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55 Eu AYdEe] oxg Y B w2 7oe AEdloRkithe A
4, T E= S oS = A8shs & FYHES Ak A
A 71883 thE 4 slrhe B THOR AL oS
2) A7) SR A gIer A9 tiohRAlR QI & s
=9 FdiRt=E AAsk= 7}4\% ol eles FHsk= e AL S
=
=

- oluf] ioEANE T E RIZE o)A Q] Bajulgo] ol e}t FgAAL 2

N

L

O:

m

3) ol9of] S0l B s AHEe Foke E8et AE SHTAAE
A -

RS Ak /IEOR AHT T 2HASE Hgote] Al

A 3] Y 2l(Commission Delegated Regulation) 480/2014= 19%
oAz 7] A7 Amnlgel SieRs 4%2 ALTH2014-20204)

O o= 471 37HA] 4 Rl T HFRAR IRk E4AE Ejled] =R 2

0 = ATH TR FIN Y AUAFA SUR FARYL 71gstol A, A

FEZFE U 74 5O vk AR ERsHs EESelodd JtE 4 ol
=

I 9 9 slelaae] Az sl glo] Aelage] the AgEe FAt

P53t 202 4, ool uleh Exjol sk ba Aldtol §17] uhEe]
Holgh Blg=Ee g pRe PUEhS 7T ks S WA= o

- S olefat 2 WL T ALl Ee] FAREAACIA TS Tho
3 mEZe|ourt Pkl e At A Al At

- whebd Bk ZRAEL S Ske) Ak o] ekl sheekE FAbg
7h S8 A glo] B M o] AFA} FFeFHEE A 7|8l g A
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) Guide to Cost-Benefit Analysis of Investment Projects(EU <]3],2014)0]A]
FAFAZEEe o] thek Brlke] HARS of) mok o] sl 9)
o, ofof wie} A FES 2.9%=2 F4H

L
-
o

0 A5 Golge LEFe| oo HIHE A4k Bit 4olB2 FAHN, BEs
JFL 51%2 FHH, A WPAS AG UAFIBS 29%E FA

TMEEAL : =it

- A8 oKL, i BF O[AIE, m QS20|E

CEI-12> Adadof OE £EZE(20 35 2 4 O|XtE

=

RHtgy ) Al $olE(%)

Large-cap stocks 65 43

Mid-/small-cap stocks 80 58

International stocks 6.3 41

Bonds 26 04

Cash investment 22 0.0
Simple average 5.1
Long-term inflation rate 22

Simple average 29

KIE: www sshwab.com; European Commission(2014), Guide to Cost-Benefit Analysis of Investment Projects p.300 table 1.1

Tels

L) X =914s] o=y +12] 480120142004 Hargh A4 SlE 4% A7) =7

zEZe]00] WA FrI5olBe] Wk 3%l 1%p AFEAste] 2HEYLS
ofe) B3t 47|

O olfRt 242 2007~201399] A4 eeleo] A 5 AYA
o

G} Sl vRNE AFRIT A

() ohet Ab812] @183t SUsH FUE Bt DA AMsk, FY F2e
% = £
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Mz 2=

0 M slgsto] B4 AXHA A 2 74*173
AT e BAR B o TRS) A4, ® Bl HEe] 4

o A%A Gelg WEo| 7Fsd

3. B=3(United Kingdom, UK)50)

0 95he B4R A AT Sho) Mg

PPPYE T1efsto] Al

—L]
O‘.L,
it}
g
=y
=
3
=
<
=4
l¢]
!
=
=
o

O HZHEE] %

Initiative) 4]

o
<
-

X
by

A ZAIUNAO)S] WAL PFIS) Aekd] B 447 Hrjo] =

3}

27} HEFS AN
QAR 2012 1290 PFIO] MRS 2 F25 A3

O

O P2 SlellAlt: RO Q3 HAel 4] ARt AF /13 B BF 2k ol
7+ 278

() 3= AR5(HM Toasury)oll A PRISE PR29] 2o 4 chgat 2o A|Alaka
A

O PF29] A% A= 35 FARE Z5sH Ho=i 2B i ¢Jrs 5

o} 2 mefst 4= QA

17k &0)7] 93t 2AE EFS
0 PR29| 4% & Aofold Ha W melw} 2o Ago] A AR AulA
(front line service T+= soft service)S A|Qsto] Yst= AH|A =58 Bt &4

50) Dr. Mark hellowell(2013), HC 97 Private Finance2, UK Parliament (https://publications parliament

uk/pa/cm201314/ cmselect/cmtreasy/97/97vw04 htm)S & 1160 XHLH

51) PPP= RIZSAEXNYS Sohe 22 BIZH0| Z3el=et £X) AY, R 52 90iH, 28 Sof
+US U= YAoz HROo|Mz BIZHl oish XX 3 Mz off 55 MEE Z3Ad[AL] HA|
TE(EE H44), 28 Y =7| Az 220 2t 222 Z&A7|= PR ESH PPPO| ILEtEH, PF2= PFIQ|
Exot FHietn & o JAS(EHE BHEOIAN-H=EEMAE/SH-ER . HM Treasury(2018), The Green

Book)
52) HM Treasury(2012), A new approach to public private partnerships
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RS YEXALY HTFX gol20f et 7|XH 7

ol

O A2 o} 70 & A Wl AR AE 7 5= F

B A

() o= AQ=Ado A= 20179 39S 7|20 7157]2] PFI @ PF2 Z2AE7} &
FEAL Qo FAHET}A|(capital value)= F 591¢] T2 AAJSEIL Q1553

O % 7157§¢] PFI, PF2 ZR2AHE ZF 6997f= =9 ZFolH 167l= A4 T

o

o] 2 6317]2] A2ko] 2010 5Y o] Ho|| HAE Yo AHAR= 50.69] T
=2 A9 86%S X3
O ol = 7} AT Akl HHst FA} A|ZF=E PFI 2 PF2 AFIS 3%

AJBaL 9%

—

[ 11-2] =9 PFI & PF2 &2 AF 4 2 capital value(1992—-2017)

] ]

Capital Value £bn
Number of Projects

0 2 0
S a. AR R R I . A
& LT A & & ,L@ 35 & FF S S 8
¥ q>?‘ .i*"’ da\’ g{-‘ & S s '\' o 1@:\ $ & S T o
tf-\ & * ‘>' a3 > " b p ' "\yo “a & ". '\E‘ -.'Q '\9 "\“ 19
— umber of projects e Capital Value

A= HM Treasury-Infrastructure and projects authority(2018,3),  Private Finance Initiative and Private Finance 2 Projects:
2017 summary data , p.7 Chart 2, A: Nombrt pf signed project by year oI

53) HM Treasury-Infrastructure and projects authority(2018.3), Private Finance Initiative and Private Finance
2 Projects: 2017 summary data
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Hing 2 gelZo cieh =Liel Al HE

() PF2 A3y o) gt s Qlzet G4 ARgelA 4]
A 71 W By el 22 A FARe] 7|oimE wols WS BARSY
O o]g} o] FFHE et F§ Aol A A Holg FoluA Y
20084 2jw Heteso spto s opje SR FE917] ofF, 4 2
o] 9ielu] Aol A wed

O 25 SJelslu] A ek 3l THEE AR BRIt RE G ek F

o] Bhel RIRHES] &bl ASAIR]
O [T1¥ T-1]°f <J3hd, 2009d} 20104 A}OMI RIZHAE HiE vpRle] Al &7

AEIE BolAa, ol thi] 445 )

3

(38 I-3] PFI0l HE&[= CHE oAl
35
3.0

2.5 {/‘\ 7
2.0 /'"

1.5
1.0 —
0.5

0.0
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 9

A= ThomsonOneBanker(2013); Dr. Mark hellowell2013), HC 97 Private Finance2, UK Parliament
(https://publications parliament, uk/pa/cm201314/ cmselect/cmtreasy/97/97vw04 htm)

] PFIQ} PF2= A1 913t 2 2 A] A7 T} EfoIR}EL] HIZof Qlo]A]
ztol & 7H
O ol 17} Zro] PFIS] Z-oll A= A7| A2zt eRRIARLS] Hlgo] 1t 9= 4]
Elo] 9oL}, PR2oA= 2,50 7.59] H]&E FAESH)

54) HM Treasury(2011), National Infrastructure Plan
55) HM Treasury, Private Finance Initiative Projects: 2013 Summary Data, December 2013, para 1.5, p 3
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PFI PF2

Developer equity

Developer equity

Public sector equity

Third party equity

Equity: ¢.20-25%

Senior Lenders Senior Lenders
(public bonds /private (public bonds fprivate
- 0, .
Debt: ¢.90% ol e, place ts /bank Debt: c.75-80%
debt or other debt or other
sources) sources)

A= HM Treasury(2012.12), A new approach to public private partnerships, p. 80, Chat 8B; UK
Parliamentiwww parliament uk),  Private  Finance 2 -  Treasury Contents  (https://publications,
parliament uk/pa/cm201314/cmselect/cmtreasy/97/9705 htm) oI

O PFI W PF2 3% ARJo] oie 23 A1) Alo] W% ol ol wok 1e

CHI-13> PRI & PR2 23 A 23 X2 Al = 0|X+&
PFI PF2

N MIE N MIE
T 74 ﬁE = 7 EE e
HIS = A=HIZ HIS < A=H|Z

pNolC] 10% 15% 15% IR | 25% 15% 3.75%
Efolxp 0% | 625% | 563% Elolxf= | 72% | 625% | 469%
M 7S E a2 S 7.13% M 7IEHRRIEH |2 8.44%

At Dr, Mark hellowell(2013), HC 97 Private Finance2, UK Parliament (https://publications parliament,
uk/pa/cm201314/ cmselect/cmtreasy/97/97vw04 htm)

)@= AFFAARE91L2)2013)0l] wh=w, PF2 T Aol glo] 3354 Akt

HI-S 25% ol 49% ol3felof 356
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0 FEHEol olslge] ARBS WA 4 = SN BeIE 27 Sl
A= 25%0)|4ke] Rx|Ho| HQshe, E4E47|L(Special Purpose Vehicle; SPV)E
W] A6 4 QUES 49% ofsiE 3 Bt 98

O PF2 ¥l AYJO] A7|ApRE F=20f 35
sto] o Ak1S] il USE TN - o, S AFHRAL
HWACOE daA7l= a5 7

ShE A9, FRHEO] e

O ofFf oA BRRIE 4= gl wiel o] AL EAS] BERE HlFo] 25%
o Aol 71FH AN GWACC)] 0.94% ZHste] 7.5%7F Hul, X714
Bomae] ZTERE HFo] 49%
1.84% ZAsho] 6.6%0] o=

B5ole 7B AREHBH(WACC)0]

CE I=14> XA=H[E0| AAMS| SSF & A7|AH2 HIS2| 21t

T& A= 7 Hlg A=2d|= 58T A==
X7 |RpE=(RIZY 25% 15% 3.75%
Efolxj= 75% 6.25% 4.69%
MX
715G ANEH & - - 8.44%
(Pre-tax WACQ)
xR I=EE, 25%) 6.25% 15% -0.94%
e JE=! 2
X7 |RI=(ZZ 49%) 12.25% 15% -1.84%
=" 2

X2 Dr, Mark hellowell(2013), HC 97 Private Finance2, UK Parliament (https://publications parliament,
uk/pa/cm201314/ cmselect/cmtreasy/97/97vw04 htm)

[J 4713t vk} 7ol PFI9} PF29] 9
of Aok glov], FFrEel FAIFE

(WACC)oll F&= v

A7\ A

o Akl

9 eI B)Fo] Tt WACC

THE AR

56) Treasury Select Committee (2013), Oral evidence Taken before the Treasury Committee on Tuesday 5
March 2013, London: The Stationery Office; Dr. Mark hellowell(2013), HC 97 Private Finance2, UK
Parliament (https://publications parliament,uk/pa/cm201314/ cmselect/cmtreasy/97/97vw04 htm) IR 1=
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] ohgt, o= AFA(HM Treasury)2] Quantitative assessment: user guide(2011)o]]
=W QXA A F7HVEM Test) dHgoll4] Aok Sl F= AF89
GREEN BOOKOJ|A] AAJSIAL Q= A TRIE 3.5%(F5 TRE 6.09%)5 &

2357
O MBS 35% ABIA AT RSTPRIS B3 2AHon, 35 el
L ARGkl gof g Alof ule} GDP Deflator 2.5%S A-835F0] 6.09%= 3=
er
4, S758)

(] PPP(Public Private Partnershipsy= AFAEAS 93t Aol Qo] Sl 32
3} wizke] 3 Helshs AeiE 71
0 PPP T2l =4k Aol QlolAe] Trele-S AAA 91F(systematic risk)o] ]3] o
FErong g 9 gk Bio] Bash AAA 1FS Brkste] #Hsk PPP
Welee AEdhe Ao® A
() m50] PPPE TH83 AR]4 Qlxe} 3l Allo] W7h 4] A% AP e
=7} PPP Z]%(National Public Private Partnership Guideline Volume 5: Discount

Rate Methodology Gudance, Australian Government Department of Infrastructure
and Regional Development, 2013)o] A|A]&

O PPP ARglof tht 13 sa|n|¢(risk premium)S 3 Ak 2] 4=¢]S(project rate)
oA FH2E(risk-free rate)S A|Lleh gt =

O & o2 E PPPol| A7IE= 19 9] 471 PPPo|| 28-5= dledt 42

O

[¢)
HEAE 7

O A Hd> PPP AR B SlE Ao 3= A=, 24 PPP &<l
& AP Sl AAE Ade dAReR i davt A

57) CIRt, SIIHLOITR(2014), TBTO RIZIEXIARIS] 4018 2ol BBt S0l T2 2012 0% PH
Velue for Money Quantitative Assessment’ 22 AFR0| SX|Z(on, MER ZHE e S0 Q= Hez
HA=O AL}, M2 22 SOI=X| LUS

58) Department of Infrastructure and Regional Development of Australian Government(2013), National Public
Private Partnership Guideline Volume 5: Discount Rate Methodology Gudancelf2S Zf1510] AHH2|e
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O AAA 9= ek PPP AR 28 D& A2 ofll THY Es

[Z18 111-5] AN &S 12fet PPP A HE Eolg MEaky
1E0) EIHY Aol ZRish= AAIA iEo] £elx] &l
2CBH) TIICHAL Aliol] ZERfH AR /gio] 22sRE) | FelErelE(r ) gelgz
Ofsh XIEHH2Z LiRHE B2 g5t
| olle

3EH) 2AMohe Ale| AldelE EE

o
4EH) Boiche Atdol| Exfst= MAK fidol BIZEEZ00 2l | A Ale| =efE(project

'
Koz LiE 29 rate)2 EelE= MSat

| ol

SEM) HFol| 2fstiA OfME (ol HlE Et

FRETA=(r ol 7<1I7 X 2lgde| =2|njs
=0

o 2k2 TolgR Mg

ani
of

Xtz Department of Infrastructure and Regional Development of Australian Government(2013), National
Public Private Partnership Guideline Volume 5: Discount Rate Methodology Gudance

() PPP ARQle] WAlEl AAA 18 choret HeE 2418

O PPP Aol UIAE A $1Re nkHel AARED B e 9F, o]
%) F5h AZdold, WkLEoly FlTukE AulAg AT Roke A9 5
o 2R

O PPP A Ule] AAA SIS Tolsl7] $lalA, Aok ol H71E Al fof
o it A= Ha

0 3 AT AR o] ol FAE 8 97, ABHolH 93 5L Hys
Aol e AAA 90 4 HE oA Wag

B
50

L) wbd PPP AR] Wio] AIAIA 917le] Fgwell ool Aujx oz EAghhd 7
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O o] FF LUER FHHTAES AEoRE, 7] Il 22A7IA9 &
I

() 9kl PPP A} Uje] AlAIA $llo] BERE] of] AjHo EAfss Aol
ofUizh, s ARle] Abglselgol digt 7Es} Wath
O B AKIS] Ael4olRol sk AR ol ukel Bobthare] ZAkske AAA )

Hol Wkl ofs) AujaoR EAatcid TR S Algle] AliselE
2 A%

L) wbd PPP ARS] o] AIAIH f17o] gt vIXHE wirof oJs) Ao

2 EAsk= Alo] ohdzhy, S5l RbEo = o)dd AAA A

vl ALkt

O %, TRHET uBEE] 93] 7ot HIRUIE AR el EAH AAA )
Ho| Gl
O 7} Aol W2 AAA iRl whek Bkl AEEs delg A e

O ol ofel T ol Lehd 4 9IS

[28 I-6] MAX 2IE ojdol TE 7t £els

Mo O not ! ol

HAE 20| e o5 ojHo|H™ HA= ol
ZE=g0 olZhe 20f ok
THiEl= d= THigl=s He

A= Department of Infrastructure and Regional Development of Australian Government(2013), National Public Private
Partnership Guideline Volume 5: Discount Rate Methodology GudanceE Zt1st0{ Xi-LA
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() PPP AR tholl EAfske a4 A4 SR 4FL chewt o] T
Afo] Axg0] ofaix ARETh,

= RS ]
T W

O AR 4:919] 30% olA} 70% mlgto] HRL=ao] ols|A AR, o] o] 4
2 A9 T U] ofet SR AR et
O LB AR} 4:919] 30% mlgto] HE=ao] ofsN AFHCHE, o A9o] fa
A U] A S <ne
o Aol AT AR MA GG F AT 2Qu|go] XK= H]go]
70% oVdd A < %EHOW A9, 30% o) 70% mintd - 1EH ol F
917, 30% mRtd A ISl AfFer & et
) &3] vi=ejo} 3R] Afis Arde] Aol ukeh B7he ol tiet &l
&% YR TR0 BgA
O &AHIAALS, B 5)oh 22 F32R 71A] fHito] ofefe: F2of disli=
49%9] 3ol 8-S L3}
O F573= 7RI 1 Bl B} 2 3eA R AR AER] 7H] Sl

7Hs3E Fitol| tisiAE 7% Teles 283

.|_4

[e) KeX
Py =1

O CAPME AAHQ SHS Fo ghEAel Jhrolge Agsl mu=
CAPME o] oJ3) 38 7| Hau] (27150182 FIF olxHe, AF9Y
Z2ju|d, wEHAlel olsis 24 H

O CAPMOA AAI% $19(Systematic Risk)y> HEFZ SHEH, ol& A3k 7iE
ZPAEe] HIA| A A 213 (Non-systematic risk or project-specific or diversifiable risk)

59) EIEZ|OI: ZX gt Y mE 9 XS =00|X|(https://economicdevelopment.vic.gov.au/) LS|
Ean]

Guidance on Discount Rates &



O FoIFolAg] Fe T A|HNA ojAE %S TEs, A Lae]
ujojo] AL AulH o %S ARR3F

S|

o thit, AAH el Z4o) A ApbuEN Asset Beta)o} 4u]EkEquity Beta)
2 Juglo} s AAbele] AM-S WS U

O FAlleklevercd betays UHFARL HlERA] o] Zg- EgAte] gigloleta o
= A= AFA Y 2] X|(financial leverage)E 22&5}17] wj&of| AglstA] &2 7
o

= A
O olof] AF HHYAE A|AT PPPEZRAES Qg dlE FHA| ARihH|EL
(unlevered beta)E E-gafjofsl= Ao 2 AA|SEL Q)

- 100% A7IAREL 719 B AR B9 RpabEtet FAMIEE A%

RMHEL = ZAMIEL / (1 + (1 - BIQIM) x (debt/equity ratio))

O ARAZL TIftE EX(sensitivity analysis)¥} AFAEEH g|AF Z20plS &

3 +- 0.5% oA 1.0%= eles A=A = S

U 79, PPPAIIS] BFEEL 50%] AAH JBE HATIHE URAe] B

=
o] 9= 77 Fold oA 5% + (50% x 2%) = 6%= AFA ElaS A
[

s = oS
0 ohge] 79l wel shke] PPPARIO] 3 7N oo AAH Side] EAIE 4 9

the ol diaiiE w7t Aag
- o2 ol WAL SN PPPO] A9 WU AMuh B ) T Y Ao

1

gk AAA gAam37r h27] wfZoll Z-2te] AR «1dE ardsloF o
] &32] DTF(Department of Treasury and Finance)= 3|5 A}¢]9] 91 w0 ule}

iz FhE Y o] AAE 9] A5ALS Lsin 9L

60



Mg ™HEH gel20] st Lol At A&

O AMY Hopol| whah AIe] AANE, E7MESE, A a7t 7242 th2y) wi
of AAA e AsAE= AT
- PPP AR} Hok= O 249l 8 9 shAl S=8l(Affordable & student housing),
@ 2E 9 oF=Z Y(Retirement & nursing homes), (@ 9]&(Healthcare), @) 1S~
(Education), (&) 1 =A]Ad(Prison facillities), 6) Z{AY ©f| X|(Renewable energy),
(T 7]<4x(Techonology), F-2JAR](Utilities), @ #7]=A4](Telecomms), () *=2
(Roads), @) t5x"§{(Public Transport) 5 1171 FoF=2 AlE3Fslo] AASIAL
O 7} Bopa AAH AN Heks 03-08%, 2la Zejmlle] 49
1.8~4.8%2 AL QS
O tih, AHER= ABARRTE AAA] HE =2 HEolenz, Fah 3
712 gial AARR] Aol wek AgelA AeE wast e
o Bol el ZeAEe] 49 Weelehs FUT A §Foleka sk
ot ) APAEI B0 S Tl A9s AN igo] vy v
o7 Z 4 o, v HAMH|AAlES 23shs A AAAR)] fde] ==

S oglom, QubHel Wl ZRAE el B 3 5 U

(] Case Study — A NSW Hospital by PricewaterhouseCooperst0)

O WUN Mo} T8 Fu 5 Lk} pelEl AulAl ole W 947 g 43}
o] ZPAHER} 0.3 ARSS 4= S{J\X}UP AlA & 4] AJA (the Australian Stock
Exchanges, ASX)ol|A] H]&3F G329 zPAtof tigh v|w 7Hs3t HEl S HE

O o} EN BT 4 QUi Hhe} o] mEAlEeh WA Ap4bELe] el
028014 06424 715 A4t HlER= 0482 031HT} %o Folug ofajat
s Efsto] ALHER= 0.45= 7%

O 0459] AMIENS AMgalo] FolAle mrAES| BlAm meu|ole 27%(= Mg}
045 x APFFZEHY 6%)%

60) Department of Infrastructure and Regional Development of Australian Government(2013), National Public
Private Partnership Guideline Volume 5: Discount Rate Methodology Gudance p.55 Appendix C: Case
Study — A NSW Hospital Q| LHE TH-2A
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<E III-15> A NSW Hospital by PricewaterhouseCoopers2| Xt H|E}

Cateqo Low High Mid point Weighted Arithmetic

egory Asset Beta Asset Beta Asset Beta Asset Beta Asset Beta
Facilites and Management 043 0.59 0.51 052 0.50
Energy 0.05 0.36 020 027 024
Property Trusts 0.31 063 047 051 0.46
Property Development 034 099 067 058 055

/Construction

Overall 028 064 0.46 048 044

A= Department of Infrastructure and Regional Development of Australian Government(2013), National Public Private

Partnership Guideline Volume 5: Discount Rate Methodology Gudance, p.57 i

5. O[=61)

] m]=te] HajoAkA(Office of Management and Budget, OMB)oj A= ¢4
=] oigt vl-gHe] 24 Al Agske dlEe] ek A AAIR

g

3
0 o] ML FRo] o3t LA A WS BAHOR S, o] Wl Ba
o AL B ARES AR
O ToLE P PHES SHIE wlgHe] BA U gAY B4 A Ba
o arER 74
() 3ol TE AL theo] Al 269
O QM mEIF B e B ugHe) B 9 gt B AW A 28

O A&} EA4(Regulatory impact analysis) A] %]

O i Ei o) oabaY B4

61) O|= Z2|0fAX(OMB)Of A 2

2l5f o mEIUS| fEt BISHY =

Ol Circular A-940{ &{E3dh= Guidelines and Discount Rates for Benefit—Cost

- O

Programs 9| LIS Z15tH MH2|

A A
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CAPM Fama and French
coef std, err t-value coef std, err t-value
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HML 26.2370 48227 5447
_cons -4.7931 02376 20,17 -3,7642 0.2884 -13,05™
F-value = 7528~ F-value = 4557
2% Qo R*= 02849 R*= 04223
AdjR? = 02811 AdjR? = 04131
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Rolling regression R-squared (Full-sample value displayed)
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[Z1& 1IV-5] SMB A £2t2 #3HRolling reg)

Coefficient on smb (95% CI)

vs full-sample estimate
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Coefficient on hml {95% CI)
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