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O ABSTRACT 0O

There are significant uncertainties associated with the optioneering stage at the
economic evaluation of major projects, and as a result, methods have been developed to
help informing the preferred option. To address the limitations inherent in traditional
methods this paper proposes a new mathematical model, based on Fuzzy Sets Theory. This
model suggests transforming project cost expenditures and returns into triangular fuzzy
numbers, to be then used in estimating the project economic criteria, namely fuzzy present
worth. And then apply a parametric study to undertake fuzzy sensitivity analyses, which
can be used as a support tool to select the preferred investment option. The developed
method serves as a tool for use in the arena of decision-making.

The applicability of the proposed model is demonstrated by a case study that isStudy
for the Improvement of Aleppo&Damascus railway line.

Keywords: Sensitivity Analysis, Fuzzy Present Worth, Uncertainty, Fuzzy a-cut,
Fuzzy Sets Theory, Plausible Range, Parametric Study.
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(-3258.18+395.98) (-3258.18+395.98) (-2466.22-395.98c) (-2466.22-395.984)

(1.072+0.0082)° ' (1.088-0.0082)" ' (1.072+0.008x)° ' (1.088-0.0082)"
(-19071.42+1844.62¢) (-19071.42+1844.62c) (-15382.18-1844.62cr) (-15382.18-1844.62a))+

(L.072+0.008a)" (1.088-0.008¢:)" (L072+0.0082)° ' (1.088-0.008)"
(1856350+181249) (1858350+181249a) (-149568.61-1812490) (14958611812 4%a), (8)

(L.072+0.008a)’ (1088-0.0082)° ' (1.072+0.0082)° ' (1.088-0.008c)’

min(

PW 1y =10° x (max( )+

max(

’ 1

(22479.54+2970.06¢:) (22479.54+2970.06c) (28419.66-2970.06) (28419.66-2970.06¢)
(L072+00082)® ' (1.088-0.0082)® ' (1.072+0.0082)* ' (L.088-0.008)"
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IS A dpluall A0 il Claad (6) dsleall 8 (5) Aobeall Gaudas o Aailill ail) Caersiial
e Jumdl 58 Scenariog & ela il 4 Jsaall 3 mnge s LS (W=0.3 G Galil) syl
c oY) Al dnlual) Adlal) dad)) el 45K

(SYPx10%)cila gy sl et pyy Alially dyludall Atlal) dadll 14 520

Scenarios

PW Weighted PW

Scenariol (-76,792.00; -63,597.67; -50,452.33) -82,693.30

Scenario? (-93,065.57; -76,676.89; -60,334.43) -99,695.36

Scenario3 (-151,798.54; -122,397.74; -92,511.29) -158,955.18

Scenario3- DMU200 (-118,910.96; -94,950.30; -70,460.44) -123,258.99
Scenario3- Direct Line (-210,444.25; -174,024.94; -137,037.90) -226,043.18
Scenario3- DMU to HST in 2020 | (-140,074.91; -110,326.02; -80,399.86) -143,364.74

Plausible ) :Saall Jlaad) dilas gyal <oy JuadlS Scenariol laal 4 aasdl [l 5@ HLaay

J8 il dad ol el 5y5 5 o oSl Jlad) fase pay comgskd (e ddlise ad Glasiuly (Range
idagyal) KU poe Alal Jia g Saal) Jlaal) Jidas ([25] diad i s pie ol alall 2asall A e S
EO U e 3Uall 13a iy saley cdigand) Jlaial (i gl BUaill 138 e dad gl Ml 55080 dad 1
i (Seall Jladl) Jidas . (Max_PL (ML_PLMin_PL) e (Ylial JSY) ¢(gyium 4600 4o 2 o
5 Jsaall Gaymys - Jlaie Jia Scenariol jlaal) vie daid) )l & SE paey Ayl dleall G Lad
ol gl ppead Aplaal) Adlal) dadll 50 pall A€l Y Laall
(SYPx10°%) a-gski aladinly pyy Aaiill (Saall Jlaal) Julad 1550

—Cuts P\;V Scenariol P\;V Scenario2

Min_PL ML PL Max_PL Min_PL ML PL Max_PL
a=0.1|-75,452.47|-63,614.11 | -51,775.74 | -91,401.69 |-76,695.30| —61,988.90
a=0.2|-74,119.77 | -63,608.17 | -53,096.57 | —-89,744.79 |-76,691.42 | -63,638.04
a=0.3|-72,792.06 | -63,603.56 | -54,415.06 | -88,096.28 |-76,689.23 | -65,282.17
a=0.4|-71,468.50 | -63,599.96 | -55,731.42 | -86,452.61 |-76,686.18 | —-66,919.75
a=0.5|-70,150.09 | -63,598.00 | -57,045.90 | -84,813.51 |-76,683.32| -68,553.14
a=0.6|-68,834.82|-63,596.77 | -58,358.71 | -83,179.58 |-76,681.41| -70,183.25
a=0.7]-67,523.79|-63,596.93 | -59,670.07 | -81,549.91 |-76,679.74| —71,809.56
a=0.8|-66,214.11|-63,597.16 | -60,980.21 | -79,923.10 |-76,678.29 | -73,433.48
a=0.9|-64,905.76 | -63,597.55 | -62,289.34 | -78,299.06 |-76,677.32| -75,055.58
4—Cuts P\;V Scenario3 P\;V Scenario3-DMU

Min_PL ML_PL Max_PL Min_PL ML_PL Max_PL
a=0.1-148,839.151-122,206.05| -95,572.94 | -116,500.94|-94,731.44 | -72,961.94
0=0.2|-145,885.59[-122,250.81| -98,616.04 | —-114,095.35|-94,772.78 | —75,450.20
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0=0.3

-142,937.28

—-122,287.46

-101,637.64

-111,695.25

-94,810.55

—77,925.84

0=0.4

-139,993.66

-122,318.81

-104,643.96

-109,301.58

-94,845.51

-80,389.45

0=0.5

-137,056.97

-122,346.31

-107,635.65

-106,916.14

-94,877.70

-82,839.27

0=0.6

—-134,124.23

-122,368.82

-110,613.40

-104,528.85

-94,903.81

-85,278.77

0=0.7

-131,192.53

—-122,382.84

-113,573.15

-102,139.12

-94,924.10

-87,709.08

0=0.8

-128,261.28

-122,391.78

-116,522.28

-99,746.48

-94,938.61

-90,130.74

0=0.9

-125,329.88

-122,396.32

-119,462.75

-97,351.03

-94,947.40

-92,543.76

o—Cuts

PW

Scenario3-Direct Line

PW'S

cenario3-DMU t

0 HST

Min_PL

ML_PL

Max_PL

Min_PL

ML_PL

Max_PL

0=0.1

-206,784.13

—-173,798.97

-140,813.82

-137,067.06

-110,257.86

-83,448.66

0=0.2

-203,129.71

-173,850.15

-144,570.58

-134,068.36

-110,275.62

-86,482.88

0=0.3

-199,480.39

-173,893.42

-148,306.44

-131,078.13

-110,290.73

-89,503.33

0=0.4

-195,836.36

—-173,929.94

-152,023.53

-128,095.70

-110,303.25

-92,510.80

0=0.5

-192,199.97

—-173,962.52

-155,725.08

-125,123.21

-110,313.47

-95,503.73

0=0.6

-188,564.89

—-173,988.36

-159,411.83

-122,157.54

-110,321.68

-98,485.81

0=0.7

-184,930.49

—-174,006.34

-163,082.20

-119,195.69

-110,325.28

-101,454.88

0=0.8

-181,296.13

-174,017.08

-166,738.03

-116,236.95

-110,326.97

-104,416.99

0=0.9

-177,661.49

-174,023.19

-170,384.90

-113,280.63

-110,326.52

-107,372.41

Misd gyl I JEl s e 0.7=0pkd Gkt e palll oSedll Jlaall ((2) JS8 mnsy

el ey (7) ol 3 0.7=0 paisai (grall LSl dadll e Jsasll 23 Scenariol JaY
Jsanll &5 alaally g ypaal) piSaa) il augll 335 ¢(8) Aalaall 8 0.7=00 aysaty alinll 23Sl
0.7=0- gk st e aalill (Sl Jlaall Yiaial <Y1 Lol e

PW{(Scenario,) PWiScenario;)
3,598.1 wPw | 384 7.1 u(PW)
1
A ’ A
sfsR.0 T
L0758y 5o 1550.0.7 gty 11
/ \ / \
/ \ / \
./ “\\ /" \
/ \ / \
6920 d.442,¢ 93 66, 0
W é g PW >
1 DX W0 110,000 50,000 0,000
—— PN —8—Plunible Rasge P “@-Paushle Rarge
PW(Scenario, ) PW{Scenario,-DMU)
122,094,1 wPEwWy 04,950, 1 nPW)
F 1 ’\ )
A p
iy agd2e. g
133,199,080 W 113873.07 100,135, 080 gt 42,000,017
/ /
\‘\ / ‘\‘\
/ \ v
/ \\ /
"'b"""" 0 e "7"1 1.0 \('1 10
F ¢ » P »
1 11 e 1 X 14 10, x
—— P ~8- PliMe Range —— P 8- Flaudsle Ras
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PW(Scenano3-Direct Line) PW{Scenario,-DMU to HST)

74 025, 1 wPW) L1010 1 u(PW)

y’}\"\ } () l

3,07 4 . 3 MW 16308207 1119007 il ‘ 01455 0.7
’ N e /" \ o6
// N oA / ‘\\

// n NV /" \ 03

210444 0 17 DRR.0 1A0875.0 NGOANO. I

W / op PW P v*l) 0
295000 000 1750 155,000 135 500 150,000 130000 110000 50,000 10000

e POV %00 = Platwbilc Range

e [N B8 ~8-Plaushle Range

(SYPX10°) 0.7=0-pdd aladialy dplucal) Alal) Aadll (Saall Jlaall Julaic2 (S

Y Ay (gpenll) AV aal) ey YWdal ST Aadl) Gu (3l Lsial) Al 6 Jsaall e
san A s 1386l spylisndl 2810 Aplaall A0 el iaall ciVlaall (Liadl) oY) aad) dads Yiaal
LS Cun o(Ylanl Y LSad) daill Jsn ey (old) el KB anad (mis§) A0l e (3l
Clsise pan Al oS a3l Gl e el L el B aae da )y cilS LS ST el Jlae oS
aga) 4ie yrual dddad)) g-gshi amea Jal e Scenario; deadl Alls 8 syl Jlae G daadle o0 g sk
il Jal) 438 Alaadl (e a5al) 5 Lea e il

Ailide g-gokd sie pyy Al el Jlaall Yiaia) JiSY) Ll Joa a6 50

a- Cuts Swing in ML PW Scenariol Swing in ML PW Scenario2
Left Swing Right Swing Left Swing Right Swing
0=0.1 -18.61% 18.61% -19.18% 19.18%
0=0.2 -16.53% 16.53% -17.02% 17.02%
0=0.3 -14.45% 14.45% -14.87% 14.87%
0=0.4 -12.37% 12.37% -12.74% 12.74%
a=0.5 -10.30% 10.30% -10.60% 10.60%
0=0.6 -8.24% 8.24% -8.47% 8.47%
0=0.7 -6.17% 6.17% -6.35% 6.35%
0=0.8 -4.11% 4.11% -4.23% 4.23%
0=0.9 -2.06% 2.06% -2.12% 2.12%
a- Cuts Swing in ML PW Scenario3 Swing in ML pw scenarios-omu
0=0.1 -21.79% 21.79% -22.98% 22.98%
0=0.2 -19.33% 19.33% -20.39% 20.39%
0=0.3 -16.89% 16.89% -17.81% 17.81%
0=0.4 -14.45% 14.45% -15.24% 15.24%
0=0.5 -12.02% 12.02% -12.69% 12.69%
0=0.6 -9.61% 9.61% -10.14% 10.14%
a=0.7 -7.20% 7.20% -7.60% 7.60%
0=0.8 -4.80% 4.80% -5.06% 5.06%
0=0.9 -2.40% 2.40% -2.53% 2.53%
a- Cuts SWIng in ML pw Scenario3—Direct Line SW|ng in ML PW Scenario3-DMU to HST
0=0.1 -18.98% 18.98% -24.32% 24.32%
0=0.2 -16.84% 16.84% -21.58% 21.58%
0=0.3 -14.71% 14.71% -18.85% 18.85%
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Gl Luaall G alial dlaal) Bdlal) Aadll dpulual) Jolas
0=0.4 -12.59% 12.59% -16.13% 16.13%
0=0.5 -10.48% 10.48% -13.43% 13.43%
0=0.6 -8.38% 8.38% -10.73% 10.73%
0=0.7 -6.28% 6.28% -8.04% 8.04%
0=0.8 -4.18% 4.18% -5.36% 5.36%
0=0.9 -2.09% 2.09% -2.68% 2.68%

Results of Parametric )iuluall 4dlal) 4edl)l jlaa dsalua Judail 45l duhal) il

:(Study for Sensitivity Analysis of Fuzzy Present Worth Criterion
S e st ety p gitcialiall Gllal) Bl lae danbea Jalat) Zpaeblll Anhall Gadss dal o

Gaslits Yol 1ot I3 o haYs o) Jadl s ol sp0n e il o3 556 A & (e gyl Cilile s
JEY) Ll anil 7 Janll 8 dapad) ) Al SYSTRA by Lalal) culailally Gkl e 4y il
710 Gk DA o oo @385 335 U gpeailly Loall ASaall 250al 2p0n5 5 LS L dgloual) £yl sl Ylaial
Gl g GEVL 2 7 Jeaadl b dapall ol lsal S SAL jaay L Ganl) a8 Vi) JSY) ded) e

6] dpapaall SIS aliad il lasy! dibs ce 3 palall

Al (PW ) dwleall ZJWN 2ad) e S a8 sl (6) 5 (5) c¥sledd aasiul & (s

Jslaall 8 o3a Ayl duhall m5l8 Gape 235 o(W=0.3 &l Galiil) claglindl JSI (Weighted PW )
Allal) dagll dad i el 4358 Jay Jumil 8 Scenariol G Al duhall el (15 S 8 ()

gl YAl en b ellyg Al dylual)

Aglaal Llal) Aell) jlma Apaabean Jalail Ay Slal) Aaalpall 3 Bpinall queddl) 17 Jgta

3 galall cal) A sagalall cal) A 33 aldl caall o
calilal) <)) calilal) k) Calailall k)
%10- %30+ 7 %15- %30+ 4 %30- %30+ 1
%10- %10+ 8 %15- %10+ %30- %10+ 2
%10- %50+ 6 %15- %50+

(%30~ cailal) %30+ AH)(SYPx10%)cula gy jliseall apand pyy Aliially dyludal) dlal) dagdl) :8 500

Scenarios PW Weighted PW
Scenariol (-63,956.47, -52,201.85, -40,325.32) -67,821.77
Scenario2 (-77,331.10, -62,727.82, -47,891.12) -81,468.36
Scenario3 (—125,173.87, -98,763.31, -71,294.80) -128,039.65
Scenario3- DMU200 (-97,633.44, -76,012.53, -53,518.31) -98,525.19
_ _ _ (-175,707.42, -143,109.42, -
Scenario3- Direct Line -185,656.71
109,354.80)
Scenario3— DMU to HST in 2020 | (-115,179.08, -88,416.41, -60,906.57) -114,692.27
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(%30-cxilall %10+ils) (SYPx108)clag lised) ganl pyy Alifally Llocal) £lal Aol 9 520

Scenarios

PW Weighted PW

Scenariol (-51,208.13, -40,806.04, -30,140.32) -52,959.97

Scenario2 (-61,702.55, -48,778.75, -35,444.22) -63,275.46

Scenario3 (-98,728.41, -75,128.88, -50,039.01) -97,170.76

Scenario3- DMU200 (-76,494.80, -57,074.76, -36,508.28) -73,815.04
Scenario3- Direct Line (-141,157.14,-112,193.91, -81,633.64) -145,319.73
Scenario3- DMU to HST in 2020 (-90,426.02, -66,506.79, -41,345.38) -86,044.77

(%15-cilailal) F%50-+ilSH)(SYPx1

0%) b gy lisaad) apand pyy Afially dgladall A0lad) Aagil: 10 20

Scenarios PW Weighted PW

Scenariol (-72,645.64, -58,911.04, -44,979.04) -76,518.55

Scenario2 (-87,739.12, -70,689.50, -53,265.06) -91,771.41

Scenario3 (-141,558.74, -110,641.92, -78,224.61) | -143,334.33

Scenario3- DMU200 (-110,238.68, -84,861.09, -58,310.86) -109,928.54
Scenario3- Direct Line (-199,736.19, -161,630.35, -121,901.33) | -209,578.39
Scenario3- DMU to HST in 2020 | (-130,096.35, -98,755.43, -66,280.07) -128,003.91

(%1 5-claslall %30+ilsl)(SYPx10%) il gy jlsaad) aand pyy adiiially dylucall ddlal) dadll: 11500

Scenarios

PW Weighted PW

Scenariol (-59,907, -47,515, -34,769) -61,651.64

Scenario2 (-72,146.07, -56,740.43, -40,805.32) -73,586.07

Scenario3 (-115,201.07, -87,007.49, -56,960.50) -112,491.93

Scenario3- DMU200 (-89,123.19, -65,923.33, -41,287.04) -85,221.52
Scenario3- Direct Line (-165,271.68, -130,714.83, -94,171.40) -169,267.09
Scenario3- DMU to HST in 2020 (-105,421.85, -76,845.82, -46,705.09) -99,378.00

(%15-claslallc % 10+ilsl) (SYPx10%)cila sy lisasd) gand pyy Adiilally dglocall dgdlal) dal: 12 520

Scenarios

PW Weighted PW

Scenariol (-47,169.51, -36,119.41, -24,467.91) -46,754.76

Scenario? (-56,617.03, -42,791.36, -28,234.24) -55,384.95

Scenario3 (-89,018.80, -63,373.05, -35,541.04) -81,656.21

Scenario3- DMU200 (-68,071.80, -46,985.56, -24,156.44) -60,500.26
Scenario3- Direct Line (-130,976.12, -99,799.31, -66,281.73) -128,958.85
Scenario3- DMU to HST in 2020 (-80,910.63, -54,936.20, -27,105.05) -70,798.16

(%10~ cslaslall % S50+ilsl)(SYPx10°) il gy lsead) aand pyy Adiiially dylucall ddlal) dadl: 1320

Scenarios PW Weighted PW

Scenariol (-71,297.86, -57,348.83, -43,135.33) -74,465.32

Scenario? (-86,005.69, -68,693.71, -50,908.60) -89,144.11

Scenario3 (-138,205.65, -106,723.31, -73,451.69) -138,143.88

Scenario3- DMU200 (-107,396.00, -81,498.03, -54,238.80) -105,493.68
Scenario3- Direct Line (-196,227.76, -157,498.82, -116,846.36) -204,107.29
Scenario3- DMU to HST in 2020 (-126,810.73, -94,898.57, -61,551.28) -122,889.76
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(%10-c e %30+ilsl) (SYPx10%)clb gy lisaad) gpand pyy Alkially Lplcal) Alal) Lol 14 520

Scenarios

PW Weighted PW

Scenariol (-58,560.58, -45,953.01, -32,881.64) -59,584.31

Scenario?2 (-70,452.38, -54,744.64, -38,408.68) -70,958.63

Scenario3 (-111,960.69, -83,088.88, -52,137.90) -107,322.49

Scenario3- DMU200 (-86,312.31, -62,560.26, -37,191.63) -80,789.48
Scenario3- Direct Line (-161,875.86, -126,583.30, -89,058.23) -163,814.12
Scenario3- DMU to HST in 2020 (-102,246.84, -72,988.95, -41,958.32) -94,294.72

(%10~ claslall % 10+lsl)(SYPx10%) il gy lsead) gand pyy Adiilally dylucall ddlal) Aal: 150520

Scenarios

PW Weighted PW

Scenariol (-45,833.74, -34,557.20, -22,571.24) -44,687.88

Scenario2 (-54,923.34, -40,795.56, -25,796.21) -52,743.71

Scenario3 (-85,804.64, -59,454.44, -30,687.10) -76,485.06

Scenario3- DMU200 (-65,278.99, -43,622.49, -20,022.77) -56,061.49
Scenario3- Direct Line (-127,602.62, -95,667.78, -61,144.24) -123,505.22
Scenario3- DMU to HST in 2020 (-77,753.68, -51,079.34, -22,358.28) -65,720.90

& Jead) JpuliScenariol (s8 ciliia) dylall LA Aall 4 jiah ) dubal) A 558 syl
enl g skl (e Adline o phadiuly Apluall Adlal) Zedll el Jlaall dalatl (AT Zpaabl Al ebal
Jalatl el Al il 16 Jsaall sy 1aa.cilasylisadl wsen Jles 7 Jsaall 3 dajad) eyl
Bl Je e Jlie¥) e 1 AN 330 <l splisd) aead Lplaall 4 Al (Kaall Jlaal
pleall Al Leall e aally ) sl ded e Ylaal JSY) Aadl il Jlae s ol
dagdl) Joa aplill dlas 17 Jsaall sy Cum lasylidl aaeals 7 Joaall 3 dajad) @l aeal
G 1 alal 23 ila gy lnd) wsead diline g—p ki vie Ayl Lllall Ledll (el Jlaall Ylaia) <Yl
el Jlae O Aaadar ok lisine gen ) il (Sa 43l el o olig JBal) Jpo e LY
Alaadll e aiall i Lee el 28 4ie jraal Aidad)l 0-g sk paen Jal e Scenario) Juad) Ala
g yad) VAN pen b elly Jlaiall Qo) 4555
(%30- clulall %30+ Cilsl)(SYPx10%)a—g ok alaiialy pyy Aall Saall Jlaal) Julai: 16 saa

o-Cuts PW Scenariol PW Scenario2

Min_PL ML_PL Max_PL Min_PL ML_PL Max_PL
a=0.11-62,776.19 | -52,152.15 | -41,528.10 | -75,859.00 | -62,628.52 | -49,398.04
a=0.2 | -61,599.60 | -52,162.80 | -42,725.99 | -74,392.21 | -62,645.59 | -50,898.98
0=0.3 | -60,423.86 | -52,171.16 | -43,918.47 | -72,929.12 | -62,661.69 | -52,394.26
0=0.4 | -59,250.46 | -52,179.35 | -45,108.23 | -71,469.78 | -62,676.98 | -53,884.19
a=0.5| -58,077.00 | -52,186.25 | -46,295.50 | -70,014.27 | -62,691.66 | -55,369.06
a=0.6 | -56,903.27 | -52,191.88 | -47,480.49 | -68,559.08 | -62,704.13 | -56,849.17
0=0.7 | -55,729.09 | -52,196.25 | -48,663.41 | -67,103.64 | -62,714.23 | -58,324.82
0=0.8 | -54,554.26 | -52,199.36 | -49,844.47 | -65,647.19 | -62,721.74 | -59,796.29
a=0.9 | -53,378.58 | -52,201.23 | -51,023.89 | -64,188.67 | -62,726.27 | -61,263.86
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o-Cuts PW Scenario3 PW Scenario3-DMU
Min_PL ML_PL Max_PL Min_PL ML_PL Max_PL
a=0.1-122,531.15| -98,327.75 | -74,124.35 || -95,484.54 | -75,656.78 | -55,829.02
a=0.2 |-119,890.50 -98,412.13 | -76,933.76 || -93,338.21 | -75,731.39 | -58,124.57
a=0.3 |-117,256.04 | -98,487.85 | -79,719.66 || -91,188.66 | -75,797.12 | -60,405.58
a=0.4 |-114,620.84 | -98,554.35 | -82,487.87 || -89,035.44 | -75,854.03 | -62,672.62
a=0.51-111,990.17 | -98,614.65 | -85,239.12 || -86,878.83 | -75,901.70 | -64,924.57
a=0.6 |-109,357.50 | -98,665.78 | -87,974.06 || -84,718.99 | -75,941.37 | -67,163.75
a=0.7 |-106,721.47 | -98,707.40 | -90,693.34 || -82,552.93 | -75,972.27 | -69,391.61
a=0.8 |-104,079.78 | -98,738.67 | -93,397.56 || -80,380.16 | -75,994.42 | -71,608.68
a=0.9 |-101,427.25| -98,757.30 | -96,087.35 || -78,200.35 | -76,007.92 | -73,815.48
o-Cuts PW Scenario3-Direct Line PW Scenario3-DMU to HST
Min. PL | ML PL | Max PL | Min PL | ML_PL Max_PL
a=0.1|-172,448.00 |-142,633.05(-112,818.10|(-112,490.14 | -88,107.69 | -63,725.24
a=0.2 |-169,193.27 (-142,726.60 [-116,259.93||-109,805.74 | -88,166.28 | -66,526.82
a=0.3 |-165,941.03 |-142,810.18 (-119,679.34||-107,125.23 | -88,218.68 | -69,312.12
a=0.4 |-162,687.63 |-142,882.43 (-123,077.23||-104,447.98 | -88,264.95 | -72,081.92
a=0.5|-159,439.95 (-142,948.50 (-126,457.04 ||-101,779.91| -88,307.59 | -74,835.27
a=0.6 |-156,188.10(-143,003.80 (-129,819.49 | -99,115.00 | -88,344.84 | -77,574.69
a=0.7 |-152,933.87 |-143,049.57 [-133,165.27 || -96,448.07 | -88,374.93 | -80,301.80
a=0.8 |-149,670.75(-143,082.91 (-136,495.08 || -93,778.19 | -88,397.75 | -83,017.32
a=0.9 |-146,396.14 -143,102.86 (-139,809.57 || -91,101.35 | -88,411.65 | -85,721.96
(%30- ciailall %30+ cilsll) Ailida g-gskd die pyy Aall (Seall Jlaall Ylaia) JSY) Aadll Joa gaslidli 170 520
o- Cuts Swing in ML PW Scenariol Swing in ML PW Scenario2
Left Swing Right Swing Left Swing Right Swing
a=0.1 -20.37% 20.37% -21.13% 21.13%
a=0.2 -18.09% 18.09% -18.75% 18.75%
a=0.3 -15.82% 15.82% -16.39% 16.39%
a=0.4 -13.55% 13.55% -14.03% 14.03%
a=0.5 -11.29% 11.29% -11.68% 11.68%
a=0.6 -9.03% 9.03% -9.34% 9.34%
a=0.7 -6.77% 6.77% -7.00% 7.00%
a=0.8 -4.51% 4.51% -4.66% 4.66%
a=0.9 -2.26% 2.26% -2.33% 2.33%
a- Cuts Swing in ML PW Scenariod Swing in ML pw scenarios-owu
a=0.1 -24.62% 24.62% -26.21% 26.21%
a=0.2 -21.82% 21.82% -23.25% 23.25%
a=0.3 -19.06% 19.06% -20.31% 20.31%
a=0.4 -16.30% 16.30% -17.38% 17.38%
a=0.5 -13.56% 13.56% -14.46% 14.46%
a=0.6 -10.84% 10.84% -11.56% 11.56%
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a=0.7 -8.12% 8.12% -8.66% 8.66%
0=0.8 -5.41% 5.41% -5.771% 5.771%
a=0.9 -2.70% 2.70% -2.88% 2.88%

a- Cuts SWlng IN ML pw scenarios-birect Line Swmg in ML PW Scenario3-DMU to HST
a=0.1 -20.90% 20.90% -27.67% 27.67%
a=0.2 -18.54% 18.54% -24.54% 24.54%
0=0.3 -16.20% 16.20% -21.43% 21.43%
0=0.4 -13.86% 13.86% -18.33% 18.33%
a=0.5 -11.54% 11.54% -15.26% 15.26%
a=0.6 -9.22% 9.22% -12.19% 12.19%
a=0.7 -6.91% 6.91% -9.14% 9.14%
0=0.8 -4.60% 4.60% -6.09% 6.09%
a=0.9 -2.30% 2.30% -3.04% 3.04%

Ll (IRR) 1alall slall Jaee Tapaats ala@V) Jlatill 4pulial) 45,L0 SYSTRA il Caedin
(b dle Jare el e asilal Jlaid) Juad) sa (Scenario3—DMU200) & ¢ dusdall ey ,laall
ajlbal &S saaY) Jadl sa Scenariol G el Lelud el ad)l lee cadel duhall Gl We
ebals Al JlnaS dyluall Adlal) dadl) (ol &bl el Q) ladialyy AGS Y dllal) dedl) e
(Jaddll Joadl saScenariol & o Lo danlual) Jilas

b Jany Les cay3all culailally CadSally Adagipall SSE ane da s zsam sy Auailinall miliil) o3a el
Aal ol agdl yal 2 elaleVsl 1 Ll plia Lo comgy (Sl daging 4 1SS Tyl Jlaiall Jad
el i ge s piall dagitall Jladl apaas e U # i) (Seall Jlaall Jilas ac by Cum oS aae
O Ll oyt (e syslaa ST oy LSl Gt G 1Y) Lo )8 MaS) e Ll g lia acluy kB aae
sbi Cua el e Jual) Jadl s ela) s ol i) oala@Y) ladl L g lia adia
B Qo e A3 25l Jane o Jumdl GO e Lgia sy Allal) Al ulS 13 Lo L)l ¢ s

1luagilly claliiiu)

zha dgllall dpaaal) Gl aylie IS 505 dal Ges ccplll ) ol Fldl Jh &
css eaase cslaly Ll 6V Aalad@y) geaall i pa ) dE e ST Gl SIS dclia
DDA (s3aTlae lse JalSia S5 culailally CRISIL Alind) KB e el 38T e slul) 13 adiey Eun
Al L) e dlayl b

oo pdall 13 CalS g iyl Alla 3 ilia) Jysai (el Saall (5e o (1

¢ sl agaill Jaydi o ligind Jal (o il g5 pial) anay haill sale) o5 da (2

Baa Jila 2 Y Bl 2 )58) dlaye ) sagal 55 da (3

f23n0 duia) 5 gl 13 Lty LA 331 il sng da (4
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