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Contract Specification and Estimation 221-482 ~"Ir~ .
mf'lm1;1m~n~ 1 U2553

1. 1::'4f1fJ'Y/lJ1tJ~l~tJ1;j'tl-3ti1Jfff\Jty1timY!1-3lJ1 5 th::lfl'VI

1) .

2) .

3) .

4) .

5) .

2. 1::'411J1l1J1Jfftyf\J1~ff1tity'ttN1'UtimY!1-31J1 51J1::1fl'VI

1) .

2) .

3) .

4) .

5) '" .
oJ

3. tln1J1tJfl11lJ'Y/lJ1tJ'\.Itl-3tl1fitl11Ju

1) Letter of Intent. .

2) Liquidated damages .

3) Joint Venture .

4) Consortium .

5) Arbitration '" .

.
QI .. I 4 ~.::I~ 4' J/ r 1 J/ ,. 'I J/ .c::I 4 , .. I

4. 1::'491111u 1mn::'VIlJ tl'VI1i'YHt91m1fl191'UlJ'Ufl1f1tltY1 1-3mms~ -3 ~ fl tJ ~ 'Il''V1tj1:lfJ1m tl'\.lltJu1::tY1'V1

lntJlJ (Artificial Neural Network)
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mf'ln1T~m~1~ 1 tI 2553

5. ~1'I.J1W'jlm~',.Jl'J'l.Jfhfh:r~~1~ff:a'f1'\.,Il~t11~1~ Monte Carlo Simulation.,. ~d"" ,," .el"Q/
t~t1 Random Number 1J'j'j'YI~'Y1 1 ('I1'I.J1 17) 'jlm~'l.Jl'J'l.Jmflt:lff'jl~ff::'Vil'I.JlIml'YIlfl1J 1J1'Y1

'j lt1fll'j 'j 1mils ::1I1W

'j/

~'I.J'YI'I.J•
'j/

~'I.J'YI'I.J•
'j/

~1t1 Monte Carlo

Simulation

1. ~1'I.JJ1'I.J'jlfl 800,000 900,000 1,000,000 0.25 0.50 0.25

2. ~1'I.J~t:l~t:lff::'Vi1'I.J~1J711

U,,::nlU'Vi~ti'I.J~'I.J

140,000 150,000 160,000 0.15 0.70 0.15

3. ~l'I.J~t:l~t:lff::'Vil'I.J~1Jfl"l~ 150,000 160,000 170,000 0.25 0.50 0.25

800,000 900,000 1,000,000 0.25 0.50 0.25

4
5.~1'I.Jt:lWl 140,000 150,000 160,000 0.15 0.70 0.15

70,000 80,000 90,000 0.15 0.70 0.15

............................................................................................................................

.............................................................................................................................

.............................................................................................................................

............................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................
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mf'ln11~m~n~ 1n2553

8. ,..1'lmfJ1Jl'YifJ1Jfft1l\Y1U'U1J~lfJ'j::aiifJ1Jtht!m..mJn t11J ff\Y\Yl FIDIC

1ii'l .

QI ,,-=S 0 Q,.I

tY\y\ylU'U1J'Y11fJ'j ~l1JfJ1JtYl'U n'U lfJn

fft1l\yl~l~1liihilM'U~mnJ71J'j lfll~ tnl'lJ ':w

liifl.:j'illntYfIl.....:jl'U~nJ~fJ'Uul1Cl~ 111

ff\Y\Yl FIDIC

~flff\Yt1l1~ 4.2 Performance Security fhM'U~h1'

"." fj} 4. QI ... I QI QI GI" I 9IGI "
~11'ill~~fl~f1'UMCln11'j~n'UtY\Y\Yl !MUn~'j1J'ill~

fIlfJ1'U 21 1'U ,r1JU9i1~71Jth'UlmntYn71JH)~m'j

l1~U9i~l11ff\Y\Yl

"QI d "." "'\.IfltY\y\y1'Y1 14.8 Delayed Payment ~11'ilN'iI~~fl~

"~lfJ~flmiifJ1,rurlN71J~N1'UmW~lm~'U~1~cili'1..

9. 'il1n~fllqlCl1m~m'jtY~1~f1'U'U1Mli t11J1m.:jnl'j9ffl11f1'U'Ulrll 'Vh'UlftflnCl~lJ'U 1'U1m.:jnl'j1~

""1'J1 '="1 '" 'JI , '="1tY111191 MfI'U'Um~ 10 11 (~flm'l.W 'jflfJCl~ 10 91fl11)

lftfln1m~nl'j .

l 'jl~ .

1f1Hnl'j
..

I
d 'JI

\!'jtu~f1'U'U1myf11111fJ11f1'U'U l~'UCl~lJ'U \!'jtu~ f1'U'UlCl WI 'UflfJ'l
"f 'JI

9ifl1/ ~fl 51/l'Ufl~\Ol'U

f1'U'U1Mli
I

22 n11. 10,000,000 8,000 91fl n11. 2,250,000
I I

nuuim 26 n11. 3,000,000 10,000 \Olfl n11. 2,500,000
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Tune Value ofMoney FaetofS--O.iscrete Compo_ng

'1,r~ ..

Stogte Sums Uniform Series G'adient Series

To Find F to F"md P to Find F To Find A ToFind P to F'md A ToFind P To rind A
Given P Given F Given A Given F OivenA Given P GivenG Gi:vetG

n (FjP; i%. II) <PlF, i%, n) (PIA, i%,n) (AIF. i%, n) (PIA. i%, n) (Alp, i%, n) (PIG, i%. n) (AIG, iii••)

1 1.1000 0.9091 1.0000 t.<Xm 0.9091 1.1000 0.0000 ()~

2 11100 0.8264 2;1000 0,4·162 1.7355 OS762 0.8264 eM.
3 l.3310 0.1513 13100 0,3021 2.4869 0.4021 • 2.3291 0:9366
4 1.4641 0.6830 4.6410 0.2155 3.1699 0.3155 4.3,181 1..>812
5 1.6105 0.6209 6.1051 0.1618 3.7908 0;2638 6.8618 U~l

6 1.7716 0.5645 7.7156 0.1296 4.3553 O.U96 9.6842 2.U
7 1.9487 061~2 9.4872 0.1054 4.8684 O.2l)54 12.1631 2.6216
8 2.1436 0.4665 11.4359 0.0874 5.3$49 0.1814 16.1>287 3;0043
9 2JS79 e14Ml 13.5795 0.0136 5.7590 0:1736 19.4215 3.3'142

10 uta? 0.3855 15.9374 0.0627 6.1446 0.1621 22.8913 17255 \.. .. ....,.41"... ~ -_._- .- .... - . - ..

..
oJ/_I t I " .Q. .c:I .:S

10. fI1'\.J1W Earned Value ~lfl"fl\!'lfl1':ilJ':i~lllW':ilf11f11mH"':il.:1ff~'V'll'\.JfI'lfl.:ltJ1tJm'.:Ill':iltJ'l~mtJfI

..
ifl':i.:lfl1':i~.:Iij

d i Y i jI QJ I .d tI Q I ~ do

.:Il'\.Jflfl'\.JflHl f1Hff':il.:1 ')f fl91':ilff1'\.J CIUll'\.J91 :'Vl':iltJ:'H'\.J rmnu 1:1:3 "fl.:lflfl'\.Jfl':i91 1 nu.u.

':ilf111ff~ (VHti~11f111~tluilutJltJUthirn~lulffnl!nlJm1fjltii'll'6http://www.indexpr.moc.go.thlPRICE]RESENT)

2. 'Vl':iltJ~ffll

d ..

3. CIUll'\.J91

I d

f11UH.:Il'\.J t'Vlfl fl'\.J m 91

FACTOR F (tJfl91)
..

.. .... Y
- f1flflt'UtJt.:l'\.JfJ..
- ~mflt'U tJi~'\.J ~h fl

Q' "I- t.:l'\.J'l1.:1'H'\.Jl~ltJ

- i~'\.JtJ':i~ti'\.J~'l.:ll'\.Jl1fl

454 'U1'Vl~fl 1 nu.u

365 'U1'Vl~fl 1 nu.u

2721 'U1'Vl~fl 1 ~'\.J (C)ftll'\.J~ 1 nu.u 'Hl1fl 1,400 fii'lfli'll)

280 'U1'Vl~fl 1 nu.u

10%

10%

0%

0%

7%
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LtJtI=mW71'" ",rifl"ii"
Ilnt1U " ••. a~",,,,,,m.r'l"9.00 ~"1' laJi3",uti,

~tull~ "mu'lf"'-ta.1 rmlWrtin'lT ~~\"tJ

fta'lUitrleftfN 1It:,"\Uln..tnll"~.,.~;I6 ~N 2542

"''l1Jft ",.nt's ~LtltI InflU1",nt 4'~ "muIfft11.e1

lWU~ - Ur.:mM'l""~ 25 '11n"~ 2542

wNfl 1/4

rtKutJ nlmf tlbnaa ,.U111 Ihofll,! Ih~fmu f1S1~U.tU'JU

1
'"Ufl

U""

1'.1 -nu~Le'''l1~

1.1.1 Lft11f~"'ulaJ 12.00 ~ 12.678.68 3500 194.144.16

1.1.2~l~P1&JJeK1.lntrN 12.00 ~ 9.329.57 3500 153.954.84

1.1.3 ~tlnLft"l'~'~~ ",. 70% 126.00 'lUI. 664.00 83,664.00

1.1.4 PhU1-N1\Jl'ltIft~tlnLft11f).l;;" 100% 180.00 'lUI. 134.00 24.120.00

1.1.5~tJ1.l)Le"1~ 24.00 ~ 100.00 2.400.00

1.2 ~YM1~~

1.2.1 -MUYNwJ«tJlu 1lU
1.2.2~'lU3'NwJKtJncrN 3'lU
1.2.3~MurmmUft:nftm«u ft\J.a.!.

f1SWl"I'"nn 458,283.00

2 "1"f1.d.t=,"\Ufu1a.!~.~,~~K"au

2.1 ~'1\IPItlWl""~ 23.20 ft\J.U.

2.2 ~\ft1nueu

2.2.1 RB9 630.24 nn. 13.02 1.70 9,277.13

2.2.2 OB12 942.08 nn. 13.32 1.70 14,150.04

2.2.3 0816 409.16 nn. 12.92 1.70 5.981.92

2.2.4 DB25 1.666.20 nn. 12.92 1.70 24.359.84

2.2.5 tnllletl- 72.96 00. 22.00 1,605.12

2.3 ~u'b'lLtItI 194.32 JIIT.a.!. 45.00 8,744.40

2.3.1 WlWU~"50% 97.16 JIIT.a.!. 360.00 34,977.60

2.3.2 W",h -VifIllWlJ 29.14 mJ."'. 360.00 10,490.40

2.3.3 W~'lilU ella. 3'*3.00 "'. 14.00 Mu 150.00 2.100.00

" .
, tJ1.b::1I1Q111fllfhrif)tI'!"'U'r::"lUflftf)~D1tJfln~ H1Tlii 1



'tJtln:IJ'Nn",fli,ri'iltl"~

.m1U "••. a1~n~11l.r,~9.00 LIJ"" 'aJi1"'~L~'

IhrrN1Ut!m"l~"

~

hI' 'dhrfl

~wuwiI .

ftr.:UIItlfhfllll1 hnlT!l1n1rrn m:YInuM111\"1l

.B"'1UItI~81ln' ,,~~ 6 O-M.Jr.:~ruu 2S42

Wllt1tl ""U1'111t1'W ~II ftt=UflltdBflllfJ1

ur.:wunrn~ 25 111""11 2542

~. 2/4

ruruit "amf ilbnN '''hi .nor,,, lh~foW1U f1l1fll'W1Ulu7Ju

2.3.5 "~lJlflnlWll 38.86 nn. 22.00 854.92

2.3.6,i,~w 12.95 I'm 15.00 194.25

2.4 -nuiu,
2.4.1 NeopreneBearing Pad200-10000-10 JAJ. 2.00 uUu 4,000.00 8,000.00

2.4.2 Y1tlr.J'N dla.50~50-4.5 mi. 20.00 yffl1J 10.00 200.00

f1JHnUII.~.iulll~t1="1~~nUaU

3 ~U"t1JJ.hmu.run.1"

3.1 ~\I'I1.tlllNfth3 8.14 M1.U.

3.2 ~1U~\U~n.

3.2.1 RB9 217.10 nn. 13.02 1.70 3.195.71

3.2.2 OB12 77.43 on. 13.32 1.70 1.163.00

3.2.3 OB16 49.11 00. 12.92 1.70 717.99

3.2.4 OB25 708.40 00. 12.92 1.70 10,356.81

3.2.5 MlifIll~n 21.04 00. 22.00 462.88

3.3 -nu~1WtI 48.00 IIUI. 45.00 2.160.00

3.3.1 'blLLtltl ~II 50% 24.00 M.U. 360.00 8,640.00

3.3.2~"lM -WIlIiW 7.20 MJ.Yf. 360.00 2.592.00

3.3.3 'lM1iNdla. 3""3.00 JJ. ~

3.3.4 blPl1iN dla.6"6.00 J-J. 14.00 ~ 150.00 2.100.00

3.3.5 8'I:\lllflnlWll 9.60 on. 22.00 211.20

3.3.6~LL\JtI 3.20 I'm 15.00 48.00

3.4 ~~U1

3.4.1 NeopreneBearing Pad200-10000-10 SAJ. 4.00 uUu 4.000.00 16.000.00

3.4.2 M!l14dla.50-250-4.5 JJJJ. 40.00 YIfI1J 10.00 400.00

t1lM'luMaltlt=wlul'UntrM

, il .. , .: J/ ...
U ':1l1Wnfllfl1flOfl' l~fl':"lu"ao~rntJna~HU1" 2
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t\JtI=a4'lNn"'l,hrif}.n~

tm'lU flItlt. ih4l"'4l1'n11~ 9.00 LlIfl1' laJilM'lUm
thilfN'lUWr1!n~ "nu,,,fCh'ltllM rmJallnim: n7:'rlmmn"l"v

tUI~tl"fN tt'n1'W1H"lMsnf" '"ti;1e ~=ncu 2542

IIf"nJft '"'n'llI tll11tl ....,,11'3'"_'3'01 ~" "twllfJ(f1l'ltlIl1

LL1Jl.I~ - tJ=nM1rnuf~ 25 '1""11 2542

LUMI 3/4

thKu;t 1'11101'1 \lbnN ..11'311 .n1'j'1 fh~'1,,-nu nluh,t1ulv'!u

4 -nui4'utz:",uuit1'1'3t=mu

4.1 ~1UMurilPi'trlNfthl 92.44 ft1.I.JJ.

4.2 -nuL""n.
4.2.1 R86 80.51 00. 14.07 1.70 1,269.64

4.2.2 RB9 770.46 nn. 13.02 1.70 11,341.17

4.2.3 0812 1.541.42 on. 13.32 1.70 23,1~.13

4.2.4 0816 375.67 00. 12.92 1.70 5,492.30

4.2.5 0B25 5.817.74 00. 12.92 1.70 85.055.36

4.2.6 m,,~m~n 171.72 nn. 22.00 3.m.M

4.3 -nu~u.1J1.J 274.79 P1UJ. 45.00 12,365.55

4.3.1 ~w..nJ~"50% 137.40 P1UJ. 360.00 49.464.00

4.3.2 'b1lrl'h -~IWU 41.22 ft1J.~. 360.00 14.839.20

4.3.3~~ dla. 6"6.00 aJ. 143.00 IN 150.00 21,450.00

4.3.4 qPl1IDu.uu 54.96 on. 22.00 1,209.12

4.3.5 ~u.1J1.J 18.31 ~P1T 15.00 274.85

4.4 ~'

4.4.1 ~1VMasllc JointSealer 11.00 M7 8.00 88.00

4.4.2 ~1VCeIotex with Tar 4.51 w.N 100.00 451.00

nN.fluhtz:ft1ul&la:'l11tz:ft1U

1 _I ., ~ .: 1/'"
tJu1::1I1W11mfllntlfl'11.:jtr::1'l1UflatHulUflCI.:j 1fUlt1 3



'LtJt.I~anN'M It, ';,rilltn.s

.~"'U "••. a~41'M41m*i,.s9.00 LJJII~ lliiJ",.sL';'
.~tlJ!I1~1Il

"rrMfrlellm
Wn.Jn "'nt'll
uwLMrif -

7I2::W.",f 1lflllll1

_:l'lf1'1U1.lI..tnfJnf.. ,,~;t 6

tnLllfl ""U1".')I

rmIt!J~11mf flf:'I7'NW'l"\Y1lJ

~fU2542

4Mr" 7Imutflllft'lllfJ1

t1r.:mM1rn~M 25 '1""101 2542

LUMl 4/4

rllfuif n!lm7 ilbnN ,,1118 ,hefil,! WlU',,"U nJuh....uiu1u
5 ....U.U,

5.f -rni11!i4!1"::Yf11J 2.00 ~"llJ 1.000.00 2,000.00

5.2 .flU Concrete Slope Protectlon "UI.

5.3 ~'M'I1arnft::Yl11J L.S. 500.00 500.00

5.4 ~'l~fN L)./II1

5.5 ~nflUft:l'f11J~~

5.6 ~1U Guard Rail 16.00 u.lJl1 1,000.00 16,000.00

. nll....u.u' 18,500.00

nIJPhnulfu,!unu.:l'If1u "til.
6 ~1'UtlWL~ft'l"~"'WlU

6.1 1J,,6,,~~~ 218.38 "f.ll. 4.16 908.02

6.2 ~~ 67.48 .,tJ.~. 93.00 6,275.64

6.3 13n~ 37.60 fi1J.~ 207.00 7,783.20

nJlIh41w1'u'!lWIUDUUL....,".:l'If1u 14,966.86

, _I " J! .: 1/ ..
1JlJ1=1Jltl1'1f11ftlnOft'nUr=1'tlUfla6~tJl(Jnl'l-111Ul"4

9



A=\l1U~1U1'1n B= \l1UGim./aBt::Yi1U&llJ'lI LL~::n.:.~"L,L4~'~'~U~U C=\l1~G1 illiaBt::Yi1U&llJn~1\1 D=\l1ul4'UBt::Yi1U1'11Bt::Yi1U
E=\l1U~U'I F \l1UClUULfl\l ~1G1Bt::Yi1U l~i!iqi;i'1>/il = 1'il U~::F11111t'i11"'U1'!J il\l\l1UGl111LLr.lU

1'1Un11' 1ilU~:: \l1J1.l'S::1I1 cu. BCWS BCWP ACWP CV SV CPI SPI

LLa1LBth (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1 )

A 60 300,000
B 40 100,000
C 60 50,000
D 0
E 0
F 0

'S"lll

1'1Un11' 1ilU~:: eu1.11'::1I1cu. BCWS BCWP ACWP CV SV CPI SPI
LLa1LBth (lJ1V1) (lJ1V1) (lJ1V1 ) (1J1V1) (lJ1V1) (lJ1V1)

A 80 400,000
B 60 120,000
C 80 60,000
D 0
E 0
F 0

'S"lll

1'1Un11' 1ilU~:: \llJ1.I1'::1I1cu. BCWS BCWP ACWP CV SV CPI SPI
LLa1LBth (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1) (lJ1V1 )

A 100 400,000
B 80 150,000
C 100 60,000
D 40 200,000
E 0
F 0

'S"lll

lO



'flElm'S ~aEliil:: \1UtI'S::UlfU BCWS BCWP ACWP CV SV CPI SPI
U~lLiI~':l (1J1'V1) (Ul'V1) (1J1'V1 ) (1J1'V1) (1J1'V1 ) (Ul'V1)

A 100 400,000
B 80 150,000
C 100 60,000
0 40 250,000
E 0 a
F 40 10,000

flU

Earned Value Measure

I

0 0ln

lG

It!

In

In

In .... BCWS
In ... BCWP ~

10
ACWP1f

....
"

o

100,00

90,00

80,00

~ 70,00

e 60,00
U
QJ 50,00

fi 40,00

==-8= 30,00

= 20,00
U 10,00

o 2 3 4 5 6 7 8 9 10

Time



Project Performance Indices

Project Prog..... lncIIce.

SPI
~N~_~u______~"~'~'_"="",~nn_, ....·'mm.·~'._'~m~m"""'_~•.~__,~••,_~".<.~....,.... « .. ,4'-

''''''O''N",,,,,,,,,,,,,,,,,~,___ ,>-_.".",-,

__~~="'__"_n__~_

""""m·.'~"'''~~·''''''''''W''
...,.,.,.,"""",,~",, . "." ............ I-

- .,~_.._._"'=".",.,"'".,,'" ...._-_._--- -",,~

-- --------_.-.-
CPI

->

.7$ ... o.e5 0.90 0.95 1 1 10 1.05 1. 10 1.15 1. 20 1

=_.._~-~.._- ....~...,.•.~,.._•..~..._....- .... ""-"

_.
,·,.·····.~'v" ..,,""~~

_.",- --- --

1115'11"'V! 211IGllt-f'V! -=3---------------------------
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1'1,111.1 F Fmms 811.110 flU,.,11.1 Ll.JrJ

«lU1.J1l1 • FactorFtAllU flU

% % % % 7.00% (1.1f1~ (NU1fl)

< 5 9 16.2864 0.5 6.3 9.7 1.3278 1.0700 1.3797 1.4349

10 9 15.2334 0.5 4.6 8.3 1.2863 1.0700 1.3461 1.3999

20 12 10.5790 0.5 4.5 8.3 1.2380 1.0700 1.2950 1.3468

30 12 7.4760 0.5 4.4 8.3 1.2058 1.0700 1.2610 1.3114

40 15 7.0881 0.5 4.3 7.8 1.1966 1.0700 1.2513 1.3013

50 15 5.9245 0.5 4.3 7.8 1.1846 1.0700 1.2385 1.2880

60 18 5.9245 0.5 4.3 7.8 1.1846 1.0700 1.2385 1.2880

70 21 5.9245 0.5 4.3 7.3 1.1794 1.0700 1.2330 1.2823

80 21 5.3427 0.5 4.2 7.3 1.1733 1.0700 1.2266 1.2757

90 21 4.8902 0.5 4.2 7.3 1.1686 1.0700 1.2217 1.2705

100 21 4.5282 0.5 4.2 7.3 1.1649 1.0700 1.2177 1.2264

110 24 4.6551 0.5 4.2 6.8 1.1610 1.0700 1.2136 1.2622

120 24 4.3730 0.5 4.2 6.8 1.158i 1.0700 1.2105 1.2589

130 24 4.1344 0.5 4.2 6.8 1.1556 1.0700 1.2079 1.2562

140 24 3.9298 0.5 4.2 6.8 1.1535 1.0700 1.2057 1.2539

150 24 3.7525 0.5 4.2 6.8 1.1517 1.0700 1.2037 1.2519

160 24 3.5973 0.5 4.2 6.8 1.1500 1.0700 1.2020 1.2501

170 24 3.4604 0.5 4.2 6.8 1.1486 1.0700 1.2005 1.2485

180 24 3.3387 0.5 4.1 6.8 1.1474 1.0700 1.1992 1.2171

190 24 3.2299 0.5 4.1 6.3 1.1410 1.0700 1.1925 1.2402

200 24 3.1319 0.5 4.1 6.3 1.1400 1.0700 1.1914 1.2391

210 24 3.0432 0.5 4.1 6.3 1.1391 1.0700 1.1904 1.2381

220 24 2.9626 0.5 4.1 6.3 1.1383 1.0700 1.1896 1.2371
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230 24 2.8890 0.5 4.1 6.3 1.1375 1.0700 1.1888 1.2363

240 24 2.8216 0.5 4.1 6.3 1.1368 1.0700 1.1880 1.2355

250 24 2.7595 0.5 4.1 6.3 1.1362 1.0700 1.1873 1.2348

260 24 2.7022 0.5 4.1 6.3 1.1356 1.0700 1.1867 1.2342

270 24 2.6492 0.5 4.1 6.3 1.1350 1.0700 1.1861 1.2336

280 24 2.5999 0.5 4.1 6.3 1.1345 1.0700 1.1856 1.2330

290 24 2.5541 0.5 4.1 6.3 1.1340 1.0700 1.1851 1.2325

300 24 2.5113 0.5 4.1 6.3 1.1336 1.0700 1.1846 1.2320

350 24 2.3340 0.5 4.1 6.3 1.1317 1.0700 1.1827 1.2300

400 24 2.2010 0.5 4.1 6.3 1.1304 1.0700 1.1812 1.2285

450 24 2.0975 0.5 4.1 6.3 1.1293 1.0700 1.1801 1.2273

500 24 2.0148 0.5 4.1 6.3 1.1284 1.0700 1.1792 1.2263

>500 24 2.0148 0.5 4.1 6.3 1.1284 1.0700 1.1792 1.2263
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f111 FactorFIA8U

% % % % 7.00% (lIfl~

<5 6 5.8517 0.5 5.8 9.7 1.2182 1.0700 12643

10 9 4.6807 0.5 5.7 9.2 1.2006 1.0700 1.2459

15 12 4.2904 0.5 5.7 8.7 1.1913 1.0700 1.236

20 12 3.5098 0.5 5.6 8.2 1.1779 1.0700 1.2219

25 15 3.5098 0.5 5.6 8.2 1.1779 1.0700 1.2219

30 '18 3.5098 0.5 5.6 8.2 1.1779 1.0700 1.2219

35 21 3.5098 0.5 5.6 8.2 1.1779 1.0700 1.2219

40 21 3.2171 0.5 5.6 8.2 1.1748 1.0700 1.2186

45 21 2.9894 0.5 5.6 8.2 1.1724 1.0700 1.2161

50 21 2.8072 0.5 5.5 7.7 1.1652 1.0700 1.2086

55 21 2.6582 0.5 5.5 7.7 1.1637 1.0700 1.2069

60 21 2.5340 0.5 5.5 7.7 1.1624 1.0700 1.2056

65 21 2.4289 0.5 5.5 7.7 1.1613 1.0700 1.2044

70 21 2.3389 0.5 5.5 7.7 1.1603 1.0700 1.2034

75 21 2.2608 0.5 5.5 7.7 1.1595 1.0700 12025

80 21 2.1925 0.5 5.5 7.7 1.1588 1.0700 1.2018

85 21 2.1322 0.5 5.5 7.7 1.1581 1.0700 12011

90 21 2.0787 0.5 5.5 7.7 1.1576 1.0700 1.2005

95 21 2.0307 0.5 5.5 7.7 1.1571 1.0700 12000

100 21 1.9876 0.5 5.5 7.7 1.1566 1.0700 1.1995

105 21 1.9486 0.5 5.5 7.7 1.1562 1.0700 1.1991

110 21 1.9131 0.5 5.5 7.7 1.1558 1.0700 1.1987
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115 21 1.8807 0.5 5.5 7.7 1.1555 1.0700 1.1983

120 21 1.8510 0.5 5.5 7.7 1.1552 1.0700 1.1980

125 21 1.8237 0.5 5.5 7.7 1.1549 1.0700 1.1977

130 21 1.7984 0.5 5.5 7.7 1.1546 1.0700 1.1974

135 21 1.7751 0.5 5.5 7.7 1.1544 1.0700 1.1972

140 21 1.7534 0.5 5.5 7.7 1.1542 1.0700 1.1969

145 21 1.7332 0.5 5.5 7.7 1.1539 1.0700 1.1967

150 21 1.7144 0.5 5.5 7.7 1.1538 1.0700 1.1965

155 21 1.6968 0.5 5.5 7.7 1.1536 1.0700 1.1963

160 21 1.6802 0.5 5.5 7.7 1.1534 1.0700 1.1961

165 21 1.6647 0.5 5.5 7.7 1.1532 1.0700 1.1959

170 21 1.6051 0.5 5.5 7.7 1.1531 1.0700 1.1958

175 21 1.6363 0.5 5.5 7.7 1.1529 1.0700 1.1956

180 21 1.6233 0.5 5.5 7.7 1.1528 1.0700 1.1955

185 21 1.6110 0.5 5.5 7.7 1.1527 1.0700 1.1953

190 21 1.5993 0.5 5.5 7.7 1.1525 1.0700 1.1952

195 21 "1.5883 0.5 5.5 7.7 1.1524 1.0700 1.1951

200 21 1.5778 0.5 5.5 7.7 1.1523 1.0700 1.1950
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Random Number Table

13962 70992 65172 28053 02190 83634 66012 70305 66761 88344
43905 46941 72300 11641 43548 30455 07686 31840 03261 89139
00504 48658 38051 59408 16508 82979 92002 63606 41078 86326
61274 57238 47267 35303 29066 02140 60867 39847 50968 96719
43753 21159 16239 50595 62509 61207 86816 29902 23395 72640

83503 51662 21636 68192 84294 38754 84755 34053 94582 29215
36807 71420 35804 44862 23577 79551 42003 58684 09271 68396
19110 55680 18792 41487 16614 83053 00812 16749 45347 88199
82615 86984 93290 87971 60022 35415 20852 02909 99476 45568
05621 26584 36493 63013 68181 57702 49510 75304 38724 15712

06936 37293 55875 71213 83025 46063 74665 12178 10741 58362
84981 60458 16194 92403 80951 80068 47076 23310 74899 87929
66354 88441 96191 04794 14714 64749 43097 83976 83281 72038
49602 94109 36460 62353 00721 66980 82554 90270 12312 56299
78430 72391 96973 70437 97803 78683 04670 70667 58912 21883

33331 51803 15934 75807 46561 80188 78984 29317 27971 16440
62843 84445 56652 91797 45284 25842 96246 73504 21631 81223
19528 15445 77764 33446 41204 70067 33354 70680 66664 75486
16737 01887 50934 43306 75190 86997 56561 79018 34273 25196
99389 06685 45945 62000 76228 60645 87750 46329 46544 95665

36160 38196 77705 28891 12106 56281 86222 66116 39626 06080
05505 45420 44016 79662 92069 27628 50002 32540 19848 27319
85962 19758 92795 00458 71289 05884 37963 23322 73243 98185
28763 04900 54460 22083 89279 43492 00066 40857 86568 49336
42222 40446 82240 79159 44168 38213 46839 26598 29983 67645

43626 40039 51492 36488 70280 24218 14596 04744 89336 35630
97761 43444 95895 24102 07006 71923 04800 32062 41425 66862
49275 44270 52512 03951 21651 53867 73531 70073 45542 22831
15797 75134 39856 73527 78417 36208 59510 76913 22499 68467
04497 24853 43879 07613 26400 17180 18880 66083 02196 10638

95468 87411 30647 88711 01765 57688 60665 57636 36070 37285
01420 74218 71047 14401 74537 14820 45248 78007 65911 38583
74633 40171 97092 79137 30698 97915 36305 42613 87251 75608
46662 99688 59576 04887 02310 35508 69481 30300 94047 57096
10853 10393 03013 90372 89639 65800 88532 71789 59964 50681

68583 01032 67938 29733 71176 35699 10551 15091 52947 20134
75818 78982 24258 93051 02081 83890 66944 99856 87950 13952
16395 16837 00538 57133 89398 78205 72122 99655 25294 20941
53892 15105 40963 69267 85534 00533 27130 90420 72584 84576
66009 26869 91829 65078 89616 49016 14200 97469 88307 92282

45292 93427 92326 70206 15847 14302 60043 30530 57149 08642
34033 45008 41621 79437 98745 84455 66769 94729 17975 50963
13364 09937 00535 88122 47278 90758 23542 35273 67912 97670
03343 62593 93332 09921 25306 57483 98115 33460 55304 43572
46145 24476 62507 19530 41257 97919 02290 40357 38408 50031

37703 51658 17420 30593 39637 64220 45486 03698 80220 12139
12622 98083 17689 59677 56603 93316 79858 52548 67367 72416
56043 00251 70085 28067 78135 53000 18138 40564 77086 49557
43401 35924 28308 55140 07515 53854 23023 70268 80435 24269
18053 53460 32125 81357 26935 67234 78460 47833 20496 35645

From The Rand Corporation, A Million Random Digits with 100,000 Normal Deviates (New York: The Free Press, 1955), by
permission.
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