl G A ARM o rad AR R F T E R AR B
AR (£ 7 F R ALAR )P > DDPY GlAX R S F T FAL BRI AR (AT
FTRE BARBE PF) 0 DDPC G AR I o gt 5 B 7n B A ik 0 IRRT R 2
FRLEANEVFEREFF NP LL S 0 a MAL X FE IR L
Rl R F o

% 418 2 = 4o e LT@«E%—%&;&;%%

Regression Summary for Dependent Variable: LT (Fi< vk 571
R=.90616719 R2 .82113897 Adjusted R2 .80050116
F(3,26)=39.788 p<.00000 Std.Error of estimate: 5.4752
Beta Std.Err. B Std.Err. t(26) p-level
N=30 of Beta of B
Intercept 84.01567/0.999635/84.04637|0.000000
Prinl -0.813193/0.082941 -9.96840 1.016724 -9.80443/0.000000
Prin2 0.384648|0.082941 4.71514/1.016724 4.63758/0.000087
Prin3 -0.109096 0.082941 -1.33734 1.016724 -1.31534 0.199877
a6 Liow g R (LT jife s % > Bl4o& 4.18 #77% > Prinl £ Prin2

FRIMBF > Prind3 RIERA B F g S o (N A LT & Prinl " # 1R LR H Fn

e, 2 Pin2 TFRSERFHE, § EFREN G > 255
¥, =84.01567 —9.9684x,+4.71514x, —1.33734x, » LT £ Prinl 3 £ ApR 1+ » @ &
Prin2 3 EApM 1> e PRl giny TR R PR A8 (R 7 PR
O LT 42 § TFRE ERPHE AF PG 7 FRE BARKLM)
LT A% o L R 5 7oA POER > FRENMENZE FREZXNELHERE
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AL AL RIS NP RNER IFREFEEFRF ELA R
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p(duration =3)=0.0333
[ p(duration =4)=0.0333
p(duration =5)=0.0500
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p(duration = 7)=0.0500
< p(duration =8) = 0.5000
p(duration =9)=0.1167
p(duration =10) = 0.0667
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Project Duration Distribution Chart -- SimulationMP3 Project1
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Project Duration Distribution Chart -- SimulationMP3 Project2
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Project Duration Distribution Chart -- SimulationMP3 Project3
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Project Duration Distribution Chart -- SimulationMP3 Project2
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Project Duration Distribution Chart -- SimulationMP3 Project3
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Project Duration Distribution Chart -- SimulationMP3 Project1
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Project Duration Distribution Chart -- SimulationMP3 Project2
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Project Duration Distribution Chart -- SimulationMP3 Project3
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Project Duration Distribution Chart -- SimulationMP3 Project1
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Project Duration Distribution Chart -- SimulatienMP3 Project2
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Project Duration Distribution Chart — SimulationMP3 Project3
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