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Abstract: The importance of this study is driven by the significant role the investment in railway projects plays in the
national economy. The economic stability of many countries depends on the short and long term benefits of these projects.
Decision makers often face difficulties in assessing the economic feasibility of infrastructure projects, given the number of
risks and uncertainties associated with investing in these projects. Therefore, this study aimed to develop a methodology to
address uncertainties related to quantitative and qualitative risks associated with costs and revenues estimations for
railway projects.
To achieve this goal, a new mathematical model has been developed using Reference Class Forecasting method and Fuzzy
Sets theory to improve costs and revenues estimations for railway projects. The applicability of the proposed model is
illustrated using the feasibility study of the development of Aleppo-Damascus railway project, conducting sensitivity
analyses and analysing associated results. The study concluded the possibility of using the proposed model as a tool to
support the decision of sponsors and decision makers when selecting the economically viable investment option. The
proposed model is easy to use in the field of uncertain decision-making, as it can be used as a tool for analysing the
sensitivity of the economic feasibility of the project options under study.
The proposed methodology assumes: the availability of RCF data with high statistical quality; the performance of the
project under study is similar to the projects used to inform Reference Class Forecasting data; excluding the inflation as one
of causes for the increase in costs and revenues of railway projects.
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A lslasd! slerel qirs zaL g gy all ahlad B /C auluall 2 dasie du Clu 2y
2asall (o IS lu 3 (8) Aslall o :PI (C) g 5,8l iyl a0 2leall 2ladl Aasll Clus 1
Bilually Juiadll il 2oleall 20l acally PIW (D) §opall sleiinl 22K Loluall Ll
Suacly PW(MV) ¢ spiall 2zl iedll 2uleall 2l ioally PW(0&M) ¢o,aall
(1) Wslall 2iee PW (C)

PW(C) = PW(I) + PW(0&M) — PW (MV) 11 dolee
oo PW(C) clus abaiai (3) plaall hally (2) leall aexll (1) ¥olall alasialy
:(12) dslall

PW (1), + PW(0&M), — PW(MV),,
PW(C) = | PW(I),, + PW(0&M),, — PW(MV),, 12 slas
PW (1), + PW(0&M), — PW (MV),

PW(C) oleall @all csd (9) dslall (Weighted Method) Juaid! das,b alasiwl @i @3
LalS-dadie Aeud 4 Cmdy (iUl (3 Jo¥1 HLdl) adladl Sl Go¥) g gy il 488 63 5Ll aad .2
(13) Aslall alussals B/C 2l
— ~PW(B) — 13 Wales
PW () + PW(0&M) — PW(MV)
(8) Aslall (o Agunlly g9y all clwslal Zuluall 2l 2eall PW(B) (14) aslall Jies
(12) Wslall e Bigamelly § 9,801 oI 2uliall 2l 2l P (C)

B/C =

5 = ( ) = (PW(B)I'PW(B)m:PW(B)u) 14 idslee
= (C) = PW(I) + PW(0&M) — PW(MV) = (PW(C),, PW(C)p, PW(C)y,)

(15) Aslall e Juami (4) Zoball Zailly (14) .(13) c¥slall alisial
= PW(B)Z PW(B)m PW(B)U .
BIC= oWy, PW O PW O, 5 e
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sme e 5Ll s OsS Wy o4 Sslasdl JI Jasiy cauds adlall Giw adlacd B/C =T o5 13 3
352 skl 5,Siy adlall LS kIl das e oY1 S L) anady szl
el 3 92 pishidl @ masll sVl aly (cusdll @ S L) gamall Sl WLl paad 4
gzl 5Ll
I szl e guzmilly adlall o 2plaall Cally a3l & Byall o) .5
AB = (Ez - E1) = (B2 — Biw Bom — Bimy Bow — B1r)
AC = (éz - C~'1) = (Co1 = Crw, Com — Cimy Gy —~C11)
Aslall § alzall aslall olwslal Auleall 2l aaall By = (Byy, By, Bry) iid cos
(14) bl @ Al gamall cluld igleall &l aeall By = (Byy, Bom, Baw) -(14)
C, = ((14) Wslall § alzel) pdlall il doluall 2l 2eall ) = (Cpp, Gy, Cry)
(14) Aslall & aiall gaill oI Alall 3l sl (Cyp, Copp, Coyy)
s adlall e gumill 3 AB/AC = T s 15 .(17) Wslall 0 AB/AC aeidl cowns 6
Gylae o G Adeall S (4 Bolazll) wu> (il wuss oo bl LS (9 Al Bl i
Jaad Lzl sa LAl adloll ey cdude Loy adlull ae oalermll (paudlll e
@ _ ((321 —Byw)  (Bam —Bim)  (Bay — B1p)
AC (Cou _’Cu)’ "(Com = Cim) " (€ — Cry) )
Wal-dasie Aaght a8y Lobatdl gazme sl ¢l (e Jguasdl alaail Jl> @ 24l (e augadd] jamy
(g 9pdl hialyly) aslasleg @,m SligSe Bl ¢ loly Lols: Buaylay alall Aoyl 2zl e iy Aplaall
asd ohlll lasy ol sda Zxdlal LUl Slela¥l #1781y Slialll sda § il Glwl ped 4y
Sl Aayb bl of Ables ayline bl alasiwly "demls Jas A" slarel JULl o de Ayl
oo O 2aaldl Jl jny @l pa¥ 2ayludl alall 1ol 358 of Canis lwl @il duam)ll degazlly
Loliasdl Byama pt LesST dilylisg g o,all (a8 cuzes 2y Jilaal) 3L

16 ddalax

):0$AC~ 17 Dalas

tdpall Lxeid! 7.4
5 2022/1/5 cn 5AA & Liges eourdd Al Aol Ruaidl LK 3 temdl lia chal A
) 3 s Amllal Aol Bemill (3) Al pbss 2022/11/30
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I

1 JLI.ﬂ'Lq_;JL":&J'M_ES]c-H|_|JL O 5 S I'_'\_':E;_:f_i:n.i.j :

: s € Aatall A jlon ) A e Aaa Y (A1 At e Dladly o Y anlskially [

I |

I 51_}3: n:l_‘l_;_'. ;:.L'l:'-_'l...u'.T. -iFrﬂ.:".ajl I:IL]I:EL T _']]:I:-'A. _!Ej _.;I_.:I'...:LJ:' i I.__l_"'l q.l.'n'ﬁ' J.‘l.‘r.‘LL.l el iT':.....-;\ A ]

) - i

1 Aexm ol 3 By ol -

: (RCF) dumayall doganally gonl e AR guke

: 'EJJ“'L'"“EI .;._l_;':'n. b B 3.‘|f‘a..n]' E.:lf_l-_'-ajl E_.n__.ll.'l_., E.'_;'a_g.'.'l -=_|:'_g.'l..._|' _;.I_;_-T:....."j Vi nTll_-x 5 \ = 'Jﬂn el

I !

|| ot e b OS2l Ggdl Dilscally Jural) G, Akl Digudl clilal pf il .6 ||
B |

: {RGE‘] Aemnnall Emganofly gunll qm_.;_}: bl alaiiely ;-_L)..._.n.]' I

I s S S S S S IS B B S B B S . [ _______________ J

r—--r-r=-=-=-=-=---=-=---=--=-=-=-=-=-=-=-=-======== |

Il (RCF) aumaall dogenall $onl Syl il o abael Zald) bl AMa) a7 |1

| - |

: g ity el A A el Y1 € e (K dulnl M3 e8|

! Badff) el Al Ty gl S s S0 )

|

! Ayl AEK-dadta dun guks L0

|

Ao all Bzl 3 JSa!

oAl Al cilos,d 8.4
Ao el il (o5as
¢(Servranckx et al., 2021) 3 Jle 4ilas| 8o92i9 RCF lilyy y3ls5 @
:(OGP, 2020) a2, Ll RCF Zegazma 3 Bubaiall myLadl o15Y Teline Lol s 5 9,8l clal 058 @
olid oy s sl Sl aylie Slasley aISE 3L bl un S paadll Jole clidial o
(DFT; TAG-Unit A1.2,2022) &zl slandly olaslally il s.ia
SlaganiSy Ao all xall ldy Ldlaal 2adle dele SlusyaS oMol 558l Jalgall e
Apam, L) RCF Aegame b Zonsiudl Sblll dols
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:(Case study) 4w gyull Wl _aidllly mled! -5

g oyddl wlily 1.5

Ao ekl Tuzmd) Gadas 2y o(Rupuzed! Sl § 9pdine) Ano gyl Al Sibily e Jgsazd! 1115
O s ass clnd Bonindl Al las yuslas £ 9,ad AsLass¥l oull clily de Jsumnll &5 Ll Juls
Lzl boghasell Lalall Zucosll po BLasYl Lowdyall L)Ladud) SYSTRA 38,4 Jid (o 552illy Ljsw &
Bag %8 Bls Juas ae Slagsluw Bue (e g opadl 1 Lolaad¥) Gouzdl Aulys coyal Cam &gl
(4) Jouzd)! 8 midso 58 LeS i 20 Layludie Jiddd Bue po A 25 Aol
Ayl § Aige (B LeS Silyliedl lisolga 4 Joal!

S3-
S3 DMU S3-HST Direct

S3DMU to

HST in 2020
Line
Scenarios

HST new
Existing Upgrade1 Upgrade2 new

HST HST new

line new line line
line
2:30 hin
7hin 2002
Travel Time 4:10h 3:20h 2:30h 2h 1:57 h 20102 hin
4:30h in 2004
2020
Daily frequency 2 7 12 21 21 21 21
Train max 200in 2010
120 160 160 200 300 300
speed (km/h) 300in 2020
Track max
100 120 160 300 300 300 300
speed (km/h)
DMU in
Main feature Loco + coaches DMU DMU DMU HST HST 2010 HST in
2020

&l (aazall 5Lzl ladg) 10.5 billion Euro J) Juas a8 2.0 goxall lia olusle &1 J) dsgatdl juzy
40.1 billion Euro g2 4ulyudl sda (§ deiall Lysud (GDP) Jlea¥! S5l msls

{(RCF) da bl dc gl soll aasylat (ady 9 pid) cilig€e wilile prameiy uyms 215

1 LS (1) Joamdl & ol agipmill ladg ¢ 9, ally Aolill clisll ayans 1215

Rolling ) =lsshally «hblall «(Land and Property) «iSlially oal¥ «(Rail) Zupusdl Sl
Buildings/) «illazell/ &i¥1g «(Fixed Links/ Bridges and Tunnels) §lai¥ly yguzll/ anldl cMlagll ((Stock
.(Stations

& Baa=ll g o,all el lasy ugsull g 9,adl Bl jlatiul ol Lolall Gbldl ppems 2.2.1.5
(5) Jsudl @ oy gl JSCAIL cAasLadl Bglasel

(8) SYSTRA, Feasibility Study for the Improvement of Aleppo-Damascus railway line, 2004.

43



Journal of Engineering Sciences and Information Technology (JESIT) * Vol 7, Issue 1 (2023)

(RCF) &az bl degazelly gl Ayl iliat Lady o gyulk! g 9yadl oligSL 5yudll Il :5 Jouzdl
S3-Direct S3DMU to

Route S3in 2020

Rail 290.52 630.47 789.19 1,045.26 1,395.90 1,386.27 1,513.26
Land and Property 51.5 100.5 120 132.65 132.65 131.25 132.65
Rolling Stock 45.3 307 378.5 1,026.40 1,214.80 1,214.80 1,487.40
Fixed Links 159.8 396.93 427.14 562.39 562.39 1,588.17 562.39
Buildings/ Stations 10 10 10 10 10 10 10
Total Cost

557.12 1,444.90 1,724.83 2,776.70 3,315.74 4,330.49 3,705.70
(Million Euro)

(RCF) &z bl e gazelly guditd] Adnylo Beidas 2.5
WK e Bt dud ) £(5) ozl g opadl @lhlis o JS @iligShe sleiiul 2K Jigms .1.2.5
1(6) Jsizmdl @ by LS Hles USG Ao i) 21 5Lt
A HLatildl 3AS (e Bsgin S § 9,dd! au,s:n Byudll oIl 6 Jgusml!
S3-Direct S3DMU to

S3 HST
Route S3in 2020
Rail 52.1% 43.6% 45.8% 37.6% 42.1% 32.0% 40.8%
Land and Property 9.2% 7.0% 7.0% 4.8% 4.0% 3.0% 3.6%
Rolling Stock 8.1% 21.2% 21.9% 37.0% 36.6% 28.1% 40.1%
Fixed Links 28.7% 27.5% 24.8% 20.3% 17.0% 36.7% 15.2%
Buildings/ Stations 1.8% 0.7% 0.6% 0.4% 0.3% 0.2% 0.3%

i 9adl Sl o sl JST L) A § A ad! o wilus 2.2.5

P9 «(Strategic Outline Business Case) (SOBC) 1 &>l 2 :p 9,4l yolas AU>ypo wyuzs 1.2.2.5
£ 9deld ASad) Gouzly 9 adl Canyad (gl L dblall als L

:(DFT:0B Workbook, 2021) (RCF) Zeamll Zegenll sl iyl clbly alusiul 22.2.5
sl s Gl Yol @y (7)) Jgazdl § Aadl ((SOBC) 1 Al yell g 95l cilid jlatil alSy dolilly
asall Sl el IS Ltadl 45 3 201 aall A las @ (g gy all SlisSe o JSI Bz
RCF-P0 J] RCF-P10:y wudll U135 (19 .18) caalslall 3 LS
X(6 Jguzell) & 9 duald TN 22U (o sSAI 1 Aad = § 9, il 098 Bugad| padll Aud 18 Aolas

(7 Joazdl) aST (Spiun sy (35S s L (qvopbl patll duuad

53l SlgSL Bl dil] s poame =oLettu¥) 25K 3 LN il 4w 19 Asles
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(SOBC) 1 &lyall g 9, dll ol sLoiluel il wady Aalazl) (RCF) peatl] oililys 7 Jpuel!
(DFT:0B Workbook, 2021)

Rail |-19.5|-108|-7.7|-2.7| 30 | 6.0 | 9.0 [13.1|19.0|24.0|32.6|51.7|585 | 9855 |121.1]138.0|267.1
Landand | oo o1 25 4| 60.8|-43.7|-30.8|-24.7|-15.5|-10.1| 3.4 | 5.6 | 8.1 | 22.0|52.8| 69.8 |113.1]120.8|239.2
Property
Rolling

souc | 247|-09| 63 | 162|207 225|244 |27.4|29.9|31.1| 326 | 48.1 | 55.6 |104.4]125.3|133.7|260.1

Fixed

e |222|-154-117| 37| 00 | 30 | 84 [156|20.3|23.826.0|44.3|48.1| 93,9 [1235(1342[278.9
BS“t':::Q?;/ 204[-101-71]-27| 1.4 | 40 | 9.0 [12.0]13.3]18.4 | 22.0|48.4 | 57.3 |100.9|145.1190.2|376.5

RCF- aST Gorun e (S1) 5l jladind| 218 ] LS ) d olues (JUE Jow e

:(18) Walall gudaty Apusasd) Sl (68 Szl sl e o P70
25.5% =58.5% x 43.6% =(Rail) Zyusuze)! LSl oS busuzdl il des v
i WS (19) Aslall 3ol @3 «(S1) HLeiedl bisSo Ay e Aayladl Aluel Alaall 5,85
54.6% = 0.4% + 13.2% + 11.8% + 3.7% + 25.5% =(51) ;L] LI sl Bws V7
5yad uST ol allally g opadl whlisd sletindl alS § AT sl 2eud (8) Jouzdl Loy

.RCF-P70

RCF-P70 yuaell cpe oSG dewdd ALl Hleiludl a6 3 (Total Uplifts Percentage) &Sl aciid! e :8 Jouel!

S3DMU

S3 HST

S3-Direct

Route

S3DMU to

S3in 2020

Rail 30.5%

Land and Property 4.9%
Rolling Stock 4.5%
Fixed Links 13.8%
Buildings/ Stations 1.0%
Total Uplifts Percentage = %54.7

25.5%
3.7%
11.8%
13.2%
0.4%
%54.6

26.8%
3.7%
12.2%
11.9%
0.3%
%54.9

22.0%
2.5%
20.5%
9.7%
0.2%
%55.0

24.6%
2.1%
20.4%
8.2%
0.2%
%55.4

18.7%
1.6%
15.6%
17.6%
0.1%
%53.7

23.9%
1.9%
22.3%
7.3%
0.2%

%55.5

RCF-P90 I RCF-P10 (yo 4l
g 9yadl @lylet jlaiiud| &I (Total Uplifts Percentages) 4| adadl cowd 19 Jouzl!

-27.

0%

-26.1%

Uplift % at RCF-P10 Total
Uplift % at RCF-P15 Total
Uplift % at RCF-P20 Total
Uplift % at RCF-P25 Total

Uplift % at RCF-P30 Total

-17.0%

-12.6%

-5.3%

-0.4%

-14.2%

-9.5%

-1.8%

3.0%

S3- S3DMU

S3DMU S3 HST Direct toS3in
Route 2020

-26.0% -25.2% -24.6% -24.0% -24.4%
-14.0% -11.0% -10.4% -11.6% -9.7%
-9.3% -5.9% -5.4% -6.8% -4.6%
-1.7% 2.1% 2.4% 1.0% 3.2%
3.2% 6.9% 7.3% 5.6% 8.1%
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S3 HST

Uplift % at RCF-P35 Total 3.6% 6.5% 6.7% 10.0% 10.3% 8.6% 11.1%
Uplift % at RCF-P40 Total 7.8% 10.4% 10.5% 13.4% 13.6% 12.4% 14.2%
Uplift % at RCF-P45 Total 12.8% 15.2% 15.2% 17.8% 17.8% 17.3% 18.4%
Uplift % at RCF-P50 Total 18.7% 20.6% 20.6% 22.5% 22.6% 22.1% 23.0%
Uplift % at RCF-P55 Total 22.7% 24.1% 24.2% 25.7% 25.8% 25.3% 26.1%
Uplift % at RCF-P60 Total 28.3% 29.0% 29.2% 30.0% 30.5% 29.4% 30.7%
Uplift % at RCF-P65 Total 46.5% 46.8% 47.0% 47.4% 47.9% 47.1% 48.1%
Uplift % at RCF-P70 Total 54.7% 54.6% 54.9% 55.0% 55.4% 53.7% 55.5%
Uplift % at RCF-P75 Total 95.1% 96.5% 96.7% 98.4% 98.8% 97.6% 99.2%
Uplift % at RCF-P80 Total 121.8%  122.3% @ 122.2% 122.9% 122.8%  123.0% 122.9%
Uplift % at RCF-P85 Total 135.9% | 135.2% 135.2% 135.0% 135.3% | 135.0% 135.2%
Uplift % at RCF-P90 Total 269.3%  267.6% @ 267.1% 265.9% 265.7% @ 268.8% 265.3%

& (17) Joazdl Jiay g 9pddl Slyles oo 5ls IS Wl Lgiadl Hleiindl i Glus .3.25
a0 A ) ) (g Ldpad camy (3l cp 9yl s oo 5l ST gl Hlatiad] LA A 3l
A Aslall alasiwly «(9) Jsazdl (RCF-PIO ) RCF-P10 (o duax Ll @uall 23815l slati]
LIS patd) Aewd + 1) * (Gleseld Lgiad | Hlaiiudl CalS) = Lel) iall Lgiwdl Hlaiiadl 2 20 Aslas
(GIFESY
S1 Ll (RCF-P70 J 2asloll 280 pantl owdd lady Ulall 2giadl lotiaadl (ol :JUll Jorwe e
9582 10°X 431.92 =(%54.6+1) X (10°X279.38) =45lal Ll Al dicg
g 9l Slls (raus £ oyidl @lisSe (e 05Se S Lgiad | Hlatiadl i L3165 Sl § G dgiall ey
AJ Wolall Gedasg 2.2.59 1.2.5 ol Ul e bz Sy 2>l
OsSall padsdl 2w + 1) * (098] Logiad Hlatiadl Cal€) =0s8all Wiall Lgindl HLdludl S 27 Aslas
((7) Jsutl)
e @5 gyl Wlell Tady op g pdd| Silles oo sl JSI WaL 2dall 2adll Glus 4.2.5
Legall s Jadad jize <l (A Gl G (18) Jouzdl aluserad] 2l e g 9,adl @iyl IS0 2aall 2egall
G Gl § aall el2¥) LSa elldg g gyaldl alli Lol jlaiudl o) K0 panll il (asg
3.2.5 53]l § Wiall Lgiwdl Hlaiiladll
s JSI Wl &gid! (OPEX) dilually Juiidll alSy (Benefits) oluwlall gd lus .5.2.5
dalatll (RCF) Zeam,ll degamlly snll 4aybay ol sl wbily (10) Joasll cnw g 9pdd! @bl (e
lasg RCF-P90 J| RCF-P10 Laz Ll quall — (SOBC) 1 s yold ilpyally Joaadll Ky clusilall eyl
.(DFT:0B Workbook, 2021) il
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(DFT:0B Workbook, (SOBC) 1 dyell &ilally Juiddll caly luslall ouds dalaik| (RCF) il Slils 210 Jousz!
2021)

Benefits (33.6|16.0| 8.4 | 1.0 |-4.3 |-12.7|-18.4|-25.6(-30.0(-37.1|-42.7|-50.0|-53.6 |-58.0(-64.4|-69.0|-75.0

OPEX |[-65.8(-61.9]-55.1|-43.0(-39.1(-36.5(-23.9|-14.7|-10.4| -3.8 | 0.6 |11.2|17.0|23.1(39.9|51.5|76.5

sda Jadad it cos t5 0, ddl Gl UK Lsiadl Slaslall @ (A g=lll G (19) Joazdl Jiey
I Aslall aluszuly (10) Jouazdly Axissll Benefits- aiall coud pluasiuly @udl!
(ol aslall il dewd + 1) * Gleell Lyl lslall @d) =Ll Ddall oluslall ob 22 Uslao
e w9yl il JST gl Bilpally Juaadll A =l § (20) Jgazd! Jies
I Alslall plaziwly (10) Joumlly &gl OPEX- !l caud alugeiwly okl sda
+ 1) * (el Lgiadl Blally Jeaddll cal) =)Ll Diall Lgiudl Blually Jasdll o 23 Aslas
(lually Jeaadl) pasd! deud

B/C auluall 2a-aniie & adas 3.5

4o all i) cewd e sleae¥ i :(Fuzzy Base Case) dwlud! dgluall Dlxl wyuxs .1.3.5
Auloall Alell 0SB Slgiane dyanid (SOBC) 1l L1-(3) Jsamll (DFT; TAG-Unit A1.2, 2022) Julull 3
.(DFT:0B Workbook, 2021) (7) Jgazll wbily «(RCF) dazydl degazmlly sl 4as,b lild sy dewled!
(1) Jousdl 3 misnge 52 LS

Al Auloat! Al agases 111 Jguzd!

(DFT:0B (DFT; TAG-Unit (DFT:0B (DFT; TAG-Unit (DFT:OB
RCF Values
Workbook, A1.2,2022)- Workbook, A1.2,2022)- Workbook,
2021): Recommended 2021): Recommended 2021):
Category
RCF-P65 Up|ifts RCF-P70 Up|ifts RCF-P75
Rail 51.70% 56% 58.50% 98.50%
Land and Property 22.00% 33% 52.80% 69.80%
Rolling Stock 48.10% 55.60% 61% 104.40%
Fixed Links 44.30% 48.10% 55% 93.90%
Buildings/ Stations 48.40% 57.30% 70% 100.90%

lady Le ool (Rail) Zyapoell ISl ol paal) 2d & (3) ol oo Lasd (JULl s e
L7all [%58.50-%51.70] duaz,ll adtll oud Jlme § Buzlsie degall sdag %56 £ (SOBC) 1 d>yall
lasgy (Rolling Stock) il yalaally ,bolall 2ewilly Lof .(7) Jouzll (239 RCF-P709 RCF-P65 uSTHl giuay
sl @ Jlme @ Buzlaall Zagall 29 ((SOBC) 1 A yell %61 Ly ookl il dwd (L8 o(3) Jouzld
Jel=tll slaziuly (7) Jsazll lasg RCF-P755 RCF-P70 STl ygiues 4i5iall [%104.40-%55.60] dax Ll
(1) Jouzdl e iams sl & 9,800 miligSe e @l

& 95d) @ligSe prazed ASALL Wil RCF-P70 uSTl ggrad 483111 saddl Jias (1) Jourzell Tady
RCF(P65, Hluc! piw 1da s g ey dnluall wludl Al Jawsll aal Dl sda sleiel @i I
9yl SlisSe UK Awladl 2plall 2Ll P70, P75)
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(RCF) &am L e gaaelly 3l 4lat (a8 aSTHl cligrad 2aal, 0 panll cowd & e dugaall iz

(Mean) ddawsll il @b e aeisy (DFT; TAG-Unit A1.2, 2022) Jus &g LS aasy 48May quds

e 3T jam A (RCF) Zuas,dl Aegamlly sl aaylat Tadg sLetiadl 6 pid cond et ululS

el ely] @3 a9 taaladl dluall Al clisSt 228l uSTll bt duizd e Glewslly (o yed]

e 2lug (RCF) Luam Ul Aegamll gudall 2an,k bl e Tolazel dwladll 2ploall Al ligSL 2wl

Wlgally Juaadll Gl o laled! ol Awludl dgluall Azl RCF(PES, P70, P75) jLiel eiw U3
foradl oluile @udy duaall Aoyall

Aobuall Wl a8y ¢ 9pid!l Sllis o IS @lusley ald (c b .a) alil] Agluall sEY1 JS45.2.3.5

s Byligell dewlud

el calSy Adal) aall el (Wlall Lgiudl Hlailadl & » (Lower bound) Lis¥l uxl :a

3.2.5 &lyaall § Lgucelly (RCF-PE5 aSTall yrad 280101 il wdd Tadg ciall Lsiad) Llpally

i A (aasdl allay Byl el @08 eedzd colaslall Bl L JIs2l Ae 52,5 4.2.5

& Lguzlly (RCF-P75 uSTll (ggiaad 2as0,0) Alall Lgiwdl Slwslall @d (2 (a) Go¥) ozl dayd slc!

5.2.5 5,44l

el Raall deally Wiall Lyl lilad! 6 2 (Most likely value) Ylazs! ASYI 2eall b -
ol sl panll cwdd (a8y caliall Lgind! clwslally ekl Lgiadl Llually Jaadll sl
dlsdl e <5.2.5 4.2.5 3.2.5 @lyaall 3 Lgucelly (RCF-P70 uSTl

Jeaddl el Al Gaall daall alall Ll jladiadl S 2 (Upper bound) eI uxll o -
3.2.5 laall § Lgumlly (RCF-P75 STl sgtad 2adlsll panll o) (ady saiall Lgiud! ilually
i Ui pagasall allay Aol juad)) @ud eedad oluslal) Ll Ll Jlsall Ae 5.2.5 4.2.5
& Lguzlly [RCF-P65 uSTall ol 231,01 Alall Lgiwdl cluslall @b (2 (0) Je¥l ) dayd Hlel
{(RCF (P65, P70, P75) &Lkl ladg 2]l SO guylieedl ulilyy B 3elll ziingy) 5.2.5 5,411

+ MY Gedat @3 cpukiwdl (Discount Rate) ozl Juse (e oSt pue il ds¥ ol13 J) 8L, -
78 17.2) sa pasiadl Hluall casdl Juae JEl (%8) dugyall Dl § deaiudl died (e 710
(/8.8

6.4 3,351 § amingll Uolpell lady B /€ aploall dalS-anite dud 2d)b Guda3 3.3.5

Aslall alazial P (C) garall chls oo S I auluall 2l Zedll Clus 1.3.3.5
Sl Auleall adlal el PIW (D) gorall slital K auleall 2l deall clus wiw (8)
PW (MV) ¢ 5,ieall auaall 2asall anloall 2lxdl 2esally P (O&M) ¢ 5piiall ailisally Jiiad
il e Juandl ay (12) Aslall § (12) Joall lis passad i (12 Jsuinl)) g, adl Sl e SO
(13 Jgazdl) PW (C) 5,401 clls () dglall 2Ll

RCF(P65, P70, allxll Lady aaall dacally (Ailually Juidddl a8 . Loiiwd! il duloall adlad! dagdll : 120 g0z
(Million Euro) P75)

Scenarios PW(0&M) PW(MV)
S0 (649, 698, 895) (149, 168, 192) (59, 75, 113)
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s1 (1579, 1699, 2208) (275, 314, 360) (146, 185, 283)

s2 (1876, 2020, 2624) (377, 433,497) (176, 223, 342)

S3DMU (2661, 2880, 3798) (423, 486, 560) (300, 379, 584)
S3HST (3297, 3562, 4688) (555, 638, 734) (327,413, 636)
S3-Direct Route (4557, 4876, 6426) (548, 629, 724) (450, 566, 876)
$3-DMU To S3 in 2020 (3100, 3387, 4518) (458,529, 613) (405,511, 789)

Tass Lotelias Lz g gyall ahlsd PW(C) s i o(9) alslall . Juaisll ik sl o
(13 Jouzdl) whlesd! sda ) Aiill Anlaall ogall
(Million Euro) RCF(P65, P70, P75) allell adg ¢ gyik! oilyles il dgloall Adlatl dagall 1 13Jguzd!

Scenarios Weighted PW(C)
S0 (684, 792, 1028) 1,072
$1 (1571, 1829, 2423) 2,489
S2 (1912, 2229, 2945) 3,031
S3 bMU (2499, 2987, 4059) 4,077
S3-DMU To S3 in 2020 (2770, 3404, 4726) 4,655
S3 HST (3216, 3786, 5095) 5,168
S3-Direct Route (4229, 4940, 6700) 6,771

(13 Jsaxl) (Defender) aslall slaudl 2azll PW (C) aalSil g3 (SO sylinll) siad 2.3.35
PW (C)go = (684,792,1028) X 10° Lrsans SO suleel] dliall 24K Zaidie dru ounls
(15) aslall 3 «(8) Wslall (o Liguuell PW(B)go = (135,160,185) X 10°, .(13) Jsuzd)l)

ok LS
135 160

B/C)so =
(B/C)so (1028' 792"

185
=(0.13,0.2,0.27
e )

T pe Lgsyling SO golil] AatLI A5S-Andin Zosi bu 5 4(9) Aslall  Juatall 2anl aliial,
1(24) Wslall 3 misge 9o LS (SO gy lud] AsLazd¥| (souzl HLasy Jazl
(B/C)go = (0.13,0.2,0.27)
(Weighted B/C)go = 0.26

1=(1,11)

Weighted 1 = 1.3

cslasdl gadat Ay Lobassl sme a2 SO sylawdl un (B/C)go <1 &1 Ly 3335
52335 skl 1S5 way (Wbl sda 3 ST snybiwadl) 13 Jsuzld Tady JUll Ll e 3.335 5 2335
3 mose 92 LS Lalatdl gume ks gl 92 ade fas (13 Jouzll lasg) 59,8l s awsd 3335
(14) Jguzdl

RCF (P65, P70, P75) allell Ladg g 9yl cilyls acasd B/C ol 26-daiia cuus 114 Jyoizl]

= (B/0)so <1 24 Uslaa

Scenarios B/C Weighted E/E Result
S0 (0.13,0.2,0.27) 0.26<1.3 Not Economically Feasible
S1 (0.16, 0.26, 0.35) 0.33<1.3 Not Economically Feasible
S2 (0.21, 0.33, 0.46) 0.43<1.3 Not Economically Feasible
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Scenarios B/C Weighted E/Z' Result
S3 DMU (0.25,0.42, 0.6) 0.55<1.3 Not Economically Feasible
S3-DMU To S3 in 2020 (0.18,0.3,0.41) 0.47<1.3 Not Economically Feasible
S3 HST (0.21, 0.36,0.53) 0.50<1.3 Not Economically Feasible
S3-Direct Route (0.23, 0.38, 0.54) 0.38<1.3 Not Economically Feasible

g 9yill @ligSe A olol Awlys iudy 6.4 5,51l 3 Aol Apluall 2aK-dadte 4kl lag
eud gy o SlAebll sda ol meal Gols dpulus didaty alall e U (g ol Slsll) aslasles
Zaz U Ao gazelly 3adall Al bl plasiwl 2ulyull ad olll Taay Lea il

sdwluwsd! Jl=s 4.5
Lwd Al Gadas s3lely RCF (P65, P70, P75) duwledll Dlndl Jyo Aussluas Sl lasl slyn) &3
RCF (P55, (RCF (P60, P65, P70) Al e¥ldl slately op gyl cullis o slis JSI Aploall i 2asie
Lolatdl guzme )l Aasle W e Jpmandl 3> 1S5 P60, P6S5)
S3-DMU Ll 00580 4abdlge RCF (P35, P40, P45) Alonll tputzs 5 el i aw9pall alel) (adg
(15)Jsuzll @ oo 92 LS Lolaszs! ERES
RCF (P35, P40, P45) Ll Lads ¢ 9,0l syl avend B/C duloall a5-aniia e 115 Jgusn|

Scenarios B/C Weighted E/E Result

SO (0.39,0.52,0.67) 0.68<1.3 Not Economically Feasible
S1 (0.48, 0.64, 0.86) 0.85<1.3 Not Economically Feasible
S2 (0.61,0.83,1.11) 1.10<1.3 Not Economically Feasible

S3DMU (0.75, 1.02, 1.39) 1.36>1.3 Economically Feasible
S3-DMU To S3in 2020 (0.63, 0.88, 1.21) 1.17<1.3 Not Economically Feasible
S3 HST (0.69, 0.94, 1.27) 1.25<1.3 Not Economically Feasible
S3-Direct Route (0.53,0.72,0.97) 0.96<1.3 Not Economically Feasible

Sl @lisSe ol elol ot (16 Joumll) duam )Ll degazmlly suiall dasyb bl slasial oY) eiiw
.RCF (P35, P40, P45) L=l 38!,11 S3-DMU é.\%\
&jall (DFT:0B Workbook, 2021) cuzess «(DFT; TAG-Unit A1.2, 2022) i Le ovosk! il & 116 Joozel!
RCF (P35, P40, P45) uSTil ibgiunes

(DFT; TAG-Unit

RCF Values (DFT:0B (DFT:0B (DFT:0B
-A1.2, 2022)
:Workbook, 2021)  :Workbook, 2021) :Workbook, 2021)
Recommended
Category RCF-P35 RCF-P40 RCF-P45
Uplifts

Rail 6% 9% 13% 56%
Land and Property -25% -16% -10% 33%
Ro“ing Stock 23% 24% 27% 61%
Fixed Links 3% 8% 16% 55%
Buildings/ Stations 4% 9% 12% 70%

ceudy alSdl sda pan of Sy (Rail) Lagasd! el a8 2 Wil (16) Jous! Qoo 92 LS
IS Awddly e8! CUiSy %56 puai Lwds (DFT; TAG-Unit A1.2, 2022) zuaiy Laits (%13 ) %6 (o ol
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(DFT; 7y iy %16 J) %3 (0 7905 ey a1 s it o (,Say Zp> (Fixed Links) 2l Loyl o))
3] (Buildings/ Stations) cillasell /a¥) alSS baaidl Luas LasMs %55 puad dwdy TAG-Unit A1.2, 2022)
AT Ay (DFT; TAG-Unit A1.2, 2022) zumiy Loy (%12 ) %4 (o 72906 conds a1 sda pams of oSe
Coedl 3l e @lsSh sda Al 3aby lwd (e Aals Sloglas sl du)ldl Azl e cagiy 140 %70
ailll el Loy 3] g oyall 4 aliiw il Wl ae g oyadl G Buetall audd slawl 33153 ge 3
Ayl 0 Gal) Boudl 6T caaall gy Jo¥I Amylly

3 Lol Sale yray il ¥ capadll Hlasely apadll (a8 o a8 Lasd 3529 J) dogiall jumy LS
S9zse pd Agas sl g Auhull Geans w8 JUL Jow (de A=)l Gl anyline elans 3 ol wlal;
Al prasatll md e (Sany Awhll gass Ll ol @ aeiias G daln) cdbie JWb @aadls
J81) Gouz AST 51 @uasad o el (ol cdie Slatll Cayms o) copuddd] 2K 2ab (e i S (esaliall)
Gl Wile 23y woad 4alS Sl el uasad 7181 3ol e (2218

4§ (Land and Property) ciSlially oo ¥ Slaiwl &l 5T 16 Joazl! lasy _ Lol ey LeS
Lwdy (DFT; TAG-Unit A1.2, 2022) mumis cn> § %25- JI %10- 0 79045 cdy Lypaall ol e ol
dl 2Lyl 5 opadl aly § eradl 0938 oy Goatll Wl sda § Gyl Lzl e cazmy %33 il
oaliel 095 @M sda elid i Ja Slie g 9,adly Aol SiSlially ool ¥ clladd a1 a3l el
o0 dgatua olex la Ja Thalazdl Lse e slawl (oye Al 05ils gatd; Ja of LSl Jid oo
sy Aiaall Leblsd amldl @al¥) sy asas oF oledl sid oo JWL cduldl wd g9y all Qs
llzally (ol ¥ Iz L A e Judazll JUl S aasie

i olell adllly oSl glaw 2whall wd g oy aldl whlsd abatd¥l gouxdl 08 O L
Ll ) Bl e b gua IS g 9, all adliag cluslay aad) s dgldl Azl e camy 1 cp 9,4l
Lasdl ¥ JUL Joe e alsladl 3abs) 2uals il il slazel

dlas) saudl argiy Aama S o oupdludl sue Aulyng Ll I apusddl Sllasll sue s
laslall 3l Wby G sue 33l Ay (Lyapasd! Sl U,

p339 byl s Bul Axllos 8,805 Slte 1,1 Hlawd Bouanll (ogpall Huzmliul sleiel (Say LS
e (39ama suay) oladd allay LWy Gladll cdgll aame (S5 (((S1A) ) wdy 6 G oladl) su=e
il umad) LAl e Badzme SlBgly Buols lawd ((SIA (asl) Claddl dege Jib cnegndy JBYI
Slaatl

Ladl]!
Lo yshas IS oo Lyl Sl anyline elal Cangs 2Shw ae Jolazll J] dulyll sda o
il Sl alie clasley S paan) 2a8l Ll Legilly 2SIl bl gl oSl sue dxlal
fig LS Apluall clegazll 2lasg (RCF) Apazyl) Aegazelly il dayb o deaiad Sz @pudl @ Suo
AW ol ) Juosd!!
L dalarl) HUas¥lg Ayagoasdl S aosliie ol olsdl cloglall 3uds3 cans -1
Slediedly dpandll Uolpe I Gupusdl ISLdl aylad Adasll I Aals bl aclsd 4895 auc -2
Aol Joull )lis @laneg Loges 3
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plie Buegiy hgony Aalaall wllall Sl wie (foubge JSdy Lbdiudl Sladall puds 8y9,ms -3

Ayaed) el

Sl aylie ilsles CadiSs § aSTl aue Wl Hlae¥l cnay d5 G supas Bumeie poads 73 2l
s Aayle Wiles poylad 2udad by e Bzl sda daiad o J2ad1 5 9, adl Hlas | 58 cend uusdl
Apamyl) degazmll sl dab Gudas 3k (e Aalins Sgylog o1l @

it Lugazll Gylall e 385 ST gl mouds (e 5uall Zuazll Zegenlly sidnll 25k jlies
Lolilly w3l HUsp Tady g 9,all melud Adlais! oo 2asylall sda slezel Wiy dus ca)ladl liley il
lagdd Sty Sias 098 o8 Ayl ayliay Blats A Aall ean ) degazll bl ST S juxy Lglal)
Zaladl 2odldly Ampall Al Buols cnilsd ol Aalike Joo § Aalise Ludlal boydy Jiges LY Ladg

Sl o]

ik b Osixldl (qosy Sl 1 Lel] Jemss @) il e 2L

ols bl Busls e psamdl caue laally Bl aplall alld Gass Alee clz] Sape ¥
Ldlye oo LiSaiow sda Sbldl sucls g9, all 3l Jolhe oo Ay IS dolsdl cluslally KU
canladl i) daall cls¥l ae 8,050 Ll claley &S Llae 6l colaslally Cald Lad
Adarad) aliell Jslazll 5Ll o ppaad elaolS auys Juls saelay a3 5w

cools Ky Luamdl Sl aliey Aoyl 2easMly palead! Bpalazs¥) Jalsall amd v
G ol Emdl gog auladl sda clailey ) e mudn zleddl By ple Sy Jadly
el JSI Busly 2eud sletel o Yo Lpuanll @il Jlme agie Shiisll oo Lanes Jaull 553
@lide «(Most Likely) Ylaix! 4SYI (Optimistic) Jslaza : falyly JSI Sibgiune AN slazel (g1 500
Alill slaiely Gobaid¥l Goumdl duly s oy Jeiad asall 1id 0sSy oly «(Pessimistic)
8,04l
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Y

gyl Al obile :A =ML
(Million Euro) & giud! sleiinl alS :17 Jouzd!
S3-Direct S3in S3DMU to

Route 2020

0 9.05 48.89 57.89 76.52 93.73 142.12 76.52
1 132.31 279.38 331.75 411.65 411.65 744.99 411.65
2 139.87 272.77 329.79 454.02 454.77 781.77 454.02
3 155.38 357.54 419 543.23 714.89 1035.27 543.23
4 99.86 281.57 332.65 467.64 866.7 852.34 467.64
5 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

7 0 10.8 10.8 10.8 10.8 10.8 10.8
8 0 11.83 11.83 11.83 11.83 11.83 11.83
9 1.4 41.38 41.38 82.38 98.38 98.38 82.38
10 0 17.05 17.05 17.05 17.05 17.05 17.05
1" 0 0 0 15.66 15.66 15.66 15.66
12 0 0 0 18.38 18.38 18.38 18.38
13 0 0 0 21.24 21.24 21.24 256.31
14 2.8 31.5 36 143.26 108.26 108.26 856.44
15 0 0 0 25.84 25.84 25.84 25.84
16 0 0 0 14.58 14.58 14.58 14.58
17 0 0 0 15.08 15.08 15.08 15.08
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S3-Direct S3in S3DMU to

Route 2020
18 0 0 0 17.2 17.2 17.2 17.2
19 2.8 27 81 187.76 101.76 101.76 101.76
20 0 0 0 18.35 18.35 18.35 18.35
21 0 0 0 20.58 20.58 20.58 20.58
22 0 0 0 19.64 19.64 19.64 19.64
23 0 0 0 23.54 23.54 23.54 23.54
24 2.8 54 45 124.69 190.69 190.69 190.69
25 0 0 0 25.08 25.08 25.08 25.08

(Million Euro) daall degdll 118 Jouzl!

S3-Direct S3in S3DMU to

S3DMU
Route 2020

25 330.26 819.07 987.94 1,675.21 1,820.69 2,520.75 2,252.02
(Million Euro) &gl luslall ud 119 Joazd!

S3bMU S3 HST S3-Direct Route S3DMU to S3in 2020
0 18.81 18.81 18.81 18.81 18.81 18.81 18.81
1 20.9 20.9 20.9 20.9 20.9 20.9 20.9
2 23.21 23.21 23.21 23.21 23.21 23.21 23.21
3 25.78 25.78 25.78 25.78 25.78 25.78 25.78
4 28.64 28.64 28.64 28.64 28.64 28.64 28.64
5 32.18 77.34 125.31 192.11 229.38 229.91 190.94
6 32.25 84.33 135.09 206.45 246.02 246.58 203.84
7 32.33 92.1 145.88 22215 264.18 264.78 217.82
8 3243 100.73 157.73 239.38 284.07 284.71 233
9 32.53 108.34 170.84 258.31 305.84 306.53 249.52
10 32.65 121.05 185.28 279.11 329.75 330.49 267.46
1" 32.78 124.62 192.88 301.19 355.17 355.96 286.22
12 32.93 128.46 201.09 325.4 383 383.84 306.54
13 33.09 132.58 209.92 351.99 413.49 414.39 328.58
14 33.27 137.03 219.46 381.2 446.97 447.94 352.51
15 33.48 141.84 229.78 413.35 483.72 484.75 440.75
16 33.64 143.91 234.43 430.17 502.8 503.86 453.15
17 33.86 148.25 243.84 456.2 533.15 534.27 474.71
18 341 152.82 253.78 484.93 565.43 566.62 497.07
19 34.37 157.65 264.32 513.45 599.79 601.04 520.27
20 34.67 162.77 275.49 544.91 636.41 637.73 544.36
21 34.99 168.13 287.3 578.39 675.39 676.77 569.3
22 35.34 173.86 299.89 614.2 717.06 718.52 595.28
23 35.73 179.96 313.32 652.48 761.62 763.16 622.3
24 36.16 186.46 327.65 693.43 809.28 810.89 650.43
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Year

0

36.62

5.69
6.06
6.46
6.91
7.41
15.71
15.71
15.71
15.72
15.72
15.78
15.78
15.78
15.78
15.78
15.84
15.84
15.85
15.85
15.85
15.91
15.91
15.91
15.91
15.91
15.97

193.39 342.96

S3DMU

737.28

S3 HST

860.31

862

S3-Direct Route

(Million Euro) &sicud! Lilually Juaidl & :20 Jouzx!!

5.69
6.06
6.46
6.91
7.41
30.81
30.88
31.01
31.21
31.49
34.94
34.33
33.74
33.17
32.62
35.56
34.91
34.28
33.67
33.07
34.06
33.45
32.86
32.28
31.72
34.01

5.69
6.06
6.46
6.91
7.41
43.5
43.33
43.23
43.21
43.27
49.26
48.39
47.54
46.71
45.91
50.16
49.23
48.34
47.46
46.6
51.76
50.82
49.9
48.99
48.11
50.83

S3bMU

5.69
6.06
6.46
6.91
7.41
47.31
47.08
46.93
46.85
46.85
52.17
52.15
52.21
52.36
52.6
58.28
57.8
57.38
56.99
56.63
63.04
62.6
62.19
61.81
61.46
64.43

S3 HST

5.69
6.06
6.46
6.91
7.41
68.75
68.11
67.56
67.08
66.7
68.24
67.91
67.67
67.53
67.49
76.99
76.15
75.38
74.64
73.94
75.72
75.04
74.39
73.78
73.2
78.45

S3-Direct

Route

5.69
6.06
6.46
6.91
7.41
67.76
67.14
66.6
66.14
65.78
67.29
66.98
66.76
66.63
66.61
75.85
75.03
74.29
73.57
72.89
74.62
73.96
73.33
72.74
72.19
77.28

S3DMU to S3in 2020

679.68

S3DMU to S3in
2020

5.69
6.06
6.46
6.91
7.41
47.31
47.08
46.93
46.85
46.85
52.17
52.15
52.21
52.36
52.6
76.99
76.15
75.38
74.64
73.94
75.72
75.04
74.39
73.78
73.2
71.87

RCF (P65, P70, P75) {l=l Lﬁj duluxll SOE)U.}..‘«J' bl :B Gl
(Million Euro) duluall dsiud! oluslally (alually Juidddl G . Ll a8 :21 Jguzdl

bl Bgiadl Loiu¥l il

Lower

bound

a

13.26

Most Likely

Value

b
14.00

Upper
bound

17.65

Lgiudl Lilually Juidddl a8

Lower

bound

6.33

56

duluxall
Most U
er
Likely i
bound
Value
b c
6.66 7.01

dnlentl Lgiuwdl oluslall

Lower

bound

7.90

Most U
er
Likely (it
bound
Value
b c
8.72 9.41



Railways Projects Appraisal Using Reference Class Forecasting... Al Sheikh ® Omran® Alaaraj

Lyl Lilpally Jeiddll &

Aoloall wgiud! jleilnd ol Aoluall Lgiud! ollall
: ] :
1 193.84 204.73 258.08 6.74 7.09 7.46 8.78 9.69 10.45
2 204.92 216.43 272.83 7.18 7.56 7.95 9.75 10.76 11.61
3 227.64 240.43 303.09 7.68 8.08 8.51 10.83 11.96 12.89
4 146.30 154.52 194.79 8.24 8.67 9.12 12.03 13.28 14.32
5 0 0 0 17.46 18.38 19.34 13.52 14.92 16.09
6 0 0 0 17.46 18.38 19.34 13.55 14.96 16.13
7 0 0 0 17.46 18.38 19.34 13.58 14.99 16.17
8 0 0 0 17.48 18.39 19.35 13.62 15.04 16.22
9 2.05 217 2.73 17.48 18.39 19.35 13.66 15.09 16.27
10 0 0 0 17.54 18.46 19.43 13.71 15.14 16.33
11 0 0 0 17.54 18.46 19.43 13.77 15.20 16.39
12 0 0 0 17.54 18.46 19.43 13.83 15.27 16.47
13 0 0 0 17.54 18.46 19.43 13.90 15.35 16.55
14 4.10 4.33 5.46 17.54 18.46 19.43 13.97 15.43 16.64
15 0 0 0 17.61 18.53 19.50 14.06 15.53 16.74
6 0 0 0 17.61 18.53 19.50 14.13 15.60 16.82
17 0 0 0 17.62 18.54 19.51 14.22 15.70 16.93
18 0 0 0 17.62 18.54 19.51 14.32 15.81 17.05
19 4.10 4.33 5.46 17.62 18.54 19.51 14.44 15.94 17.19
22 0 0 0 17.69 18.61 19.59 14.56 16.08 17.34
21 0 0 0 17.69 18.61 19.59 14.70 16.23 17.50
22 1] 1] 0 17.69 18.61 19.59 14.84 16.39 17.67
23 0 0 0 17.69 18.61 19.59 15.01 16.57 17.87
24 4.10 4.33 5.46 17.69 18.61 19.59 15.19 16.77 18.08
25 0 0 0 17.75 18.68 19.66 15.38 16.98 18.31
(Million Euro) dwleat! aacll dagall 22 Jouxl
Year Lower bound Most Likely Value Upper bound ‘
25 483.85 511.04 644.21
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