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Highway Expansion Investment Evaluation and Decision-Making

Student : Chia-Cheng Lin Advisor : Yu-Lin Huang

Department of Civil Engineering
National Chiao Tung University

Abstract

This research tries to present a highway decision model, which can evaluate the benefits
yielded by the expansion of a highway in the future and consider this benefits in the design
phase of a highway system to find out the optimal design alternative. In this model, the three
main uncertainties involved in the expansion of a highway are namely, traffic demand, land
price, and construction cost index. Forecasting the traffic demand accurately for the highway
life cycle is an important task for economic purposes. Over-estimation of the traffic demand
causes the waste of resource; under-estimation makes the highway service quality low and
yields social cost. Acquiring the required Jand is needed for every highway expansion
(widening) process. Land price and-land availability are key points while facing the expansion
of highway system. In expansion phase, the-construction cost is affected by the construction
cost index and the difficulty to road“works as well.-Real options are employed to solve the
question of optimal decision-making under ‘uncertainties. The solution algorithm is based on
the Monte Carlo simulation. Numerical results show that the proposed model and solution
algorithm are promising. Decision-making optimality is generally not well defined in
traditional policy-based approaches for highway planning. This research provides a
reasonable model and makes a radical step towards optimal decision-making in highway
planning.

Key words: Highway Expansion; Decision Model; Monte Carlo Simulation; Real Options.



Q

S S

W @RS g i}@,&f‘* EREBANH > GPRL 2 AFALBEA
&r7m ER-ESL - 3 JER 45 ,\g,\ '\)AL;;:JXAQ

),é?%&éﬁ%iﬁ%éﬁ PR THP R A &R ,fc-'i:év'ﬁﬁ% CEEAS S E - 2R R
SRk o HET AR Bl gy 0 54 ﬁ%ﬁwmﬁﬁoﬂﬁﬁyﬁpéﬁ
Benfm 4 e 28N E- T3 L RaR #

),égsffgrﬁ:&— AL B RN B s L0 2 BT ,;;q? N RN
EHlem o FRGEL A qpio e APy B F s BHMAFE 2 £ RR T BLELR R 3R ALA
‘ ?"“%ﬁ“/,é.é”’?»ﬁéi%iﬁ PR LEAIARBR T | Y ;g:'@_,uj‘ Bird 2 ¢ ¥

K

Fo BAIADEFERELT Z T TApEP R

HEREHE > FUEINL A LR D —BE S RS LR FA
Fp oo SVPLF R BT U fip I o B HA 2 e g o

BRBNAF AT ST ) WA RREAR T A FFL B o



SR I U 1
SR R 2O 2

¥-F FRET AT o g G RRRR B e 4
20 WAL F AT R DB st s 4

R TR 3 S = N 4

202 F AP T RZ TR T2 rseere sttt ros i eessssssssseessssssssnmssssseess s 4
PRI AR TR I L B B e 7

R R R O 9
221 F FEIAEZL TF oovroeoorooosse oo boosssses s 9
2.2.2 F BB AEZ BET oovooeoeeeeeseeossees s 10

B o R FTE 3 UE s 14
T L 12N 14
Bl B T 2 45 ettt 14
R A B = Rt T 14
313 X 5 BB EIL e 17
3.2 FHEHE T2 72 s 19
I T U 19
B.2.2 BE M Tttt ettt 20
R - T=i T = TR 21
331 FH F B oo 21
B2 H B B IBUE oottt 22



3.3.3 CROIBSKY A T2 72 rovroeovoveeeeeoeeeeeseseeseeeeoseeee s sseseseseee s esssssess s seesessseeensee 23
B L e ettt 25

I I 26
AL HEA P T B E R oo 26

F R | R s T k3 =SS 27
F T 2 OO 27

R s I L A 29
4.2.5 F FE ZEFIF EBEETIE oo eeeeeeeeee e ee oo ee e ees e eesee s eesee 29

A3 HEAIEHE oo 30
A.3.1 BT EHEE 2 38 F 3 et 30
8.3.2 SERHTZ] oottt ettt 31

BA FEA] FFRIT B 72 oottt 32
R 2T 32
By B N E = . 32

Y - Tz T e T 35
VST A REIE £r N  cs OTT 35
B.5.2 Bil B DA T A 5 o B oot ea e st et et e ee s e st n et 37

TR S . * <o T SO N 39

511 25 F SR AR Z B F oo 40
1.2 25 B A ettt et 40
NIl = 1 <L TR 41
D14 T & 2] o 41
B2 BT T8 JE oottt 43
B3 BT 5 3 ettt ettt er et n et 43
.31 R A BB 15 2 oottt 44
B5.3.2 H 2 B A B 3 oo 47
5.3.3 T3 R S0 R oottt 49
534 B 1 8 He B 35 oottt 50
B 25 B 2T ettt 51
DAL 212 BT B oottt 51
BA.2 T 15 5 B A T oottt 52
DD ] ettt ettt et en ettt et er et n et en e, 53



B. L 0 oot e ettt ettt e et e s 54
R w R 54
B2 2 R 55

Vi



I R LR LI L TS 6
2P IR L WL B et 7
B R B 0 T e e 11
B R e R 35
= I N - < RS 36
B B 3T 5 B T i e e re e re e r e reenra s 37
FEPF B F]F R e, 38
P LBPEATHRERI A EIARLT F o 42
Tﬁfﬂk “&1131711@:!{;“}' ............................................................................. 44

. %_/%?P l% ,U#Flﬁi}ﬁ'l{ F' ‘f' ......................................................................... 47

: r§1§4ﬁi'3'1(:§<’f" ................................................................................................. 50
FAEFT AL IR 51
7 R 320 411 RSP 52
DA B TPFEE LY Bttt b ettt te b beereereens 53

vii



H1-1:
B 31:
B 3-2:
B 3-3:
H 4-1:
42
B 4-3 :
44 :
B 51:

TG TR AR oot 2
WiENer i AZ © @=3,0=1.5 .. it 17
B 18 ST PE BB ettt ettt 22
FEALBAR PY B oo 25
7] £ BB coveeeee ettt ettt en sttt 30
o i -2 34
BRI B A Bl oot n et ettt 38
HaEH B FF S FEBM AR 39
AF R L AR I E S BOA LBl oottt 52

viii



?;"‘ =N

|
i

] M

1.1 56
B ORNEFTIRAERIEL ERNRE CHE A ORFEZ AP E 2
£ RBERERT LT ETE BAULRL G REMES S E 0 35 58 ARG

BRE G A BRI BAL g SR BT

A
F
T B r B R ACHIEED AR A AR 5 R AR R IV FE > A R

B OR FAFRNEF S AT R o T AR FRT AR W F R &
B e R A 47 o B 2R R i BRI A PR AT o AR AL D
BAr B NS s > FRlA A T AR EE A

1 2y Fiha@r > 2 EP@Eenpgse

2. AP FTRUPT BT HEA S AL 2 AR (AT BARB I HS S
é@w&%%@m&ﬁ%ﬁuﬁéﬂ’%%&ﬁP%ﬁo
i R A o

=

|t

) \
3. ﬁ}%~%§lﬁﬁ

B AT T R S B2 A fren Rt 48 (the tradeoffs of two cost items)
1 2B Eamilhz 2 2@ Bd il 2 B aifgh o

2.

14-

PRI R E 0 e F A (B ) KR FoonaE R Y
Flot s R FIY - B oA feid 2 B e

1.3 F5p eh

AFTARPh - BE G BEOE R SRKT IR N RAB R #

i

hBL eV A E A g T EREER L EREFEH

AL P A BN AR RN 24k
B ACBLIT 0 R B QBT R AR A ¢



2k )
Hm

|
it

1.4 #3322 5048
AL AR BAeR 1] A o R S R AT
1§ RrE e

*F“’Q&Jma<ﬁ/%i“%ﬁﬂgé*%iﬂii$iﬁﬁﬂ??%ﬂ

LR SR N R S S SRS R it
2. % g

R RATRRTAR F FEREARE FEORRTAREMU o 75 4
L vf]g-_ L%‘\ﬁ‘_‘m 5{,& 7 lliiffgz
3. ;& TF) 5 H
FRAEL Y 2 BAR AT AR QL RE 2R G SRk
FAA] o AR TR A L SEHEAR PPE A T B

' 2

drerro
4. - AlE g

A FRERBZIREGE L Bl S L0311 - BEE
i (B k P 0 G R Ao iRl FIAREANES R0 B A T8 A

5. F Eﬁ$ &) & 7

o RE - 5L LB R RIS AR NEFTRESY MR o AT Y AT
EHanER A 0 B AR T 1 A2 o

B
!
° RRAF S

|
v v

Ak A 2 R FE T B
| |

-? >

B 1-1 7% A2 m@



52 )
e

|
i

1.5 =3 %

AELWTEA S AT LR FRET

KPP AL 2T e AL P SR dng
- F é)gl%'}ﬂ)éﬁ

TR MBATARFT AR R FTERRARE FEORKTAREAM 2 oo 17
T AR S 2 g

i
»

N

ii&-ﬁﬁ;f\"f}“f"i‘f% * A E{I]ﬁ‘_?]—ﬁ-ifféi‘ LR —&r’]”’fﬁ{)‘ﬁ‘( ’E‘ i 7 }4

FREANZ T Z 0 R BAePERA R B ] 2 RS 2 .

-\1\

b AAT Y TR B DR R B L A T ] e i AR R e

fm i A TG AR 2 4P M R g o

#OFRE -5 L F R SRR AR NEFREAY -

B AT L Skt BB SRNAFT AT SRR S e S



AL __15_ . . 2
FIEF OYRTH
AFHATVETARTARL AL 4844 1???”‘:‘%’%%3@—7‘5@"@??53
BT /,?J% o # f5 A i #3447 Zhao and Tseng ¥ & & *02004# & 0 c0 i 2
,J:.Ipﬁf_‘m]u; w.m z&%f@;‘%»%;l‘;[ailj‘ 4 I}f@ﬂ?ml—k"& o T fs & G % L,—ﬁb}apmc)glq, ANt
ER Pl RS T
2.1 WBRFREFT AR
AEREFFT AR T AR L IR A A2 TR ZFH AL MBS LR ES T
%5'4(]‘}‘}‘@)}” o
2.1.1 FAHEFARL T&

L REY R R L F L AR FLLFART S8 F 4

£ 7
PURFIEFRF P2 A4 2 9 Xt ¥ty ag £
E

EEBET R LR AR ANBRWI S EA K- (AR ENEE ARG G
REFARFTARHEF DL R TEEPIEL DT L $0 £ X ROF B &5
MRy, @ bl tehf EXAER .

2.1.2 FALFAR2Z TR

PTG R T BT AR TR 2 AKIERS 2 AT 5 1999) 0 & FEw fc )
(Payback Years Method - PBY ) ~ 3 i&;* (Net Present Value Method - NPV )
3% f 5 7% (Internal Rate of Return» IRR ) ~ - 32 ¢ 34k f¥ 5 ;2 ( Average Accounting Return »
AAR) % jEqli 4 4pikiz (Profitability Index Method » PI) = 1+ & fae®f = 354 1)
* A EATIE (DCF i#2) » HAABRL [ Re B2 A4 pFaibh 5 & 2 % >
PFTRFLIFEFAF o

1. v < & ;# (Payback Years Method > PBY )
A B (PBY) L b $ 68 2RFPHLFEFDIH S 215 TP e

PRI R T A R R RRFT VAR AL ERENE
ENWABEr X RAFEHZER o v iR (T) VSN L4078

ZCF ~CF,=0> CFt 27 $t YREnE T 27w @ F -

t=1

2. 2. E ;2 (NetPresent Value Method » NPV )



24

¥ F ¥ w R

EREE (NPV) £8%F RAMENFTEAAIIR RASIRETEL PRy
Plaple A T AR AV REDGERENER fm}sag\» XA ehd o s (F L 2|EE &
FFPEVEML G FLEE (NPV>0) PIBRS S EHFTE 0 F 20 Al
FECEREAREDPRENELITRELTRI DAL A AL flpE LA D
ARTPEHL AR BT RT P AR LR P ARG 5L 8 AR EEG
S %A fL% 47 & 55 £ % (Discount Cash Flow Model » DCF model ) « % 3 & ;% (NPV)
MEE N AT AT

NPV = Ch + CF, o, +i—CF )
A+k)  @+k)? A+k)" 0

o

CFn % %n Hm&RE kS £ F &> A5 o

3. #R3E Y 52 (Internal Rate of Return » IRR)

pARFER SR (IRR) A3 5 - BRREERFTHEALZREGEITRER]
S A g X ASPTIRF o IRR et Hoigviar Rk F Rt i A P amA L O IRR
gL HEfIE (YTM) 4p il TEBFET Ly H TP Em > THas - P7E
Eendp i o fe- A AE RA TFRFTIFEZIRR 272 F 42~ (k) B
AT RGBS RS AT G R AT RT3 E 0 F 20 IRR
<k (Fa&=+4) > PIBRIEGLETIE - PRS2 (IRR) WHEF N L7407 ¢

__CR + CF, + +—CF” -CF,=0 >
@+IRR)! @+IRR)? @+IRR)" °

NPVA 2R & B4R ERfrCFn * & %n PR EE

(\L

4, T =€ H4rp 52 (Average Accounting Return - AAR)

T g R SR (AAR) HiRf PALSTE » - &7 d Tmg it flRg T
gt A B ok BT g 'fif‘l“ﬁf W otk G s B - g AR o @
et AR ART AR &40

Tiag P 2 (AAR) =T33 E e/ ii’-::-;iabtﬁgpf

Fd s T ey () Adpr KT R T EE - BT LI g3 e
BEAL (2 A7) 5 TRERFH (A2) L Tor s s - Yl L ik

]%]gl 7J,Fl/q,\f:}’)\;1\ﬁ}aﬁc’° ,ﬁ}aifklﬂmﬁ?ﬁlijﬁf’

5. {14 4 4p %= (Profitability Index Method - PI)



24

o é)ﬁk‘}"ﬂéﬁ

Bl 4 dpthid (P RS0 Fd b A R A 2 SR EGZITRIGE  F 1 I
AP R R AR DAt Ko 0 T AL & ks F ot & (Benefit-cost Ratio ) o Pl ehE £ ¢
NPV 4p i » FIZ &R EITRAE A NPT XA L 7 2 NPV kPl & ¢
AL F 2 FREGENRLE I DAET A A RINPV<O B PPl » €301
SELPL A RIS o PIS1 BT E R 20 R o ka4 iR
(P1) m #8538 & 57 4o

t
Plzg(uk)t
CF,
Chn & %n PR ENE K FEAFTEF A5
EIN

FeEMP T AR BRI B KR B g Fae™ £2-1-2-2

#2-1 B RimR 22 AR08 B ga K4

R e N R el (313 4 gk
R N o E N
oD T o f Bee ¢ o o B~ m R E
& g AT AL Bw it B A
2 xS ' 2 = kJ Y~ ==
(PBY) & 4 TG 4 | gtk g

Shhamm g s

ORRE NPV >0 RIRE I E ~ A AN F PR AL E 2

E AR R R N
5 5213 g e
F\%"Kﬁ;ﬁjmjf‘/é IRR>k {ﬁ%“r’;”ipﬁg&f%' ],E_; —ﬁj—i‘ﬂ rff;;ji
— P, ERA A
TGRS FRBEE TN R AREA
. (AAR) ARR>*%")‘%TE “-‘;LL»B",TE:' sy :;S’E'_,_ _}.b ﬁ #\’V}ﬁ% f"ifé}Fﬁ‘

H
=
El
(\x
»
ol
EX
T
ﬁv

Zg’f 7‘ ;}Fl ‘ﬂ:“/z‘
PI>1 AANFE RS AE | &
(PD)

TR KR L P& > 1999



Iy
b

@%&?@E

caappsmp g | REREE TR RE [T R e A
e f: G U N ~ A5 ~
F i It N R

¥ T Hp [ E
(PBY)
AL B E
(NPV)

FRIR
(IRR)

SRR R i AR
(AAR)
EAla 4 dp iRz
(P1)

TR KR T 0 1999 -

o

. A Sy e s e N e . .
O BEEIEEE AR - TEE xR

—

i
{

*’—%%ﬁ?i%?%ﬁ?%
;

2. & . v KRR IR
. BT P HFPVEN RN IR S ot
4 &%7?%6&;%%# tE e

A

oA TR S R o

2.1.3 FARF AR UL

=
F_&

AT ARFTIFEFRE BFSL E5E AT
B3 R R TR 5 A A R F LS P
FiER it b b PEARFRRSRD 0 27 PG L ARF R
P UER CRED SRS EE T £ TEE SLSLE
A NPV i pt R 2 B B R e #‘ﬂjﬁ%ﬁ%ﬂi&%mﬁlg
HRFPRENE D (D) BEFFROR TR GH o - BRI T PR E

FRERBL PF R TR
BV EREE SR EY

_‘3‘3}

ﬁ‘é‘ =

ABETT  THABREZIRRFTIFE AL 2 EHEY > Ful L hs #7 mtas
FROP BATARTIEE 2L TR NRT YR ADEREIR PR G
g

Fo oo ipdtdk 4 L_fé%‘v‘;‘i—“"—%"?ﬁféﬁ??%m@‘ I% B F]m xﬁ;ﬁ“‘"‘%ﬂ’lﬁr’ﬁﬂjzn s



EH v‘)gk‘}wépf

EEH sy o4 $RPFR RE LA K o (ing > 1997)
Hayes and Garvin (1982) 45 &1 % #P 1 # 7DCF 2R ¥ ¥ M T T ¢ > 7 FR
PER ARG KT A AR AR S A B AT v K E
Myers (1987) 3% 3 I AL et R dp32om i » Hag Vg DCF 2 % k=R T34
PHEN KRR § LX) o DCF 2 AR AR g B 0 AL

2. fg_ttf_]p ;r_ﬁ F’lék‘g ;E ?\ Fﬁli rﬂ;g, ,—fz‘;\g]ﬂ,\;ﬁmi& mx% o Fla A
WAER G @ U DCF # ik g o om Myers 2R EH R R BT
A PA TR I 8 R0k RGP o

Trigeorgis and Mason (1987) 45 1! @ NPV 2 & DCF i I & j2 i 7 & F Jis g 721y
e A R IE T Rde g 38 el WAL (LR LAEL) o A EHE S AN G
& 7 (contingent claims analysis ) ¥ 4 5 /- {4 47 60— fa4 7K~ B 13 {8 - A
BHRTFRETFTE R 7 H4E (asymmetry) 2 i & (skewedness) et o
Trigeorgis and Mason #-i& 3 & 5LeNPV AR 5 7#F 17 (static) (ANPV > T g e 7 312
SEPE#E G BT E” (expanded ) NPV e 5% ¢

35 E NPV =4 it crNPV + i $% 8 pL-K

Trigeorgis and Mason & 45 di @i R 3 ik ToR R ¢ o 0 F TSR 4o )
BH G A E -

Baldwin and Clark (1992) 4; #/ @83 A4FF A K & @i L assic w i £
(organizational capabilities) - R R A0 R S T W Sl o S TR
¢ 0 @RI Y E 5 ox o Baldwin and Clark 2 3% s #- 8 i 40 5 L enferd >
B ARG BT ART LR -

Kulatilaka and Marcus (1992) 7d4p & 2 P T+ H P ¥ p 77 ERPRF > 7
® eHDCF 2 45 % WIRR MR T IR o TG A AT o RER T
BAE LT R A2 E R (1) Pt FERIA KB G FEH D

Q)@?ﬁmgﬁﬁﬁzﬁ,ﬂﬁwgﬂﬁﬁ+:(3)¢%§ﬁﬁ@ﬁﬁﬁ$
*o RADILETEE B o



EH v‘)gk‘}wépf

2.2 REEHBAR R

2.2.1 R FEREL TR

EEEOREA I‘i’\cﬁ"f Rt e S th o s F O DA R e B
Koo E Rt AR TFALY > TE o eh TF WE/RE, (realoptions) o TF FiEH
B A3 e P FART &Y 2 H ER/BETES - TE 2 5 R ke
- 2 BRIPEFADNEFTFTARTE - EoNPV 254 07 b 0B 12 F il
2 (Managerial Flexibility) 7| » 3= L i K prend £ o 973§ 0 T g sl | E4p 54

FRE REBANE > RIS DG A kAR BN BIAFRTIR

Bolkif g £ AT -ARFTVEF "HUER S AN ARRERT > FEHS

ﬁgg P~ F A i w 4R (irreversible) o drd A KR4 F 4~ TR HP o
GEEFAEFEE A NPV 5 5 ENPV &7 4o 4 g R ANPV (&
ﬁ LR L ET LERREA R AL GARD B IR AT
B k3 GNPV Bl 2R EET NEFIRT o TG L FE
- ERERT IR R 2 0 T Feok & (downside risk) o Aok £
P 7 - BESE FIHEp C FIRERTARAGLAR] - KEFP T O
B e B E R DY E o £ FRREE =BT 8 (call option) %%ﬁv#%éwéﬂpt?p?
F R F R (exerciseprice) AT FEE S A I F (maturity period) R
R E T B PEER o

Ross (1995) 323 MUEHESLAL k5 > NPV >0 Sl 3t F 84 7 034 5 1 et
% p BECinthemoney ) s F 2 'NPV <0 sk T3t &~ B A A7 035 & et § ¢ 2 (out
ofthemoney) > &% £ 7 3z G HE > @ 3 %R o

Paddock,Siegel and Smigh (1988) ¥ % i #2.5 i¥: &5 » ;ﬁ—g BFCRER * AR R
RiRfrrc B SLehDCE 2 Rt 0 im0 F T EEEORT 2 3 g FofehDCR
ZRRITAEDRY -

McDonald and Siegel (1986) #£ 347 ¥ w4g i T4 ¢ » 4 £ £t it * NPV plid-

TR FE I 2 BT NPV >0 ANPV <0 % T2, & E 4o b 53
ﬂgﬁ% P FEREEDPE > F A H AR AZE F A IR B PR - Rt 2=
1 EEKT o

TR PEHEEO Y %7 HNPV G0 RIS A 308 FE 4T

»



EH v‘)gk‘}wépf

2.2.2 F TE/EL B
Trigeorgis (1996) #-§ 5% # Jfg&ﬁf;ﬁ =T AR

1. vf2 E # 4# (option to defer)

A fLG EEERE (optiontowait) » F £ F AT - SERFTIER ~ IR L
AT EROER > X RERT PR R ﬁ’%wﬁﬁﬁﬁﬁﬁﬁ F M- 3R

?*“‘

X

+
Frde - B850 b o R8TV E BORRPART RS20 £ F
AP A REBRFT R ER A L EREE R KT I AL B E

2. F P FEHRE (time-to-build option )

SMAEHEYHETIFRY N EFIFEN A EF Y I NATTA L &g LA
FRFFRLTEAMEEIRE A F - PR DIATRIBTT-PRFTOPE - 7AL
% 4F ;ViE # 4 (Compound option) -

3. ¥y EARHEHHE (option to alter-operating Scale )

AP E L R F AL RASFTRE R LFH G TLE - § 7 F R
WARH Y RendE P R T A PR 2 BN § T BRI Ao R T AR
A APV HFF TEREEZ T 2 EERE A W L% E $# # (option to expand )
Bf”ﬁ‘ # 4 (option to contract) % #7pF ¢l B 4 (option to shut down) = f& - ?ﬁi‘
FARLGD Ff F i o g FF RE D) RATEATH% e HTREY E oy E

4. <3 F &4 (option to abandon)

FRHFREL O RKRTVENRAEFAEF SIS AL RE TR ORT AT
BAFHEAETIFE TR - FNHE-

5. # 33 #% # (option to switch)

ﬂ’*?mﬁiy—@ﬁﬁﬁ@wﬁﬁo

6. = & £ # # (growth option)

FRFP AR TR LAY TANET L IR AR - A e

10



fh F i S
o PREEG - BIRLEST | ) AR FReR
%

a2

MBS FEFIED

-

M| A EARE SRR

S

»ﬂﬁﬁ%—}ﬂﬁﬁw;. R&D & B & % » #7kil

X IS
AT YRR | FEDBET T A

<

£ Bk L EEA TR 2 | p AT RAE - R
PRHAZAGE ZBEEVGEY | RAERY 2R E n

e ET B Mpwﬂwg» TR | FARBEAL PR
5L H)
FEPELRYTARATFTA | P BFIAR
- FHESF AR BT | BT R
WK R foic @A N & B iR
v RFEVRde- Ak Bgs | Ad2x - Wi %
A %4 ~R&D -~ " £
FERIRE VRELF S T ARDERRE | A AT TR

74 kR © Trigeorgis » 1996 -

11




2.3 Bl ARBEFTHRP
Zhao and Tseng (2004 ) #-= £ EHERZ* B F SR RKEARY - F o %7

TN FS R EA RS L AR FE ORFTTH IR AL F T EE YL

R A RIEE T B2 Eﬁ%‘%ﬂﬁﬁf%— FAEE R EEL SR EY o 58
FPREETNEF]F 0 N ENEREE S N IR AR o Y R
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ERERF R P12 A D EALE) 2 PRESEE S F R B2 LR ERLRD
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B k> Y AT INBRFREE B (7R ;fé;}gﬁ* % o
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Bofd g0 S el AR M 2 fﬁ%%ﬁ%%ﬁﬂﬁf&ﬁi%{oi
FIREEHFEADRESRIFTE L 0 - Bipd &8 F TR g i 5o
FOUMRG - AN EERE BN EN RO BT E TR PO TS
Rl E b - B o ek B A - BB iE S &Xﬁi’ﬁﬁl—#ﬂpi}:}-:-ﬁbﬁy} AR E e
FFER? BT AT ARIE B2 G 2l oF o

Flet 2 ¢ * Trigeorgis and Mason®t 1987 #14k die7 > & 2 s - K 2 4 HE
a7 E” (expanded ) NPV » 4o 3¢ ¢

PENPV=%# e crNPV+ 7 5 g oc &
FHFEBRBEIp A A RT R ndp B 7 5 97 kdveg o X 2 f FTERET 14
ARF IR - FNE R FME R SR TERE
YEREREFUERFREIET S R o

—

BT LB L R ek P APl AR 0 AR F S Aol R
poAhfa ey e 2 ¥ (deterministic variables) pF o Rl#rE ik T
ER R B AR R A Lk A A Ap g e Ak A Pl B
% (THEH % ¥ (stochastic variables ) ™8 3 £ F F k- {irs » A 2 i
A 4 FHREL ’}’ﬁﬁ#%{;?%&

biTh 2N ERER S B VR ¥ 7 A LS T A B 2
?Wﬁ9%~ﬁ%$ﬁi%a4&%$wu%*1ﬁ/“ﬂ%ﬁﬁfﬁipfkﬁfi
Tz BRI R 2 Mantp Bl SRR R § DR AER LS B RY

&%#ﬁﬁiﬁ%JﬁW%’%&ai#%Qﬁ%?ﬁ%ﬁ’@%%?%éﬁﬁﬁyw
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FREANZ T Z 0 R BAePEERA R B N 2 RS 2 .
3.1 '“LBiEse
E-REo AEEBRFABIERTTFE A R ’5“7F°7fﬁi§»"iff1§§@ﬁ_°“i?fﬁ53§

PR g A I%W’Tvﬁ{#p%ﬁ RN S R S s &
FRIEREELERFERRT LR AERFEN MO T REL TP T THE
feo A FEIAPOTRRORET G T §AAVLL - BEATHE (blde
BRE RS R AT A R AREEEER A T RR L RE - XA

R YT EANERT IR EAETT G SR
3.1.]. A%?’t*jr'k}_

%?i@ﬁé%%@ﬁmﬂﬂ—ﬁﬁ@l%&me@aﬁg F RAFHP B FrE -

Flk o MU R ¥ S PR GARKOAT IR S T A A o B HIKP - F IBM P @
,%Kmomw\ﬁ}f%p L e APHARGIFH A ¢ 20 - 5 - B A EF

IBM %% i cnf 58> vl — Ap B enF i LB anenii i 100 ~ o A kendp 8 87 mp 2 eh o
R F ARk 0 A BV ABEREL FUEARETRETL ORGS0
fe o S R AT i RS AR

W BT AP LSE ond g AT P AL 2 F P A R T
$RNTI o FHAT HonF A A 2 T AT R JS T EBALIFARRY 0 2R @ 4
BRI T A T S R T ACTE R o

T RS A ARSI FF R 2o 3 S ST A R AL F S Hen
A R B SN R T - PR IR B i L PR B
B R R T - AR 6500 T S g Lk BF A - EH R LRI
€8 RENE S AREDTRZUB A EERKP 2T iR NG FAEFEHT
TIF B2 54 g o BB g Ay
3.1.2 RGP RFuiisiEse

Bk - REB ST A APERL PR EL 100 2 AR K- R BRI

¢ (0,1)2? ¢ (p,0) THRZ- Ty BELoDFREPFAf o dm A KD
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EE N g P E

Ji
_}:n

EREEL RIS BH B AP P RERFE T LG A BRSAe
Apzc ~ A Bipz ¥ B4R eSS F B A BT 30ME Rk A BT 0%
oo RPELRAARREAP I FIL S EWHRHERODEES 00 RREKS 200
PAS EYREEREPPF ARG S (0, V2 - BRI EF S APT IRER
ERG TR FREERPPILRBL G (0, VT FHRF2F 25 55
wExaps ¢ (0,/ 600

1. Wiener i 42

BY ANEEARY o PHEZ R NTo8s 00 FRdk: 105 X FufLi
Wiener i #2 o H # # >0 BB A K i 3+ X D)o F 4P 7 AR FITE S FH
3 PEfL A # & $ (Brownian motion ) e

[ZEI 5 ﬁ%fﬁWiener WA B3 T A B

BFH- I AREIFRFRFSIN rzn%it 5 0z

Sz=elot 3.1)
B o e m - HREFEL RGO, 1) T Fh -
BH- ErABERLOtARERERET Sz B b o
dEB - TarSz A S - F fi AR 0 B
6.z 1T }a#=0
SzafE® L=/ 6t
Oz NgRH=0t
Mok BREMPECES F z@‘}dﬁ%? A AR o
EAYR-HREDDE T AEREFR R ez B 247 5 2(T)—2(0)>
AT RHRLANBERL St R >z B34 & et
_T
ot
2(T)- z(0)=i glot (3.2)
o

29 oy (=1,2,-N) ;ﬁfggb (0,1) g ¥ #ic o d WieneriE#2:n% - BH P v
eiF L IApmE iz (T) —z (0) 2 ¥ fasp 29

z(T) —z (0) 1T 2#=0

z(T) —z (0) & £=NS5t=T

z(T) —z(0) %L #=/T
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2. Wiener g 42 71— 45 7\

4«

()

B AR A el R R ITEE L (AR R ) B AR Sz
% dze & A Wiener 42 dz % E I

e g3 0k LS (driftrate > 12T * DR &
%) % 1.0 %475 (variancerate - 2 * VR 4 ) DR % FAp A REwER
zepHE € FP wniE ; VR 1O Edpizim & R 5 TehpFg rz B2 L% R
Bcg T T o FdHex o Wiener BARF L7 1+ dz x40
dx=a dt+b dz (3.3)
2P oab i ¥l
SIBRBIN A PRESE LA EABR Y B oadt’'EF F xFH 2T g
DR 5 a> %% ¥ jgbdz> i
dx=adt
o _
dt
HEF s v F
X =Xotat
Xop XAt=0FFaiE - A& R A THOFF RE ’xﬁﬂfﬁgi‘gf%naTobdz?ﬁﬂaéxf%iﬁ%fﬁﬁ%ﬁ
gk d (noise) A B o plek g R R Pen® Sbk 14— Wieneri 42 0 ¥] 5 Wieneri
AR L 5 1 #rubak - WienersBAR IR £ € R 2b o e SR RF 5t x
Bengi L Sx
dx=adtt+bey Ot
Ao R HREF LA FRONEHBFE T OXx 5 - FEAR
Ox thltaf=adt
OX eriE® 1 =b/ 5t
Sxeh% B #i=b’ 't

wkm,@E@&&éTﬁ@ﬁ’xﬁﬁi%ﬂ%*@Qﬁ

%
£l
=1
!
[¢)
El

m

B2 % T o= aT
X B2 % & L =b/ T
X2 8 1% B He=b’T
» Wienerif 47 — 4k ;82 g #)DR (& H = pF F enT #5drift) 2a> VR (5 H = pF
Fengfde) 2b° LM 3-1-
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XTI dx=adt

dx=adt+bdz

dx=bdz

B 3-1 Wiener 42 :a=3,b=1.5¢

S

3. % %A

=T KL E-H BT - AR ER N P aEA2 (Ito's process ) > H i Wiener

WEARe— AN > H Y abd SfcE xitendndic e Rl VS iEART Y L
dx = a(x; Hdt+b(x , t)dz 34
B S iAE 0 Y DR 2 VR 7T WMEFE T At o AtFtHOtieB MR Rk
¢d x %5 x+tox> H¥
ox=a (x,t) 0t+b (x,t) ¢y Ot

PURE RSN R D - BTGt HOEK Attt St B R R P xeiDRZ VD v L 4F 7
$ia(x,t) 2b(x,t) %o
3.1.3 ¥ i wm

Ro&avi "E R 0 M R R b2 BR cha o ST R FRfa e o
- TEHEPRBOIET LG - BRE e A KA 5 B RKiyosi Ito ¥ 1951 & g
Foen- BE& I H A X5 H e 23 (Ito's lemma )

ﬁ&%ﬁxﬁﬁﬁﬁviﬁﬁi

dx=a (x,t) dt+b (x,t) dz

H ¢ dz % WieneriE 4% > a,b ‘FE—ELXZL tend e S BxFDR%a~VREb* e d ¥ % fes g
X% o5 BeGl 910 T AL

|\
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dG=[Ca,%C, 1G04, By, (3.5)
19)4 ot 2 ox* OX

H ¢ dz 4+ & Wiener 1842 > F]M G 4 iﬁ%ﬁﬁ‘é”'é@ﬁi’-ﬁ DR %

oG oG 186G,
—at+—+—
OX ot 2 ox?

VR %

N H W eI g P R e o
BEFAPLRE LY R A
dS = uSdt + oSdz (3.6)
BP 2 0i ¥ ARG RM - BEEEA oA Q”%#:p“E“‘IEJ_’ﬂ%‘}%/ﬁG(S,t)
“ril e AL

2
dG = ﬁ,uS+8(3 += =0 ? 6’S? dt+§anz (3.7
OX ot 120S OX

B AP e o R R LT e Y e - Rk
Bep RS R o HG=InS" F

oG 1 oG 1 oG
_ b 2:——2 ) —:0
oS S 0S S ot
Bt R(37)T E G i A
62

ﬂéﬂ;O;#&,jﬁﬁﬁmGﬂﬁ4ﬁﬁWMM@ﬂﬁ*”\’ﬁ?q{ﬁmR
(-0%/2 % FEAVR: g% o FpInS ttf 47 T FE T ch® i 5 F G A e

lnST—JnSO~¢[£u—E;JT,GJ?} (3.9)

bt BT NSy a K A e o - R RHEE L ¥ B AP 2 RET S Y
FOWA fie o ﬂ\/};ﬁm;}%?} R FE TS F B RSN B A fie o
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3.2 FREEEF

3.2.1 @ ERKZT

BT N R A R h ARl Ry DR LA S R
TRA > T F SR EEE T o F 2 M T2k TE & R 0 A ik Pearson 1T 175V 38 {7 e

#73f £ Pearson 1T i FA-,

7 :iw (3.10)

P 0E FlEaRk AP B ¢ 5 Rl IE AR B Y S =12,k TR Ak

P
oo

k K
FIY o=>e=Nn>"& k-1 2EEx g2 T - BEGIEIN-D g o
i=1 i=1

RATT oG BB T EEE S Al B o s k—1odrk REMBBI AT A
PERGPAEOPEIRIE - B AEL - Bk Rt m BT @RS
AR Em o BlAd Ry i k—Lims
A RIS A A B BGRHE TR RS SRR 0§ R EAERT

DA fePE o 0t eiin 3 Hag v i | e | AXE xzf_ﬁ.éﬁk  BiE G Hy o st
TS b et E e THE R o B2 A BIDEk A met S St § 0>y
1-a,nfE 0 BB H) °

741 * Pearson i i (F+ 3 g TP > JFIL R LT g R

l.¥F] Pearson i7 i ehsit £ 7 E ko mFpd Bo=1F > 2Fpair
T#l,/2

= loi—e | <172 RI#4RHE 5 F o
2.2% 1 SRR EOLF R 0 B RE BB =D Arg - B S e 3T 5o

PIZEEET A3 ENHe e % FRBRE U] TEF -~ Eeg=20 Hi 2
3. %&01 € :‘: s ﬁ‘]‘:ﬁﬁi > A E;&"%E"?}B&‘f:ﬁ&@ f’?%ﬁi"
4 ALl n S BEEAHTHE L ENE L AR AT ITRE B Do
5}

EBRAS DA FRERKRTANN A R EHARSIESH)
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Y=g Ay

3.2.2 'g¥itiie T

WP ¥ B AR B AEsh BE TR T R AR R
TR B AN IRER T A (S MIRR 3 AR A 2 o ik 2 (Test for
Randomness ) = i % % (Run Test ) » peAr kot TR AR EE N RE A P L F AL
MERS S E o H A B AR R A LA EAE 0 SR R TR e 2

Hp @ % A BLip| i eV IR E g8 1 b

Hy @ AR B 72 §A8

Ptk R R A FTORA A BT TN e B A B R s 0 i
oot HEE S YR PR (Aot — > abE R ) N E o R E i ik

m¥ne e #EPEFEP IR Hddrgd ) 2R @kl LR gk ERE

P DR PR T RS L BRIy ) R E 2007 B E Wns

ros wwkrfi¥nZnZ (3 zrnrn)  Bl&ERH) ) TES ® iT=nir=rve
JopRlE x5 o d AR AR ARSI ER BT e F A RAIE  TEn

<o Pm=me=n2 FF o @ lkrie e K i ae o B B2 R s G

E(r):gﬂ
_n(n-2)
V= 4(n-1)
x Fn+ oV (r) 745>
V(r):nT_l
- Z:r—E(r)
NIG)

IR B R
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PR ;gg! PET et B VRIS B R A SR bldo— B SR
GRS AR H I RF SRR BRI R LAY PR R AR
b

BRM iR I BRI BT PR E PR GRS L o BRIRL MR 0 R
P RZTY RSB ARE SR O AR XTERAR T B AL X%

R R 5

FH o RICROBR A Bk R REenR S Mo S L 2 s
B ,Frs—j v ket o TR R BOTE S R AN R E AR *rs? T E e B
% RWME T T - BREET M FEF REROAEY 53 = B BRI
PR R R L K R E S et R UL A ok e FIR Y
Bl p H 5 FE S RESRATE O R %WgLQEWQ,mﬁw&@%gwgmﬁg
AR RLENERE BRSNS s o SRR S
A REehER Y N B AR PE R o

Ra et Rz 3 ARBTG5

G

S Lﬁ_ﬁ:’:—}gm ko R R WS

BHy PR P ERE R I B FRF 2R B T L £ 3o R B

BREST G RPN B ed il otsd » TEBI AR A

5l 3.1 Feniddh > InS AP A FITHERORM S F EAF:

InS; —InS§, ~¢Klu—%2jT,g\/f}

ST:SMXpHﬂ—%;}T+JmJ?} (3.12)

Frob R iF s AR ST 2 o dz 8 B Wiener B AR* Y Pk o R
RUA B~ 2 o fh 0 AR LIRS P B odz RHCRGTE T - RNRERE o de
“d“ﬁw/”%i%$ﬁ4@ﬁﬂ%%°%ﬂ%?uﬁ”w%&4éﬁwﬂﬁ—ﬁw
Ay BT o i ﬁﬁ:ﬁ’}’ I = e Bl = - S 4#&1?%ﬁzﬁfﬁmﬁ§ i e
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3.3.2 ¥t %#2 (Antithetic variates )

R R TR ek AR TR R e R R AR
MR APER S 3 R Bl F o B ek RE R SRS &4 §HEN Y

i)

_‘

A REFR O o AR et BT o ¢ ARE Y B R EA Y PR R
B BB WTIOEL 00 0 f 2 HPAf = ¢ F - B ARG WM AR
BANTOED AEL 0 2P HAoR2 € 208l 2 T BN RIERAfCR A2 HEH
F AP enA3E I 0 ¥ 4 % fhantithetic variates ¢ 3 o AR E Y BB B A
TR P fjﬁkfﬁéi V- B¥ AR o d 2 E(e)TE(-e)=0" fTrutR A
T EE L 00 DRk A A e =+ L o

HERHEE- Z P EABRREIE - %- B3 EL-H3280 &
FRRPHRETLI RN IERER AL PR NS - BRREL(F M et Ef
fzfr%’* W e K35 ) e A i hnT i'afij&‘»ﬂ“c FEFATE DO SR AR o d
TR BEY §F-BAWEFE V- BN ERE > FlE LIPSk REm o

iiﬁﬂ?ﬁﬁib@,%ﬁﬁﬁﬁﬁwﬁiihlT’ﬁd T kenE R E o
FoafRE L Ms i e (b= & 38 SHYRE ) R R EaRE L B0
@/ M il ¥ Rk DM Ll RS o

Bl 3-2 Bgom i I RBOEAL BT ORI RS R G I2F ¢t
RARITIR e o A e % o B 3-2 ¥ BLS 58 5 Sp=100 ~ 1£=0.03 ~ 0=0.05 ~ T=20 -

SR ] PR

300 300

250 250 |

200 200

150 150

100 100

50 50

0 e e 0 e e

- T T T~ - =T T B -~

Bl 3-2 8 gdciE v RF
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3.3.3 Cholesky 4 f%;# (Cholesky decomposition )

AT R RRET A - B oA REET R GAPMIET ek
A K Y A Bep R A feihd BARR R & ¥ 121 * Cholesky A 272 kid-jRis B
AL e 4 R IRIE T AR B Y A BRERCFLAMEL o o
ds
S—‘z,uldt+0'1dz1

1

% = u,dt +o,dz,

2
BPAAREY LAY BP0 BH2HR A X, Bl Adz 2 dzph B 2 40T

dz, =,

dz, = px, ++/ (1= p*)X,

PR AR S

1 0 1
A= ,AXATz{ 'D}
p ANl-p p 1

FAPFZEaBEHRD ¥ A p M EA I R p M Gl i oo FAd REY
feAfe? BB $8kx (1=5i<n) PIA PR 5 Adzg (1=5i<n) 4T

1
dz, = zaik Xy
k=1

Bidz} DAEOREH 2dz (1=5)<i) 2§ Taial il & #
Dl =1 1<j<i
k=1 I

j
Zaikajk:pij v <1
k=1

1, - a,
A=loy| » AxAT =" "
Ay Ay o]

RN 2 e ,T.%{Cholesky 4 f#;%# (Cholesky decomposition ) °
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ZF FLoE
Cholesky & {32 (I8 % > jF40F » FAL - I T (Pl GEREELL 5 - 1 T
B ) PIATAAA 25 WwA=GG 57558 > HP G5 T2 44 H 3 &R gum

Sl (& oAfRens N SrE- i)

FA= (ay)
ay O, o Oy 9y 0 0 0 9: 9. - O
_ |G @ Oy _ O, 9, 0 O 0 9, - 0Oy
: : : : : 0 0 0 . :
Ay Ay o Ay, Ou Y02 = On 0 0 0 Om

TR R
Stepl

o, =99,

=0, =V,
Step2

— — q.. =%
=091 =09y =
1

a, = — g =%
nl — gnlgll gnl -

11

RFL fgend - 7

Oy =005 10200 = 0 =% — gzzl
In general, For j=1---n,g; =/a; —Z::l 95

_ (aij _Zi:gikgjk) .

J=j+1---n
9j

Fen kg Mgy (AP gl g e

0jj
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3.4 |'%

f&_m)ﬁx{;i"’ 35 A R R TS g B
A XA AR AT O B RSB U S AH D R R
BE R A KA AT TS P B RS *mwﬁﬂ%&ﬁfwﬁc

FIUt LA AT P ALY SR LY g ] TR iR LT X T

“ iﬂ%%—%ﬂ‘ MR aoRIEE i;fu’?ﬁ‘ééﬁ*,__‘ﬁ]%};_\w T FRS & AN
E__p T BERRINIEESE 7~—£‘1L’")Eﬁ}33-

ko B¢ Bcdp i R - R @ R ORREESE o;urmuf;émp%f
% K x
2 i

AR A GERTY 2 £ A

<
=

F*ﬁﬁﬁ Fdedk 2B 67 £ 80 # 7 » 7 13 ml BELEF R ﬁzw\ B
FAROT #3195 # 7 » %7 I‘Jﬁk&mlim&;\ 2354 g FEH B A5
APk AKX I FE L VP2 AR 6T £ 5 80.&me fg;”g;\mg Bl gk 0B o
FALRIE B AL <%‘* B ) et A FF 0 Rk 8o F i
BB T ek ’uﬂtﬁs' %*ﬁﬁ@m#r%%l*°
45,000,000 RELE
40,000,000 s
35,000,000
30,000,000 o
28,000,000 Slasbrankon BTs195 %65 K %
20,000,000
15,000,000 W
10,000,000 ¢
5,000,000
0

B 3-3 FoRE{R

F- 2o FRREIF LRERh- o NFE R VTAEFLFRK
SoAPHFR FRAVARAL > X3 LA PN AR EAL - E TR RS E
TR FHET NG RSSO b 5 R TR EA LY ¢ T g
P s s Ty AL R TR T ERPTARY FA KT RE -
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B Rk ehd R Y o F R AT o RPN AR e
AAES TR RY FRRHRY FDUERAT  LUFREPF LR £

By CARBARAPEFER D EED CBRETRCSPRS PR EREARESR -
H - BESET R BT PR SRR .

FEORERNE S TR REFAEE T E AR TR TRE DR - § i
SR EERA GFY P AP TERE 0 AP T IFINE 2 2T U EA KGR

I“:" ) jk_“'&-/_?_ "z Eﬁ%ﬁ_:ﬁ_%;ﬁ‘f—?]j ﬂﬁ%/%'gﬁ‘ﬁ E—f—,]g&_","tl‘ic

4.1 WA SR TERE

TR - B A RIS R SRR T TR MRl g 2 LR
At it 2 4h B o A PR R TERENS F 0 KR\ IR T S AR o AP
i€ * Trigeorgis and Mason »+ 1987 # “sfg e e 7 B0 L X2 ER/EY EHE
(expanded) NPV » 4-7F 3¢ @

B NPV=4# fi i NPV + 9 1 E % e ¥

FRFEREREZART R 5597 Rowed o2 329 FERET 0 d AR
FetlmE o A - 2R P E R RS R TER RO R RFS
EREREANE R FRRBIET S % -

m\

3

AFE L3RR TEREF 0 2 > £2 Zhaoand Tseng % (2004 ) #% ! e
W AR Y BT AT S DR E D ki £ BREFHT FanT
FAME e AR A Bt @ eI p 1 A IR L @R PR TIRTERE

A3 AR E 2L o T - AL R LY S e 8 SHE L KR
j\i% -4 ;Lz_« ;mm)—}’/‘ ll'b 9:‘]—; Eﬁ‘gzgg °
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4.2 H3Y R LTS

REIRE A AR RE = & T35 p 2@t E (annual average daily traffic,
ADT): 45— & 357 %K p 24 | PFEiE R - a4 Bhend Elco A A ERE AT
s AR A FRAGEE - ELH FM R EDRERE AT B R
- #@RI|aE L@ 2 (annual traffic, AT) -
BEARE GRS RGRFIFIRG IR EARD R A RS R ¥ LB e
S A R U,}%g.]v}‘ BRI NSt

/J

i
=Y o =2 M FO oA S Tk BB % o

~
Z

S
pIE Y e G ST SR Y I o & A
B RRF R0 5T R AT
H v zqi Wieneri4z » @ pr (F,t) AR B3 0 ops it B % $IE o L D
R R e B Rt AU R i
Foo @ AN (A1) AL T AR LR R LR e o B 2N (4.1) L
Ferg BB AP Ly FPET LR Y AT RS R o

E}
=
A=

4.2.2 2 ¥R
2R BT S R o - B B ERIZILT TR R BB DR R ke
[ 9/’7%' I-lpxﬁ"#'lj—f;lj_;_%ﬁ \7—f§f1 12V NN ﬁ%kbﬁil ﬂ\,Lv]()xoj\EH""]E\
2B L] o R T SR AT

dli_ =4, (L,t)dt+o,dz, (4.2)

H¢z 5 Wieneri®42 > A p (L,t) 22 G ROEHIT > gLa 2 ¥ R ROFHA -
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4.2.3 &y ik

AR AR FFE IR GLETLI IS ADBIE AF62E > WE
BF A Ra s RP P bl e sfrs @AY EHEZ 1 F 051
PR ge 1EBER 7 p 6AERARLY LRFRIFERGFEN? P TE8E %
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5.3.1 i 2 £ S#cizt

TS PEHP I AR b R AT ST e A B 68 £ 3] 84 & ¥ -
B CREPE ol R (L EEEE) UfE A j=01,16 40k 5-2 7 -
B aiER=Infjr A8« SR —FRAHEY B f 0 §F - ¥ KT
ey B Lo o uihk it Bt E S 00629 ok # B3t E S 0.0736 5 45t (5.2) %
N (5.3)# 7 o

%52 Gt aAE g TR

ER ] fj Fj: In fj Fj+1_Fj
0 14,809,641 16.5108 -
1 17,036,926 16.6509 0.1401
2 17,817,034 16.6957 0.0448
3 18,691,047 16.7436 0.0479
4 20,294,162 16.8258 0.0823
5 22,745,563 16.9399 0.1140
6 24,146,310 16.9996 0.0598
7 27,241,184 17.1202 0.1206
8 31,881,592 17.2775 0.1573
9 37,126,286 17.4298 0.1523
10 41,788,270 17.5481 0.1183
11 44,079,482 17.6015 0.0534
12 43,792,257 17.5950 -0.0065
13 44,090,157 17.6017 0.0068
14 44,706,079 17.6156 0.0139
15 39,273,664 17.4861 -0.1296
16 40,543,792 17.5179 0.0318

FTARE: REFERL -
1
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d S @ar s (Fu—F) it dianT o 1 =0.0629 2 % £ 0 =0.0736 - 4
FAPZRGIRLLG REDFE > AT Aot P AT B g E AR
(F.,—F,) =0.0629dt +0.0736dz, (5.4)

HPdzes - BWieneriffz > dti - & c U TREFHR LR TS PR T -
1.ig & Rtk <
IR 4 5-2 t116 B Fju—FjideT
0.1401 0.0448 0.0479 0.0823 0.1140 0.0598

0.1206 0.1573 0.1523 0.1183 0.0534 -0.0065
0.0068 0.0139 -0.1296 0.0318

APl g =005k mE R B LN EAR
Ho @ #* A fieif & 1 =0.0692 > o =0.0736 ¥ fi A fe

Hy: st 227 g & 1 =0.0692 » 0 =0.0736 i i & pe

AT —0.0629 » 5 AR L —0.0736 » s 2 B A HBEA B L
0.0629—0.489 (0.0736) —0.0270

0.0629-+0.489 (0.0736) —0.0989

Fje1 —Fj & T = o # 3 Pro. e | (oi—e) ° /e
0.0270 12 ® 4 0.3125 5 0.2000
0.0270—0.0989 6 0.3750 6 0.0000
0.0989 rz * 6 03125 5 0.2000
e 16 1.0000 16 0.4000
v=3—1=2

x =0.4000< x 2 (0.95,2) =5.99
AR ARF HREIHe 270 HiE £ E(Fu—F)as v i & 0=0.0692"
0 =0.0736 c¥ fi A fe o
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2. "W EE T
d $#kiEP @ (Fu—F) B3 dahToE  =0.0629 %2 £ % g =0.0736 - &

i ik BB e A AT
(F T F) 0.0629dt +0.0736dz.

H P dzp i Wieneri&4z > dti — # c AP e B M HF & F AR AN PR Tdzetk
AT A AU T ST s (R —Fp) ¢ sdze £
(F.,—F,)—0.0629

dz. =
0.0736

$0lzp 2 4 TE B TR o T
1.0482  -0.2469  -0.2045  0.2628 0.6941  -0.0432
0.7832 1.2818 1.2138 0.7518  -0.1299  -0.9439
-0.7630  -0.6666  -2.6150  -0.4227

At g =005 T dzeE B F L EHE e
Ho @ #tdzpie £ 5 4 e
Hy @ gtdzeie 7 5848 R eh

12 2+ dze 5 Wienerig 42 » P iE s QWi “4+7 N A& X305 0 end 4k > 1Y
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5.3.2 2 ol | iﬁﬁixﬁizpp
BREAPHYySS RO THREF SEKB-ARB0 £ 95 E RS
$o 0 dp Heendn iR 7 0 j=0,1,-015 0 Aok 5-3 A o K H 2 4 I dp e

=Ini;> 2 ¥

Hig 1% 5 3+

PR L — PRI B E o e €5 -

THTHE 2 HEL 0 u
7 % 00307 > g it it E 5 0.0513 7 4034 (5.5)% ;4 (5.6) 71 o

%0-3 FAFYEF P RIpEELTH

ER ] i = In ij lj+1—1j
0 83.08 4.4198 -
1 95.54 4.5595 0.1397
2 101.40 4.6191 0.0595
3 97.26 45774 -0.0417
4 98.23 4.5873 0.0099
5 97.59 4.5808 -0.0065
6 99.62 4.6014 0.0206
7 102.09 4.6259 0.0245
8 101.51 4.6202 -0.0057
9 101.02 4.6153 -0.0048
10 100.00 46052 -0.0101
11 102.11 4.6261 0.0209
12 106.88 4.6717 0.0457
13 121.98 4.8039 0.1322
14 122.82 4.8107 0.0069
15 131.73 4.8808 0.0700

FALK IR AR e
AEFHILARO0 £ LAY o
1 15
H= Z (I j+ I,)
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Ll LY S R AR B L e PR T S i A
(I,.,—1,) =0.0307dt +0.0513dz, (5.7)
Hedz - BWienerigfz »dti— # - N TRFHFLERBTE EHEH T
lig & Ri& T
BT 4 5-3 015 Bl —ljiEdeT -
0.1397  0.0595  -0.0417  0.0099  -0.0065
0.0206  0.0245  -0.0057 -0.0048  -0.0101
0.0209  0.0457  0.1322  0.0069  0.0700
APl =005 FT St E R ELTE S F AR -
Ho: st A fieif & 1 =0.0307 » 0 =0.0513 h¥ fi & fie
Hy: st A2 ig & 0 =0.0307 > 0 =0.0513 0¥ fi A fie
B ATE=00307> A% L =00513 & 2 B A A G 5 ¢
0.0307—0.431 (0.0513) =0.0086
0.0629+0.431 (0.0513) =0.0523
ljn— I & F % = oy 1# % Pro. 2 dke | (oi—ei) ° /e
0.0086 11 T 6 0.3333 5 0.2000
0.0086 —0.0523 5 0.3333 5 0.0000
0.0523 12 } 4 03333 5 0.2000
o 15 1.0000 15 0.4000
v =3—-1=2
x =0.4000< x 2 (0.95,2) =5.99
AR 2R EELH 27 0 HES L E (1) A fev i & 1 =0.0307
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0.0513

:b_&.dzl & 4138 B ji“r;ﬁ' 4T

2.1232 0.5609 -1.4105 -0.4052 -0.7259
-0.1975 -0.1215 -0.7095 -0.6928 -0.7962
-0.1918 0.2907 1.9754 -0.4649 0.7655
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5.3.4 H B kigdkimt
1LLE=mgEer ()
B R ARG OTA 8L ED| 04 & hT0H njcr 12648 [ BB E R o
%5-4 B ABY TR
PAls | cwfe | wad | RIYE argder [aEFmy| sgger | Higer
(+2) | (F=2) | (+A) (=)
67 24410.214 | 10.454.390 | 4.613.918 | 56.853.789 | 1.250.003 61.152 1.188.851 20.91
68 52,362.018 | 20.015.745 | 10.702.484 | 119.149.718 | 1.545.348 152,337 1.393.011 11.69
69 54.987.132 | 24.074.671 | 14.063.333 | 138.294.807 | 1.725.085 747.023 978.062 7.07
70 59.698.723 | 22.633.653 | 14.252.458 | 140.597.174 | 2,240,001 | 1.103.909 | 1.136.092 8.08
71 67.385.984 | 22.068.348 | 15.002.092 | 149.027.910 | 2.909.908 | 1.913.762 996.146 6.68
72 77.376.429 | 23.729.608 | 15.918.967 | 164.633.063 | 3.268.180 | 2.030.537 | 1.237.643 7.52
73 88.370.401 | 23.984.710 | 18.215.958 | 181.879.716 | 3.671.003 | 2.474.955 | 1.196.048 6.58
74 94.176.155 | 25.114.166 | 20.026.368 | 194.470.407 | 3.809.848 | 2.777.492 | 1.032.356 5.31
75 107.290.657 | 27.538.207 | 23.280.012 | 220.567.101 | 4.419.225 | 2.306.232 | 2.112.993 9.58
76 131.938.668 | 30,312,550 | 27.392.257 | 261.044.411 | 4,976,891 | 1.087.324 | 3.889.567 14.90
77 163.858.434 | 32.103.854 | 31.099.727 | 305,815,460 | 5.655.582 | 1.879.036 | 3.776.546 12.35
78 191.202.613 | 33.011.020 | 31.777.203:]:336.667.6614. 6.622.189 | 1.386.836 | 5.235.353 15.55
79 218.342.374 | 34.805.374 | 32.535.052 | 369.290.752 | 7.140.101 | 2.665.122 | 4.474.979 12.12
80 226,159,292 | 39.927.976 | 29,202,558 [[ 379.021.639 | 9.070.946 | 3.071.299 | 5.999.647 15.83
81 230.006.083 | 49,132,678 | 23.170.294 | 386.197.174 | 13,113,361 | 2,764.867 | 10.348.494 26.80
82 236.675.388 | 49.067.691 | 26.169.229 . 400.233.843 | 18.567.489 | 2.728.228 | 10.839.261 27.08
83 236.452.322 | 47.201.090 | 28.868:256 |'403.025.:142 |13.438.749 | 2.544.786 | 10.893.963 27.03
84 252,590,840 | 47.637.138 | 29.239.901' [420.964.869 | 14.206.652 | 2.452.224 | 11.754.428 27.92
85 259.372.849 | 49.288.403 | 28.680.389 | 429.650.628 | 14.609.422 | 2.462.746 | 12.146.676 28.27
86 265.881.863 | 46.996.512 | 30.127.396 | 435.193.377 | 14.977.235 | 2.429.786 | 12.547.449 28.83
87 269.520.290 | 45.881.827 | 29.007.295 | 433.802.182 | 14,340,378 | 2,303.382 | 12.036.996 27.75
88 280.054.895 | 48,503.637 | 30.782.006 | 454.017.184 | 14.866.154 | 5.667.177 | 9.198.977 20.26
89 287.959.084 | 48.629.767 | 29.947.696 | 460.087.858 | 15.074.047 | 6.620.425 | 8.453.622 18.37
90 291.085.455 | 49.243.791 | 29.385.522 | 463.036.842 | 15.182.425 | 4.812.218 | 10.370.207 22.40
91 288.376.008 | 47.266.232 | 27.433.688 | 451.492.692 | 15.428.411 | 3.047.978 | 12.380.433 27.42
92 279.838.170 | 42.077.849 | 25.337.067 | 427.336.536 | 16.029.420 | 3.271.713 | 12.757.707 29.85
93 270.789.212 | 42,189.704 | 26.879.901 | 422.368.373 | 16.109.028 | 3.593.307 | 12,515,721 29.63
94 272,737,883 | 41.200.261 | 26.999.241 | 422.636.508 | 16.183.465 | 3.902.778 | 12.280.687 29.06
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3,000 3381 3,690 4006 4459 4854 5515 6326 6918 7,719 8496 9251 10354 11361 12487 14223 15682 18,006 19,575 21.633 23,770 27.216 29.996 33,019 37.036 41.647
3,000 3208 3426 3,645 3927 4559 4954 5.622 624 6,726 7.533 8463 9,152 10,345 10960 12,530 13.515 15258 16,662 18.785 20.430 23,028 24.252 27,022 30418 33.210
3,000 3253 3,648 4,024 4481 4800 5292 5900 6,544 7464 8189 8752 9,943 10,925 12,266 13,616 15358 17,241 19,589 21,282 23,018 25333 27,767 29,710 32,942 37,229
3,000 3341 3,773 4290 4687 5277 5924 6366 6910 7,617 8320 9,206 10,181 11471 12,957 13,976 15545 17,039 18,828 20474 23,602 25,667 28,052 31,068 35,061 38,948
3,000 3340 3,642 3901 4341 4,754 5190 5747 6498 7259 7.654 8584 9,182 10,249 11,358 11981 12,883 14486 15,798 18,079 19,736 21,759 24,295 27,019 29,882 33,561
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0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

100.00% 103.94% 110.12% 110.82% 111.03% 121.51% 126.71% 129.99% 132.67% 135.40% 137.05% 141.37% 140.91% 137.34% 139.27% 142.11% 141.80% 146.93% 154.10% 153.88% 158.39% 162.92% 157.60% 170.96% 175.47% 176.04%

100.00% 99.97% 106.15% 108.78% 108.27% 114.51% 113.24% 113.32% 118.63% 124.90% 124.20% 126.00% 131.12% 134.78% 140.62% 143.38% 142.46% 140.35% 142.12% 148.19% 148.28% 147.10% 148.57% 150.13% 153.67% 157.59%

100.00% 98.50% 100.75% 104.07% 105.75% 107.66% 112.64% 112.95% 116.32% 118.03% 119.01% 115.90% 118.11% 117.60% 119.88% 121.80% 125.65% 125.29% 128.62% 133.35% 133.74% 134.61% 140.39% 145.34% 142.45% 148.88%

100.00% 101.66% 104.85% 104.84% 107.34% 111.57% 112.90% 114.14% 118.27% 119.50% 123.28% 122.47% 129.82% 133.64% 135.11% 135.86% 141.80% 141.78% 145.29% 147.17% 145.20% 150.03% 152.85% 158.07% 162.69% 166.79%

100.00% 101.74% 103.67% 106.30% 110.75% 113.72% 117.69% 120.96% 123.69% 124.30% 127.36% 127.14% 132.75% 133.19% 136.21% 140.54% 144.73% 145.12% 154.21% 156.27% 156.51% 161.23% 162.61% 168.16% 177.05% 180.10%

100.00% 102.42% 105.62% 105.48% 105.50% 107.77% 106.91% 105.18% 106.76% 108.69% 112.47% 115.78% 119.85% 123.80% 131.71% 138.40% 139.84% 141.44% 147.36% 151.83% 152.69% 157.83% 158.13% 160.22% 165.89% 163.77%

100.00% 102.03% 104.73% 106.17% 107.15% 108.61% 109.95% 110.04% 109.40% 115.09% 120.76% 123.63% 126.17% 130.03% 133.66% 134.50% 133.95% 137.19% 140.28% 141.43% 143.56% 144.32% 145.65% 149.12% 151.10% 154.61%

100.00% 101.93% 104.21% 105.65% 107.94% 107.25% 105.55% 106.40% 106.84% 107.37% 109.45% 113.08% 112.31% 111.73% 113.13% 118.29% 121.15% 122.20% 126.75% 126.80% 132.18% 132.22% 135.43% 137.49% 143.82% 148.17%

100.00% 100.69% 101.25% 104.64% 106.02% 108.63% 111.73% 111.12% 113.23% 113.70% 119.35% 118.66% 121.51% 124.47% 127.719% 129.34% 129.84% 129.18% 128.17% 128.88% 135.25% 138.64% 145.52% 148.30% 150.99% 158.80%

100.00% 105.74% 110.92% 111.93% 119.94% 121.12% 123.89% 125.20% 129.82% 133.88% 139.56% 145.46% 153.56% 153.75% 155.39% 162.46% 164.41% 171.12% 172.04% 175.81% 170.86% 169.19% 174.87% 181.32% 183.37% 190.16%

100.00% 100.00% 102.10% 104.09% 104.12% 106.12% 109.17% 108.28% 109.74% 110.18% 114.02% 113.04% 117.12% 118.86% 122.24% 130.29% 131.36% 137.94% 140.65% 141.73% 148.08% 146.58% 154.23% 151.40% 155.30% 156.55%

100.00% 103.03% 107.84% 110.39% 111.10% 111.37% 112.16% 113.50% 113.87% 116.85% 119.95% 122.87% 124.88% 124136%+125.69% 131.04% 130.16% 131.28% 133.43% 138.45% 139.56% 146.46% 153.73% 156.23% 157.55% 167.83%

100.00% 99.69% 103.10% 103.23% 107.45% 108.78% 112.07% 114.75% 118.72% 123.73% 123.06% 126.91% 130.29% 138.70% 139.16% 143.53% 150.89% 154.67% 154.52% 154.55% 151.80% 157.02% 164.37% 171.90% 176.08% 180.89%

100.00% 101.16% 99.32% 100.42% 103.53% 106.21% 107.06% 105.78% 105.33% 108.96% 111.12% 115.46% 117:30%1119.98% 122.19%124.41% 126.73% 130.15% 137.61% 139.01% 142.46% 148.20% 145.44% 145.76% 139.00% 144.52%

100.00% 102.15% 104.88% 106.86% 112.86% 119.39% 120.98% 122.16% 123.69% 126.15% 125.45% 127.43% 128.70% 129.52%:131.60% 136.82% 142.63% 148.719% 147.84% 149.40% 153.75% 155.22% 158.48% 160.31% 159.89% 166.62%

100.00% 100.10% 98.29% 101.62% 105.52% 100.32% 100.09% 101.50% 103.47% 105.48% 108.42% 109.35% 114.14% 121.53% 125.00% 127.45% 132.89% 133.43% 132.36% 137.90% 139.39% 140.99% 151.64% 145.43% 147.41% 152.88%

100.00% 104.07% 101.97% 103.53% 108.22% 106.45% 111.99% 116.43% 115.71% 114.34% 119.63% 122.69%.122/66% 124:65%r123.80% 126.32% 132.27% 139.68% 143.52% 143.20% 148.89% 156.15% 160.85% 165.61% 168.33% 170.77%

100.00% 105.62% 107.43% 108.21% 110.80% 113.22% 112.59% 116.82% 118.01% 121.00% 124.85% 133.38% 136.17% 142.29% 145.22% 148.71% 149.97% 156.48% 158.59% 159.13% 165.09% 170.64% 170.22% 171.07% 181.59% 180.76%

100.00% 102.34% 103.24% 107.41% 109.15% 109.25% 112.32% 115.60% 116.07% 119.51% 120.53% 126.22% 123:89% 125:21% 128.85% 133.31% 132.89% 138.27% 140.39% 144.20% 152.05% 153.11% 156.35% 157.29% 159.00% 161.36%

100.00% 102.26% 104.41% 105.94% 105.79% 107.19% 107.76% 109.08% 110.98% 114.90% 116.67% 121.59% 121.15% 125.63% 127.81% 128.88% 130.20% 135.10% 132.27% 135.80% 141.07% 142.46% 146.96% 147.86% 146.11% 149.43%

100.00% 101.58% 102.48% 106.76% 111.06% 113.11% 118.63% 125.45% 128.58% 131.40% 132.11% 133.52% 134.19% 135.16% 132.18% 130.87% 134.75% 138.61% 138.41% 139.77% 144.59% 145.54% 151.12% 155.18% 155.94% 164.33%

100.00% 101.97% 103.35% 106.07% 109.35% 112.23% 115.34% 119.91% 125.47% 124.09% 123.04% 125.04% 127.47% 128.69% 130.25% 134.66% 140.67% 142.90% 145.40% 150.04% 153.79% 159.16% 164.08% 166.73% 171.19% 174.07%

100.00% 102.07% 103.87% 106.59% 108.54% 113.66% 120.15% 124.01% 128.48% 133.01% 135.76% 136.71% 143.21% 149.76% 153.88% 153.12% 155.54% 160.43% 160.92% 167.35% 167.03% 173.72% 176.46% 180.83% 179.85% 181.63%

100.00% 103.33% 106.91% 107.62% 110.51% 112.21% 113.51% 118.74% 121.24% 125.61% 124.50% 130.27% 132.36% 134.43% 136.23% 140.04% 145.14% 151.76% 159.14% 164.66% 163.24% 165.68% 164.22% 167.66% 171.32% 169.47%

100.00% 98.39% 97.59% 100.61% 97.68% 100.64% 102.37% 105.39% 105.74% 106.68% 106.47% 106.28% 104.74% 108.84% 112.03% 111.49% 114.62% 114.57% 118.56% 120.70% 129.22% 135.76% 136.66% 137.12% 141.06% 141.53%

100.00% 104.04% 106.02% 108.19% 112.53% 114.87% 116.17% 121.85% 125.09% 129.62% 130.32% 136.76% 137.33% 140.78% 142.42% 139.02% 143.45% 142.12% 145.02% 149.73% 149.10% 156.71% 154.95% 164.22% 166.57% 171.90%

100.00% 100.98% 100.38% 102.01% 105.46% 109.45% 113.07% 116.25% 120.55% 122.23% 123.88% 125.82% 128.79% 134.56% 138.51% 138.22% 144.77% 149.34% 152.87% 153.27% 158.20% 156.83% 155.45% 159.15% 164.19% 160.36%

100.00% 104.37% 104.98% 109.09% 109.04% 112.05% 113.16% 114.99% 115.62% 115.43% 120.75% 121.81% 123.45% 120.64% 125.10% 126.19% 124.88% 126.76% 132.00% 137.31% 145.44% 146.29% 145.39% 144.64% 146.91% 148.717%

100.00% 102.85% 108.99% 112.14% 113.17% 114.77% 118.45% 124.73% 130.32% 131.07% 133.72% 133.89% 137.11% 139.46% 142.47% 145.58% 148.69% 150.63% 148.22% 152.66% 154.98% 154.99% 164.31% 170.58% 186.09% 186.21%

100.00% 101.85% 103.21% 105.38% 103.81% 102.10% 104.83% 108.01% 110.98% 113.22% 118.44% 121.32% 124.97% 129.19% 132.28% 132.38% 132.12% 131.76% 137.96% 142.04% 143.60% 147.99% 150.80% 155.09% 161.78% 161.52%
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FE-RENTRER

0 1 2 3 4 5 6 7 8 9 10 11 12
18,413,497,.960  1,025,058,140 1,086,663,036 1,121,123,459 1,197,154,372 1,267,429,607 1,350,322,845 1,414,249,045 1,501,204,572 1,678,375,166 1,755,574,820  (1.674.173,537)  1,925,238.,789
17.240,224,961  1,058,689,213 1,098,299,692 1,178,088,042 1,230,004,760 1,281,462,947 1,301,423,125 1,345,916,498 1,400,565,037 1,428,743,123 1,479,313,648  (1.606,096,232)  1,625.,838.475
18,371.812,063  1,054,521.,461 1,107,110,990 1,184,913,495 1,268,415,100 1,322,393,055 1,365,918,197 1,439,138,507 1,490,409,177 1,552,625,520 1,678,559,351  (1,212,641,583) 1,787,631.378
18,130,971,147  1,071,539,095 1,121,267,389 1,159,851,058 1,184,980,991 1,274,366,256 1,364,564,704 1,436,417,154 1,529,505,827 1,542,420,949 1,638,047,347  (1.415,728,289)  1,761,079,398
18,313,082,247  1,052,799,567 1,122,540,627 1,202,489,199 1,236,110,533 1,341,238,278 1,418,646,193 1,474,584,124 1,572,020,708 1,645,774,980 1,643,284,474  (1.456,918.,836)  1,739,053,002
19,845,246,573  1,050,792,997 1,104,538,053 1,214,046,132 1,312,767,937 1,392,836,711 1,497,010,346 1,563,428,592 1,667,870,544 1,722,166,785 1,769,533,524  (1,234,210,505)  2,000,913,276
18,987,924,038  1,071,398.816 1,096,987,700 1,151,408,780  1,239,935,045 1,348,407,792 1,415,850,525 1,489,383,532 1,569,203,707 1,688,264,403 1,712,423,594  (1.393,234,929)  1,850,260,539
17.951,813.347  1,037,359,920 1,091,089,620 1,184,139.817 1,214,154,433 1,281,814,913 1,339,097,968 1,364,888,045 1,456,422,808 1,498,091,052 1,608,953,080  (1.265.869,157)  1,718.464.,763
18,813,313.151  1,060,232,328 1,118,408,066 1,172,995,053 1,239,019,257 1,304,870,851 1,369,507,112 1,425,967,557 1,478,408,771 1,598,669,317 1,675,103,469  (1,253,135,224)  1,899,802.819
18.993,069.443  1,123.204.586 1,162,121.816 1,208,895,927 1,241,464,040 1,325,216,780 1,420,786,300 1,559,809,922 1,627,142,403 1,701,923,992 1,738,859,326  (1.953.860.010)  1,909,187,862
19,783,173,167  1,031,395,699 1,110,252,522 1,180,146,005 1,258,288,283 1,388,149,558 1,425,611,465 1,540,033,357 1,672,804,250 1,777,148,994 1,800,000,000  (1,116,328,585)  2,011,558,139
17,330,592,780  1,046,507,364 1,122,594,100 1,177,283,834 1,221,789,221 1,246,773.891 1,272,747,922 1,279,368,809 1,383,829,640 1,483,430,045 1,527,471,351  (1,561,815,642)  1,709,524.,747
17.330,986,191  1,051,592,784 1,114,552,142 1,169,346,649 1,221,170,045 1,283,160,461 1,303,467.836 1,324,295,314 1,345,652.857 1,418,417,401 1,510,713,119  (1.660.910,871)  1,688,721,016
18,472,356,550  1,048.444.530 1,086,304,560 1,124,690,116 1,185,241,319 1,246,450,761 13353.586,836 1,410,692,760 1,475,616,756 1,576,860,865 1,681,752,989  (1.265.769.702)  1,847,881,662
19,378,609.697  1,053,747,263 1,145,850,424 1,226,740,583 1,282,634,614 1,354,801,744: 1,404,916,759 1,482,329,754 1,557,181,280 1,607,216,778 1,728,178,938  (1.455,135,663)  1,978,232.315
18.369,760,654  1,077.723.200 1,123,095,188 1,202,579,375 1,244,150,062 1,298,239.456 1,346,160,265 1,419.921,119 1,477.767,002 1,460,200,621 1,542,190,277  (1.241.204,145)  1,716,264.272
19,274,431,240  1,043,487,479 1,111,195,820 1,144,430,552 1,210,921,888 1,284,022,396. = "1,396,740,940 " 1,492,010:900  1,583,953,991 1,715,328,962 1,800,000,000  (1.404,650,347)  2,032,316,616
18,307,738,137  1,047,611,621 1,102,352,011 1,137,838,293 1,174,252,566 1,244,279,919 1,830:790,499 1,395,364,016 1,488,470,826 1,578,464,625 1,612,948,876  (1,664.881,420) 1,848,378,021
18,621,530,050  1,030,973,992 1,088,434,426 1,162,425,071 1,256,931,291 1,291,172,860 1,332.110,491 1,398.007,592 1,450,423,098 1,588,907,659 1,652,840,147  (1.447.,834,901)  1,876,246,212
18,377,239,187  1,049,325,031 1,087,199.873 1,121,207,533 1,204,940,535 1,226,797,020 1,2815327,908 1,361,822,668 1,411,196,792 1,489,124.874 1,647,572,567  (1.410,937.286)  1,900,010,260
16,691,640,658  1,051,328,798 1,104,919,856 1,110,534,363 1,134,579,574 1,181,349,623 1,214,254,106 1,284,434,797 1,330,097,584 1,423,070,332 1,530,024,937  (1,748,016,045)  1,651,355.203
17.820.803.349  1,031,108.,978 1,112,524.805 1,170,948,122 1,201,223,961 1,220,274,113 1,283,857,954 1,348,290,781 1,413,730,142 1,451,647,298 1,581,051,808  (1.479.271.217)  1,785,812,581
18,758,548,356  1,064,942,762 1,118,538,757 1,138,581,719 1,226,730,016 1,283,609,824 1,357,444,341 1,471,272,383 1,523,205,053 1,635,924,903 1,682,728,012  (1,625,235,799)  1,922,773,524
17,993,113,204  1,041,968,735 1,091,217,118 1,149,399,518 1,202,111,814 1,260,988,490 1,327,303,044 1,408,252,296 1,500,552,902 1,533,002,750 1,616,276,528  (1,613.382,409)  1,739,242.891
17,721,839,968 983,550,950 1,050,170,481 1,115,265,523 1,199,744,526 1,241,628,651 1,279,397,865 1,287,414,612 1,363,390,552 1,439,996.,422 1,557,015,210  (1.023,996,567)  1,730,693.251
16,840,579.936  1,071,100,974 1,099,232,834 1,142,434,871 1,183,703,057 1,185,338,506 1,275,067,579 1,303,947,136 1,326,174,644 1,379,042,763 1,494,845,207  (1.837.986,962)  1,642,616.,479
19,293,714.918  1,055,634,175 1,087,148,086 1,145,212,318 1,219,064,353 1,319,747.819 1,428,209,724 1,569,619,388 1,603,109,600 1,652,093,044 1,772,491,783  (1.351,112.549)  1,932,828,732
19,235,315,191  1,050,529,211 1,094,992,312 1,152,985,686 1,219,682,462 1,282,323,742 1,394,549,914 1,516,370,303 1,648.,590,547 1,727,816,126 1,792,153,907  (1,292,532,767)  1,956,639,680
18,324,215,470  1,053,683,725 1,123,465,805 1,198,765,713 1,256,655,217 1,320,089,950 1,342,914,182 1,423,500,668 1,503,392,104 1,554,204,631 1,609,885,897  (1.611,173,111)  1,788,111,553
17,028,164,676  1,048,381,312 1,065,083,192 1,099,042,428 1,161,234,595 1,214,515,062 1,293,849,580 1,354,706,725 1,424,645,036 1,524,849,972 1,566,637,782  (1.452,447,110)  1,670,288,431

B c 18,333,843, 610 ~—=18,334 7 4 ~ ($+- &24p% 1 82 »302¢)
E# L0 835 888,568 ~= 8357 § ~
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13 14 15 16 17 18 19 20 21 22 23 24 25

2,010,735,451  2,098,067,925  2,126,792,539  2,176,652,162  2,272,841,595  2,383,206,259  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,733,612,080  1,828,873,190  1,919,404,381  1973,174,411  2,083,880,242  2,207,425,570  2,316,091,297  2,325971,613  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,896,324,807  1,925410,978  2,035,767,674  2,127,970,043  2,186,614,194  2,258,740,725  2,327,506,082  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,801,972,022  1,909,706,825  2,023,238,871  2,134,339,255  2,178,845,741  2,345,002,268  2,398,546,585  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,809,646,043  1,923,221,140  2,038,412,760  2,112,316,075  2,132,802,846  2,242,929,787  2,378,736,770  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,157,803,291  2,286,315,980  2,366,025,135  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,993,337,510  2,087,516,873  2,219,831,415  2,291,811,677  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,822,544,879  1,888,624,324  1981,511,244  2,103,424,258  2,154,339,772  2,298,261,519  2,388,143,226  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,946,613,257  2,085,831,230  2,203,377,789  2,272,426,853  2,371,367,694  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,029,956,549  2,115,346,284  2,217,898,127  2,310,202,805  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,131,717,884  2,271,089,726  2,341,260,997  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,728377,129  1,824,066,737  1,958,008,657  2,023,783,721  2,108,100,031  2,214,803,458  2,303,408,740  2,358,120,596  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,844,303,906  1,930,257,072  1,927,955,993  2,042,008,426  2,108,015,527  2,168,403,733  2,234,050,658,.  2,390,401,502  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,927,392,454  2,059,296,552  2,117,446,882  2,239,050,728  2,330,689,290  2,400,000,000 400,000,000 2:400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,130,243,996  2,253,379,812  2,387,887,831  2,400,000,000  2,400,000,000  2,400,000,000. " 2,400,000,000 " 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1815388418 1,922,032,298  2,094,646922  2,261,010,888  2,392,094,035  2,400,000,000  2,400,000,000 M 2400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,105,583,984  2,204,939,269  2,320,969,718  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000;900 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,924,915940  2,004,386,269  2,188,304,442  2,312,736,617  2,400,000,000  2,400,000,000 % 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,025706,173  2,111,609,102  2,201,855406  2,305,835,039  2,400,000,000  2,400,000,000" 2,400:000,000 4 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,017,115,923  2,096,771,001  2,185,464,854  2,329,875,863  2,400,000,000  2,400,000,000 ~2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,691,658,300  1,763,778,206  1,882,853,812  1,932,330,593  2,048,563,737  2,092,719,616  2,305,668,085  2,389,832,076  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,831,233,210  1,931,746,931  2,006,854,852  2,147,399,060  2,237,568,623  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,002,840,035  2,135,180,757  2,248,223,147  2,339,724,961  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,875,188,015  1,933,308,052  2,021,840,951  2,165,717,340  2,292,706,793  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,798,199,005  1,906,332,946  2,008,604,178  2,130,303,984  2,200,628,886  2,294,993,116  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,712,358,786  1,775,603,257  1,902,769,256  1,997,389,646  2,084,595,548  2,165,605,873  2,328,041,920  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,111,961,439  2,210,749,329  2,275,209,269  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,979,210,604  2,089,128,112  2,310,674,860  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,803,888,212  1,958,219,329  2,103,891,948  2,198,000,330  2,332,722,274  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,713,543,545  1,789,558,197  1,865,615,038  1,855,192,985  2,030,800,115  2,102,618,267  2,177,673,185  2,299,613,232  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
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%9

A - E RS

0 1 2 3 4 5 6 7 8 9 10 11 12
19,393,196,708  1,025,058,140 1,086,663,036 1,121,123,459 1,197,154,372 1,267,429,607 1,350,322,845 1,414,249,045 1,501,204,572 1,678,375,166 1,755,574,820 386,270,147 1,925,238,789
18,106,120,646  1,058,689,213 1,098,299,692 1,178,088,042 1,230,004,760 1,281,462,947 1,301,423,125 1,345,916,498 1,400,565,037 1,428,743,123 1,479,313,648 259,705,594 1,625,838.475
19,197.882,062  1,054,521.,461 1,107,110,990 1,184,913,495 1,268,415,100 1,322,393,055 1,365,918,197 1,439,138,507 1,490,409,177 1,552,625,520 1,678,559,351 585,044,804 1,787,631,378
19,013,320,306  1,071,539,095 1,121,267,389 1,159,851,058 1,184,980,991 1,274,366,256 1,364,564,704 1,436,417,154 1,529,505,827 1,542,420,949 1,638,047,347 478,214,560 1,761,079,398
19,198,828,329  1,052,799,567 1,122,540,627 1,202,489,199 1,236,110,533 1,341,238,278 1,418,646,193 1,474,584,124 1,572,020,708 1,645,774,980 1,643,284,474 442,833,905 1,739,053,002
20,717,351,584  1,050,792,997 1,104,538,053 1,214,046,132 1,312,767,937 1,392,836,711 1,497,010,346 1,563,428,592 1,667,870,544 1,722,166,785 1,769,533,524 642,211,376 2,000,913,276
19.907,112,631  1,071,398.816 1,096,987,700 1,151,408,780  1,239,935,045 1,348,407,792 1,415,850,525 1,489,383,532 1,569,203,707 1,688,264,403 1,712,423,594 563,715,854 1,850,260,539
18,772,828.890  1,037,359,920 1,091,089,620 1,184,139.817 1,214,154,433 1,281,814,913 1,339,097,968 1,364,888,045 1,456,422,808 1,498,091,052 1,608,953,080 523,172,395 1,718,464,763
19,675,606,723  1,060,232,328 1,118,408,066 1,172,995,053 1,239,019,257 1,304,870,851 1,369,507,112 1,425,967,557 1,478,408,771 1,598,669,317 1,675,103.469 606,608,387 1,899,802,819
20,112,410,640  1,123.204.586 1,162,121.816 1,208,895,927 1,241,464,040 1,325,216,780 1,420,786,300 1,559,809,922 1,627,142,403 1,701,923,992 1,738,859,326 345.419,650 1,909,187.862
20,602,397,288  1,031,395,699 1,110,252,522 1,180,146,005 1,258,288,283 1,388,149,558 1,425,611,465 1,540,033,357 1,672,804,250 1,777,148,994 1,800,000,000 609,649,028 2,011,558,139
18,242,981,033  1,046,507,364 1,122,594,100 1,177,283,834 1,221,789,221 1,246,773,891 1,272,747,922 1,279,368,809 1,383,829,640 1,483,430,045 1,527,471,351 383,504,252 1,709,524,747
18,253,210,906  1,051,592,784 1,114,552,142 1,169,346,649 1,221,170,045 1,283,160,461 1,303,467.836 1,324,295,314 1,345,652.857 1,418,417,401 1,510,713,119 301,232,711 1,688,721,016
19.307,651,744  1,048.444.530 1,086,304,560 1,124,690,116 1,185,241,319 1,246,450,761 13353.586,836 1,410,692,760 1,475,616,756 1,576,860,865 1,681,752,989 547,694,897 1,847,881,662
20,311,779,019  1,053,747,263 1,145,850,424 1,226,740,583 1,282,634,614 1,354,801,744: 1,404,916,759 1,482,329,754 1,557,181,280 1,607,216,778 1,728,178,938 525,726,913 1,978,232,315
19,195,349,392  1,077,723,200 1,123,095,188 1,202,579,375 1,244,150,062 1,298,239.456 1,346,160,265 1,419.921,119 1,477.767,002 1,460,200,621 1,542,190,277 555,659,123 1,716,264,272
20,205,802,993  1,043,487,479 1,111,195,820 1,144,430,552 1,210,921,888 1,284,022,396. = "1,396,740,940 " 1,492,010:900  1,583,953,991 1,715,328,962 1,800,000,000 573,137,776 2,032,316,616
19,279,011,837  1,047,611,621 1,102,352,011 1,137,838,293 1,174,252,566 1,244,279,919 1,830:790,499 1,395,364,016 1,488,470,826 1,578,464,625 1,612,948,876 381,152,571 1,848,378,021
19,531,954.609  1,030,973,992 1,088,434,426 1,162,425,071 1,256,931,291 1,291,172,860 1,332.110,491 1,398.007,592 1,450,423,098 1,588,907,659 1,652,840,147 494,126,410 1,876,246,212
19,286,417.663  1,049,325,031 1,087,199.873 1,121,207,533 1,204,940,535 1,226,797,020 1,2815327,908 1,361,822,668 1,411,196,792 1,489,124.874 1,647,572,567 528,892,800 1,900,010,260
17,617,404.274  1,051,328,798 1,104,919,856 1,110,534,363 1,134,579,574 1,181,349,623 1,214,254,106 1,284,434,797 1,330,097,584 1,423,070,332 1,530,024,937 220,180,260 1,651,355,203
18.695.955.614  1,031,108.978 1,112,524.805 1,170,948,122 1,201,223,961 1,220,274,113 1,283,857,954 1,348,290,781 1,413,730,142 1,451,647,298 1,581,051,808 402,362,501 1,785,812,581
19,736,900,557  1,064,942,762 1,118,538,757 1,138,581,719 1,226,730,016 1,283,669,824 1,357,444,341 1,471,272,383 1,523,205,053 1,635,924,903 1,682,728,012 432,904,832 1,922,773,524
18,924,929,214  1,041,968,735 1,091,217,118 1,149,399,518 1,202,111,814 1,260,988,490 1,327,303,044 1,408,252,296 1,500,552,902 1,533,002,750 1,616,276,528 365,165,543 1,739,242,891
18,433,082,029 983,550,950 1,050,170,481 1,115,265,523 1,199,744,526 1.241,628,651 1,279,397,865 1,287,414,612 1,363,390,552 1,439,996,422 1,557,015,210 577,295,078 1,730,693,251
17.820,859,750  1,071,100,974 1,099,232,834 1,142,434,871 1,183,703,057 1,185,338,506 1,275,067,579 1,303,947,136 1,326,174,644 1,379,042,763 1,494,845,207 223,450,542 1,642,616.479
20,175,467,060  1,055,634,175 1,087,148,086 1,145,212,318 1,219,064,353 1,319,747.819 1,428,209,724 1,569,619,388 1,603,109,600 1,652,093,044 1,772,491,783 541,809,198 1,932,828,732
20,106,272,177  1,050,529,211 1,094,992,312 1,152,985,686 1,219,682,462 1,282,323,742 1,394,549,914 1,516,370,303 1,648,590,547 1,727,816,126 1,792,153,907 581,925,602 1,956,639,680
19,285,707,340  1,053,683,725 1,123,465,805 1,198,765,713 1,256,655,217 1,320,089,950 1,342,914,182 1,423,500,668 1,503,392,104 1,554,204,631 1,609,885,897 418,130,633 1,788,111,553
17,888,873,606  1,048,381,312 1,065,083,192 1,099,042,428 1,161,234,595 1,214,515,062 1,293,849,580 1,354,706,725 1,424,645,036 1,524,849,972 1,566,637,782 404,483,603 1,670,288.431

B c 19,233,224, 221 ~=19,233 F 4 ~ ($+- &24p% 1 82 »302¢)
BE L 841,867,773 ~= B42TF H ~
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29 2Hx-menEeRs (4)

13 14 15 16 17 18 19 20 21 22 23 24 25

2,010,735,451  2,098,067,925  2,126,792,539  2,176,652,162  2,272,841,595  2,383,206,259  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,733,612,080  1,828,873,190  1,919,404,381  1973,174,411  2,083,880,242  2,207,425,570  2,316,091,297  2,325971,613  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,896,324,807  1,925410,978  2,035,767,674  2,127,970,043  2,186,614,194  2,258,740,725  2,327,506,082  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,801,972,022  1,909,706,825  2,023,238,871  2,134,339,255  2,178,845,741  2,345,002,268  2,398,546,585  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,809,646,043  1,923,221,140  2,038,412,760  2,112,316,075  2,132,802,846  2,242,929,787  2,378,736,770  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,157,803,291  2,286,315,980  2,366,025,135  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,993,337,510  2,087,516,873  2,219,831,415  2,291,811,677  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,822,544,879  1,888,624,324  1981,511,244  2,103,424,258  2,154,339,772  2,298,261,519  2,388,143,226  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,946,613,257  2,085,831,230  2,203,377,789  2,272,426,853  2,371,367,694  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,029,956,549  2,115,346,284  2,217,898,127  2,310,202,805  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,131,717,884  2,271,089,726  2,341,260,997  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,728377,129  1,824,066,737  1,958,008,657  2,023,783,721  2,108,100,031  2,214,803,458  2,303,408,740  2,358,120,596  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,844,303,906  1,930,257,072  1,927,955,993  2,042,008,426  2,108,015,527  2,168,403,733  2,234,050,658,.  2,390,401,502  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,927,392,454  2,059,296,552  2,117,446,882  2,239,050,728  2,330,689,290  2,400,000,000 400,000,000 2:400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,130,243,996  2,253,379,812  2,387,887,831  2,400,000,000  2,400,000,000  2,400,000,000. " 2,400,000,000 " 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1815388418 1,922,032,298  2,094,646922  2,261,010,888  2,392,094,035  2,400,000,000  2,400,000,000 M 2400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,105,583,984  2,204,939,269  2,320,969,718  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000;900 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,924,915940  2,004,386,269  2,188,304,442  2,312,736,617  2,400,000,000  2,400,000,000 % 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,025706,173  2,111,609,102  2,201,855406  2,305,835,039  2,400,000,000  2,400,000,000" 2,400:000,000 4 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,017,115,923  2,096,771,001  2,185,464,854  2,329,875,863  2,400,000,000  2,400,000,000 ~2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,691,658,300  1,763,778,206  1,882,853,812  1,932,330,593  2,048,563,737  2,092,719,616  2,305,668,085  2,389,832,076  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,831,233,210  1,931,746,931  2,006,854,852  2,147,399,060  2,237,568,623  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,002,840,035  2,135,180,757  2,248,223,147  2,339,724,961  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,875,188,015  1,933,308,052  2,021,840,951  2,165,717,340  2,292,706,793  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,798,199,005  1,906,332,946  2,008,604,178  2,130,303,984  2,200,628,886  2,294,993,116  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,712,358,786  1,775,603,257  1,902,769,256  1,997,389,646  2,084,595,548  2,165,605,873  2,328,041,920  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

2,111,961,439  2,210,749,329  2,275,209,269  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,979,210,604  2,089,128,112  2,310,674,860  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,803,888,212  1,958,219,329  2,103,891,948  2,198,000,330  2,332,722,274  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000

1,713,543,545  1,789,558,197  1,865,615,038  1,855,192,985  2,030,800,115  2,102,618,267  2,177,673,185  2,299,613,232  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
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210 > R4 RLE
0 1 2 3 4 5 6 7 8 9 10 11 12
19,227,759.391  1,025,058,140 1,086,663,036 1,121,123,459 1,197,154,372 1,267,429,607 1,350,322,845 1,414,249,045 1,501,204,572 1,678,375,166 1,755,574,820 1,813,655,550 1,925,238,789
17.842.837.477  1,058,689.213 1,098,299,692 1,178,088,042 1,230,004,760 1,281,462.,947 1,301,423,125 1,345,916,498 1,400,565,037 1,428,743,123 1,479,313,648 1,519,741,387 1,625.838.,475
18.875.528.639  1,054,521.461 1,107,110,990 1,184,913.495 1,268.415,100 1,322,393.055 1,365,918,197 1,439,138,507 1,490,409,177 1,552,625.,520 1,678,559,351 1,744,050,417 1,787,631,378
18,729,402,180  1,071,539,095 1,121,267,389 1,159,851,058 1,184,980,991 1,274,366,256 1,364,564,704 1,436,417,154 1,529,505,827 1,542,420,949 1,638,047,347 1,702,957,574 1,761,079,398
18,942,191,929  1,052,799,567 1,122,540,627 1,202,489,199 1,236,110,533 1,341,238,278 1,418,646,193 1,474,584,124 1,572,020,708 1,645,774,980 1,643,284,474 1,714,237,927 1,739,053,002
20,466,188,000  1,050,792,997 1,104,538,053 1,214,046,132 1,312,767,937 1,392,836,711 1,497,010,346 1,563,428,592 1,667,870,544 1,722,166,785 1,769,533,524 1,922,975,771 2,000,913,276
19,635,582.970  1,071,398.816 1,096,987,700 1,151,408,780 1,239,935,045 1,348,407,792 1,415,850,525 1,489,383,532 1,569,203,707 1,688,264,403 1,712,423,594 1,809,647,346 1,850,260,539
18.433,975,291  1,037.,359.920 1,091,089,620 1,184,139,817 1,214,154,433 1,281,814,913 1,339,097.,968 1,364,888,045 1,456,422,808 1,498,091,052 1,608,953,080 1,653,957,106 1,718.,464,763
19,369.475.709  1,060,232.328 1,118,408,066 1,172,995,053 1,239,019,257 1,304,870,851 1,369,507,112 1,425,967,557 1,478.,408,777 1,598,669.317 1,675,103.469 1,793,257,202 1,899,802,819
19.976,724,335  1,123.204.586 1,162,121.816 1,208,895,927 1,241,464.,040 1,325,216,780 1,420,786,300 1,559,809,922 1,627,142,403 1,701,923,992 1,738,859,326 1,823,689,379 1,909,187.862
20,316,840,108  1,031,395,699 1,110,252,522 1,180,146,005 1,258,288,283 1,388,149,558 1,425,611,465 1,540,033,357 1,672,804,250 1,777,148,994 1,811,177,776 1,879,852,037  2,011,558,139
17,961,353,834  1,046,507,364 1,122,594,100 1,177,283,834 1,221,789,221 1,246,773.891 1,272,747,922 1,279,368,809 1,383,829,640 1,483,430,045 1,527,471,351 1,612,165,527 1,709,524,747
17,995,242,798  1,051,592,784 1,114,552,142 1,169,346,649 1,221,170,045 1,283,160,461 1,303,467.836 1,324,295,314 1,345,652.857 1,418,417,401 1,510,713,119 1,570,359,061 1,688,721,016
18.982,728,393  1,048,444.,530 1,086,304,560 1,124,690,116 1,185,241,319 1,246,450,761 1:353.586.836 1,410,692,760 1,475,616,756 1,576,860,865 1,681,752,989 1,702,305,060 1,847,881,662
20,085,456,234  1,053,747.,263 1,145,850,424 1,226,740,583 1,282,634,614 1,354,801,744 1,404,916,759 1,482,329,754 1,557,181,280 1,607,216,778 1,728,178,938 1,848,977,504 1,978.232,315
18.834,686,567  1,077.723.200 1,123,095,188 1,202,579,375 1,244,150,062 1,298,239.456 1,346,160,265 1,419.921,119 1,477.767,002 1,460,200,621 1,542,190,277 1,649,142,656 1,716,264,272
20,039,934,671  1,043,487,479 1,111,195,820 1,144,430,552 1,210,921,888 1,284,022,396 1,396,740,940 1,492,010:900 1,583,953,991 1,715,328,962 1,830,193,632 1,968,082,700  2,032,316,616
19,058,861,425  1,047,611,621 1,102,352,011 1,137,838,293 1,174,252,566 1,244,279,919 1,830:790,499 1,395,364,016 1,488,470,826 1,578,464,625 1,612,948,876 1,714,960,016 1,848,378,021
19,269,946,204  1,030,973,992 1,088,434,426 1,162,425,071 1,256,931,291 1,291,172,860 1,332.110,491 1,398.007,592 1,450,423,098 1,588,907,659 1,652,840,147 1,756,342,481 1,876,246,212
18.997.324,687  1,049,325,031 1,087,199.873 1,121,207,533 1,204,940,535 1,226,797,020 1,2815327.908 1,361,822,668 1,411,196,792 1,489,124,874 1,647,572.,567 1,744,785,064 1,900,010,260
17.398.073.588  1,051,328.798 1,104,919,856 1,110,534,363 1,134,579,574 1,181,349,623 1,214,254,106 1,284,434,797 1,330,097,584 1,423,070,332 1,530,024,937 1,555,389,712 1,651,355,203
18.427.057.807  1,031,108.,978 1,112,524.805 1,170,948,122 1,201.223.961 1,220,274,113 1,283,857,954 1,348,290,781 1,413,730,142 1,451,647,298 1,581,051,808 1,652,795,357 1,785,812,581
19,541,110,201  1,064,942,762 1,118,538,757 1,138,581,719 1,226,730,016 1,283,609,824 1,357,444,341 1,471,272,383 1,523,205,053 1,635,924,903 1,682,728,012 1,808,376,239 1,922,773,524
18,686,612,063  1,041,968,735 1,091,217,118 1,149,399,518 1,202,111,814 1,260,988,490 1,327,303,044 1,408,252,296 1,500,552,902 1,533,002,750 1,616,276,528 1,667,901,697 1,739,242,891
18,054,464,031 983,550,950 1,050,170,481 1,115,265,523 1,199,744,526 1.241,628,651 1,279,397,865 1,287,414,612 1,363,390,552 1.439,996.,422 1,557,015,210 1,640,069,172 1,730,693,251
17.620,478,694  1,071,100,974 1,099,232,834 1,142,434 871 1,183,703,057 1,185,338,506 1,275,067,579 1,303,947,136 1,326,174,644 1,379,042.763 1,494,845,207 1,591,070,293 1,642,616,479
19.943.411,101  1,055,634.,175 1,087,148,086 1,145,212,318 1,219,064,353 1,319,747.819 1,428.,209,724 1,569,619,388 1,603,109,600 1,652,093,044 1,772,491,783 1,855,254,116 1,932,828,732
19,879,638,888  1,050,529,211 1,094,992,312 1,152,985,686 1,219,682,462 1,282,323,742 1,394,549,914 1,516,370,303 1,648,590,547 1,727,816,126 1,792,153,907 1,904,645,125 1,956,639,680
19,068,525,714  1,053,683,725 1,123,465,805 1,198,765,713 1,256,655,217 1,320,089,950 1,342,914,182 1,423,500,668 1,503,392,104 1,554,204,631 1,609,885,897 1,757,015,708 1,788,111,553
17,598,180,001  1,048,381,312 1,065,083,192 1,099,042,428 1,161,234,595 1,214,515,062 1,293,849,580 1,354,706,725 1,424,645,036 1,524,849,972 1,566,637,782 1,617,638,249 1,670,288.431
B¢ e : 18,975, 319,764 ~—18,975 7 § ~
E® L 857,651,730 ~= 858 F § ~
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13 14 15 16 17 18 19 20 21 22 23 24 25
2,010,735,451 2,098,067,925 2,126,792,539  2,176,652,162  2,272,841,595 2,383,2006,259 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,733,612,089 1,828,873,190 1,919,404,381 1,973,174,411 2,083,880,242 2,207,425,570  2,316,091,297 2,325,971,613 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,896,324,807 1,925,410,978 2,035,767,674  2,127,970,043 2,186,614,194 2,258,740,725 2,327,506,082 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,801,972,022 1,909,706,825 2,023,238,871 2,134,339,255 2,178,845,741 2,345,002,268 2,398,546,585 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,809,646,043 1,923,221,140 2,038,412,760 2,112,316,075 2,132,802,846  2,242,929,787 2,378,736,770  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
2,157,803,291 2,286,315,989 2,366,025,135 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,993,337,510  2,087,516,873 2,219,831,415 2,291,811,677 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,822,544,879 1,888,624,324 1,981,511,244  2,103,424,258 2,154,339,772 2,298,261,519 2,388,143,226 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,946,613,257 2,085,831,230 2,203,377,789  2,272,426,853 2,371,367,694 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
2,029,956,549 2,115,346,284 2,217,898,127 2,310,202,805 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
2,131,717,384 2,271,089,726 2,341,260,997 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,728,377,129 1,824,066,737 1,958,008,657 2,023,783,721 2,108,100,031 2,214,803,458 2,303,408,740  2,358,120,596 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,844,303,906 1,930,257,072 1,927,955,993 2,042,008,426  2,108,015,527 2,168,403,733 2,234,050,658.  2,390,401,502 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,927,392,454 2,059,296,552 2,117,446,882  2,239,050,728 2,330,689,290  2,400,000,000 .2:400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
2,130,243,996 2,253,379,812 2,387,887,831 2,400,000,000  2,400,000,000  2,400,000,000: " 2,400,000,000 = 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000
1,815,388,418 1,922,032,298 2,094,646,922  2,261,010,888 2,392,094,035 2,400,000,000 2,400,000,000 M 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
2,105,583,984  2,204,939,269 2,320,969,718 2,400,000,000 2,400,000,000  2,400,000,0000 *2,400,000,000 2,400,000;000 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
1,924,915,940  2,094,386,269 2,188,304,442 2,312,736,617 2,400,000,000  2,400,000,000 ‘ 2,400;,000,000__"2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
2,025,706,173 2,111,609,102  2,201,855,406 2,305,835,039 2,400,000,000 2,400,000,006 2,400;000,000 = 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
2,017,115,923 2,096,771,001 2,185,464,854 2,329,875,363 2,400,000,000  2,400,000,000 " 2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
1,691,658,300 1,763,778,206 1,882,853,812 1,932,330,593 2,048,563,737 2,092,719,616 2,305;668,085 2,389,832,076 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
1,831,233,210 1,931,746,931 2,006,854,852 2,147,399,060 2,237,568,623 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
2,002,840,035 2,135,180,757 2,248,223,147 2,339,724,961 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
1,875,188,015 1,933,308,052  2,021,840,951 2,165,717,340 2,292,706,793 2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
1,798,199,005 1,906,332,9046  2,008,604,178 2,130,303,984 2,200,628,386 2,294,993,116  2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
1,712,358,786 1,775,603,257 1,902,769,256 1,997,389,646 2,084,595,548 2,165,605,873 2,328,041,920  2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
2,111,961,439 2,210,749,329 2,275,209,269 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
1,979,210,604  2,089,128,112  2,310,674,860 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000
1,893,888,212 1,958,219,329 2,103,891,948 2,198,000,330 2,332,722,274  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
1,713,543,545 1,789,558,197 1,865,615,038 1,855,192,985 2,030,800,115 2,102,618,267 2,177,673,185 2,299,613,232 2,400,000,000  2,400,000,000  2,400,000,000 2,400,000,000 2,400,000,000
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