








(
(
«( )
Plan Do-Seg(Check)
5
2000 3 20 JS
7y
_>I
v
|
Plan
|
<+
|
| [ Do |
| l | See Check |




JS Q 2001:2001



DOE

Practice Guides 1996

“DOE Good

NAO  “supporting
Innovation Managing risk in
government departments (August 2000)”

Treasury Board
Secretariat  “Integrated Risk
Management Framework(2001)”

DOE Government Departments and
departments Agencies
DOE
governance

VFM

DOE
Government
departments
( ) VEM(Vduefor Money)
VM

vi




Q) @ (3)PFI (Private Finance Initiative)

vii



[ | o5 RESH60
_
»
_ |
ﬂ
_ _
2 |
_ _
ﬂ
_ _
»
_ |
ﬂ
_ _
»
[ | SReS66R
_ _
ﬂ
_ _
ﬂ
_ _
I |
_ _
t _
_ _
ﬂ
_ _
ﬂ
_ _
ﬂ
_ _
ﬂ
[ | o

1
gy gy Gy Ot PSSP PEURPI

(NPV)

(BIC)

B/IC

1

B/IC

15

NPV )

NPV

viii



13

22

14 4

1







AN AN AN AN/

N N N N

(DOE)
(FAA)
(U.SCoagt Guard)

(NAO)
(CCTA)
(DETR)
(DCMS)

(Highway Agency)

(Privy Coundil Office)
(Treasury Board Secretariat)

(StandardsAustralia)



e N N N N N

N N N N N N

AN AN AN AN/

N N N N N






100



GDP

13



JS

JS Q 2001:2001






(1990) (Rik)
Danger(
) Paril(
) Hazard(Danger  Peril )
(1987)
F. Knight !
( )

! "Risk, Uncertainty, and Profit”



) ( @

() ( )

() (

() ( ¢ )

2 Amram, M and N. Kul atilaka(1999)



()

()

()

FKnight(1921)



( )
)
(21
(1987)
( )
(19%)
- ~
|
| \
( (1983
()
(1997) 1920

1930



M&A




2000 3 JS

2000 3 20
JS JSQ 2001:2001
()
( )
( )
Plan-Do-See(Check)
( )
5
( 2
—
'
@ | |
Plan i
i [ |
| |
i [ |
o ——
I [ |l [ See Check | i
1
2

10



(e8]

— N

b




1

b)

(




(9

2)

b)

13



2001 3 2 JS JS Q 2001:2001

14






(20008)
( )
1930 1992
1993 3
(Nationd Performance Review(NPR)) 8
(Government
Performance and ResultsAct(GPRA)) GPRA
NPR
(to meke the entire federd government both
less expengive and more efficient)
(Department of Energy(DOE)) (Federd Avidion
Adminigration(FAA))

15



DOE “DOE Good Practice FAA “FAA Acquisition and U.S. Coast Guard “Risk-Based

Guides 1996 " Program Risk Management Guidance 1996 Decision Making Guidelines (2001)”
X
DOE FAA
DOE FAA
FAA

DOE FAA

(

)

16




NAO  “Supporting Innovation (CCTA)“Risk DETR “Guidelinesfor
Managing risk in government departments Handbook (December 2000)” Environment Risk Assessment and Management
(August 2000)” Revised Departmental Guidance(2000)”
Government : DETR Environmentall
public sector
departments Agency
DETR Environmental|
Agency
VFM VFM
( )
( )
( ( )
)
( (
)
public DETR Environmental|
Government departments sector Agency

17



DCMS “Ris
Management Framework(2000)”

Highways Agency  “Highway Agency
Framework for Business Risk Management(2001)

”

(DCMY9)

DCMS

Highways Agency

DCMS

VFM

DCMS

18




Privy Council Office “Risk

Treasury Board

Standards Australia

Management for Canada and Canadians|Secretariat  “Integrated Risk Management  |“HB143:1999 Guideline for managing risk in the
2000 Framework(2001)” Australian and New Zealand public sector”
( )
Departments and Departments and
Agencies Agencies Public Sector
best operate | (governance)
( )
(
)
Departments and “AS/NZS 4360:1999 Risk

Agencies Management”

19

(Standards Association of Australia)




() (DOE)* DOE Good Practice Gides(1996)”
(DOE)
DOE
DOE
DOE
DOE
(
(
)
( )
(
( )
(
(
)
(
)
N (20000)

20

(U.S. Coagt Guard)

DOE

DOE



(DOE)

ves [ no
A.
1
2
3
4
B.
1
2
C.
1
D.
1
2
3
E.
1
2
3
4
F.
1 Environment Protection
Agency(EPA)
2
G
H.
1
l.
1
2
3
4
J.
1
2
3
K. / /
1
2 DOE
3
L. /
1 2
2
3
M.
1
N.
1 Citizens Advisory
Board
2
0.

DOE(1996) “Good Practice Guide, Risk Andyssand Management”

21




() (FAAY FAA Acquistion and Program Risk Management Guidance(1996)”
(FAA) (Department of Trangportation(DOT))

FAA

1996 FAA

Acquisition and Program Risk Management Guidance’

FAA

FAA

FAA

() (U.S Coagt Guard) Risk-Based Dedision Making Guiddines (2001)”
(DOT)



1997 5

(Modernising Government White Paper)

(expaosure)

23

1999



(Nationd Audit Office(NAQ))
(Centra Computer and Tdecommunicaions Agency(CCTA))

(Depatment of the
Environment, Transport and the RegionsDETR)) (Depatment for
Culture, Mediaand Sport (DCMS)) (HighwaysAgency)
() (NAO)“ Supporting Innovation  Managing risk in government departments (2000)”
2000 9 ( )
(NAO)
(Government departments)
237 (departments, agencies and non departmentd public bodies(NDPBS)
C )
VM (Vaue for Mongy)°
VRV
VFM
2001 6 (Ministry of Agriculture, Fishery
and Foodg MAFR) (Depatment for the Environment, Food and Rurd Arees(DEFRA))

(Department for Trangport, Loca Government and the Regions(DTLR))
® vauefor Money(VFM)

(economy) (efficiency) (effectiveness) 3Es
( (20008))

24



/

(NAO “Supportpag Innovation : Maneging risk in government department(2000)”



()

(CCTA)

(CCTAY Risk Handbook (2000)”
(public sector)

NAO

(public sector)

VAV

(public sector)

26



(NAO(2000) “Supporting innovation : Managing risk in government department”

1 2 3 4 5 6 8 9
Visual Interactive -
Expected Monetary I h : - s Critical path
Value( Statlstlca; sums( Simulation( Monte )Carlo( Decision Trees Risk index mode)l( Grids Fault trees analysis (CPA)
) )
CPA
1 Expected Monetary Value
2
2 Statistical sums
3 Visual Interactive Simulation
4 Monte Carlo(
10

5 Decision Trees

6 Risk index model

7 Grids

8 Fault trees

9 Critical path analysis

27




NAO

() DETR* Guiddines for Environment Risk Assessment and Management Revised

Departmenta Guidance(2000)”
DETR
(Environmenta Agency(EA))

DETR EA

DETR EA

NAO

() (DCMS)* Risk Management Framework(2000)”
(DCMYS)

( )

28



(DCMS)

DCMS

DCMS

NAO

() (HighwaysA gency)“  Highway Agency Framework for Business Risk Management(2001)”

DETR (Highway Agency(HA))

(BusinessRisk)

VFM

29



Value
for
Money

Value

v

(Highway Agency(2001) )

(Program Review)

(Improved Reporting to Parliament Projec)

(results commitments




(results-based management) !
(Privy
Council Office) (Treasury Board Secretariat)

() (Privy Councl Office) "Risk Manegemat for Canada and Canadians
(2000)”
(Privy Council Office)

(Depatments and Agencies)

(best operate)

(2000)

31



() (Tressury Board Secretariat)“  Integrated Risk Management Framework(2001)”
(Treasury Board Secretariat)

‘ Realltsfor Canadians A
Management Framework for the Government of Canada(2000)”

(Tressury
Board Secrdaiat)

(governance)

32



(New Public
Management(NPM))
(Standards Association of
Ausrdia) (Standards Association of New Zedland)
“ ASINZS 4360:1999 Risk Management” (1995 )
“ HB143:1999

Guiddinefor managing risk in the Audtrdian and New Zedand public sector”

“ HB143:1999 Guiddine for
managing risk in the Audtralian and New Zedand public sector”

() (Standards Augrdia)* HB143:1999 Guiddine for managing risk in the
Audrdian and New Zedand public sector”
(StandardsAssociation of
Auraia) (Standards Associetion of New Zedand)

« ASINZS4360:1999 Risk Management”






( ) VFM

VEM

VFEM






()

@)

@

'S

37



()

()

1)

2)

@ )

(3)PFI(Private Finance Initigtive)



—>
—>
—
—>

1)
2)
3)
5)
6)

39



3)

4)

5)

6)

1)

2)

1)

2)

3)

4)



5)

6)

7

1)

2)

3)

4)

5)

6)

()

41



5)
6)
)

A

D
2)
1
2)
3)
4)

I
L L'_"_ sTTEsEsEEs
|
y
L
!
¥
¢

! |
g g g g g0 S g g g g g gy g g g
l

v
v
v
y
v
3

4)
5)

)
2)
3)

42



1)

2)

3)

4)

5)

6)

1)

2)

10



1)

2)

3)

4)

5)

6)

7

1)

2)

3)

4)



5)

( )PFI
PFI (Private Finance Initiative)

PH (PFI (2001))

PH

D

2)
3

1
2)



01 1 )




0L 1 )

47




()

()

()

3.()

(1987)

(1996)
JSQ2001:2001



()

( 11

()

49

(2000)

)



()

()






B/IC

()

8 Net Presant Vdue
9

(B/O)
BIC
15 )
B/C>10
(T
°)

51

(NPV)*



10

10
11

52



1,100
1,100

( 1100 1,100
Y = max(X-1100,0)

1,100
1,100 1,100
= max(1,1000 0

(Black-Scholes Equation)
1970

12

1997 M. RC.

() ()

()
()

dX ? rXdt 70 Xdz

V 2 N(d,)A? N(d,)Xe”"

d, ? A/ X) 2 (r 2055 )T vo~T

d, ?d, 20T

V A
X r :
T o
dz : Wiee ( )

N(d,),N(d,) :d,d,

e ) )

14

14 ( ) (



15

16

r o)
o
( )
()
()
NPV ( , Net Presnt Vadue Method)
NPV
NPV
NPV
NPV B C
(NPV ?B?C) (B/C)
( )
0 N+1
N ( )
15
16 (1999) (2000)



O T )t 0?t?T)

Bt Ct ?
B C
T T
B2 o cop ()
5o (12 2)° oo (12 ?)'
NPV ? B?C ()
NPV NPV 20 B/C?1
NPV
17
18
NPV
NPV B/C
(B/C?15 )
Bt Ct Bt Ct
NPV

17 Dixit, A K. and R.SPindyck(1995)
18 (sunk cost)




NPV

NPV
1,600
200 50% 300 %
100 10%
T=0 T=1 T=2
R=300 ——» P=300
P =200
P=100 —» P=100
NPV >

300% 0.5+100% 0.5=200(
-1,600+% 200/(1+0.1)'=-1,600+2,200=600(

0.5% (-1,600/(1+0.1)+% 300/(1+0.1)1)=773(

)
)

)

NPV

NPV

Dixit, A.K. and R. S. Pindyck(1994)

NPV




Luehmen, T.A.(1998)

Timing Options (Waiting-to-Invest Options)
Growth Options )

Hexibility Options

Exit Options

Learning Options

Staging Options

57




Amram, M. and N. Kulatilaka(1999)

1
19
1)
< >
=100 =5 =90
o =3 r=8%
20
u?¢e ?2e’* 21419 d?e® 2e7%*20.705
p?(e" ?d)/(u?d)? (" ?20.705) /(1419 ? 0.705) ? 0.4705 ()
1? p?0.5295
Ax u=0x 1419=127.72
Ax d=90x 0.705=6342 2 5
— — — 4 — —
Ax ux u=90x 1419 1419=181.24 Ax ux d=90
x 1419 0.705=90.00 Ax dx d=90x 0.705x 0.705=44.69 5
z Amram, M. and N.K ul atilaka(1999)
A u d p r
o Au Ad 1p
PAU? (1? p)Ad o
A .
pu??(1? p)d2 ?2%pu? (12 p)d? 202 u?1/d

u?€e¢;d?2e”;p? (€ 2d)/(u?d)



13

90.00 127.72 S 181.24 257.19 364.97 517.91
63.42 % 90.00 127.72 181.24 257.19
44.69 63.42 90.00 127.72
31.49 44.69 63.42
22.19 31.49
15.64
( )
5 100 5 100
5 100
t S
5 max(Ss-100, 0) 41791 15719 27.72 000 000
0.00 5
( ) 4 26889 5 41791
P(=0.4705) 157.19 1-p(=0.5295)
e0.04 ( )
[41791x p+157.19% (1-p)Ee™ 26889 [157.19% p+27.72x (1-p)e”®
85.16 1253 0.00 000 14
35.25 wo+ 63.76 ¢ 104.91 & - 164.88 e - - 417.91
T 12,64 ¢ 24.12 €t 44.87 157.19
T 2.56 % 5.66 : - 27.72
T 0.00 e : 0.00
“~0.00
( )
0 35.25 5
5 4 S
max(364.97-100, [417.91x p+157.19x (1-p)/e”®)=max(264.97, 268.89)=268.89
0 100 NPV

B-C=90-100= -10<0

B-C %25

59



2)

< >
2
2
366
40%
%
S0
=1446 (20« e >*%%)
=5% T=2
V=496
22
3)
4)

21
22

=120

5x e—O.(Ex 0+5X e-0.05< 025

60

120
x 3.66=220 21
%
40 8/20=16%
21%
()

o =40%

383
496383=11.3

+5x g% 1% —333



15

1%

24

25

27

23

24

25

26

27

61

26

23



10.50

A=100 r=5%
o =30% X=100
5 Co=10 i
40% 30%
40% 15%
20% 15%
20% 5%
13
900
C ) ( )
550
C ) (
103
C ) C )
000
14 15 17
14
15
100
16 1714
10
17 1050

5.50

62




( ) (
( A=100
( ) X=100
=005
( ) 0 =030 0_=0.40 0 =015
( ) u=exp(0 12) U=1162 U,=1.221 U=1.078
( ) d=1/u d.=0.861 d,=0.819 d.=0.928
( ) p=(exp(/2-d(u-d) | p=0547 0.=0513 D.=0650
( ) g=1p q.=0.453 q,=0.487 q.=0.350
u 177.71
u 152.96 <:
2 q > 131.65
141.91
u 152.96
Y % 131,65 <:
113.31
122.14 %
u 131.65
113.31 <:
q % a; 97.53
° 105.31
u 113.31
d, ™~ 97.53 <:
83.95
100.00 %
u 119.12
102.53 <:
a 88.25
95.12
u 102.53
u A 88.25 <:
a 75.96
81.87
95.12
81.87 {:
d, a0 70.47
70.47
70.47
¢4 60.65 {:
d, 52.20
< >« >
| ( ) | ( ) 1
( )
17 0



max((77.71* p o+31.65* dp)/exp(0.05/2), max(177.71-100,0)=

max((54.43* p2+34.12* q 152.96-100)= 77.71
,)/exp(0.05/2),141.91- 55.43 max(131.65-100,0)=

10M= 31.65
46.78 ax((52.96* D o+13.31* do)/exp(0.05/2),  max(152.96-100,0)=

131.65-100)= 52.96
34.12 max(113.31-100,0)=

I

max((46.78* po+13..12*
0o)/exp(0.05/2),122.14-

A\

A

10M= 13.31
30.74 max((31.65* po+0.00* q0)/exn(0.05/2),  max(131.65-100,0)=
(16.88* pz+7.10% 2 113.31-100)= 31.65

16.88

A

)/exp(0Q5/2),105.13- max(97.53-100,0)=
100)= 0.00
13.12 ax((13.31* po+0.00% qo)/exp(0.05/2),  max(113.31-100,0)=
max((30.74* px 97.53-100)= 13.31
exp(0.05/2), 7.10 <max(83.95—100,0)=
0.00
17.14 max((19.12* po+0.00* ao)/exp(0.05/2),  max(119.12-100,0)=
max((10.20* po+1.35* @ 102.53-100)= 19.12
)/exp(0.05/2),95.12- 10.20 4<max(88.25—100,0):
100= 0.00
6.92 max((2.53* po+0.0%0lo)/exp(0.05/2),  max(102.53-100,0)=
88.25-100)= 2.53
1.35 <max(75.96-100,0)=
0.00
max((0.00* p o+0.00* do)/exp(0.05/2), max(95.12-100,0)=
81.87-100)= 0.00
0.00 <max(7o.47-100,0):
0.00
max((0.00* p o+0.00* do)/exp(0.05/2),  max(70.47-100,0)=
60.65-100)= 0.00
0.00 <max(52.20—100.0):
0.00
< —pi¢ >
| ( ) | ( ) |
( )
max((36.78* p;+3.12* max(46.78-10,0)=
q,)/exp(0.05/2),30.74
-10):

max((20.99*p,+0. ax(13.12-10,0)=
00*q,)/exp(0.05/2
0)=

max(6.92-10
0.00]

0)=




5)

28

1

Excel

28

Copdand, T. and V. Antikarov(2001)



2)

3)

4)

()

NPV

29

29

30

(000 ()

(1998)

(19%)

10

30

(1997)

(1998)

20

(2000)



()

31

67

31

BIC



10

()

(BIO)

B/C>1

32
33

Dixit, A.K. and R.SPindyck(1994)

32

33

Luehman,T.A.(1998)




(BIC), (BIC), (BIC)>(B/C),

(B/C)n (B/C)m
<(BIC)s<(BIC),
(BIC), (B/C)n
(B/C), (B/C), >(B/C), >(B/C),n (BIC)
(BIC)s (B/C)n
(BIC)s <(BIC)m

(BIC), >(B/C), >(B/C),>(BIC)s

BIC, < >4 >«
(B/C), |- ’- SR S
(B/C)r
(B/C)O .....
(B/C)s |

>
( ) ( )
( )
18 B/C ( ) (BIC),
(B/C)m
(BIC), (B/C)s

()

69



()

B-C<0

( )
NPV
B-C<0
B-C<0 B-C>0
B-C>0
B-C B-C
B-C O B/IC 1
90.0 ?: 109.9 134.3 164.0 200.3 244.6
73.7 § 90.0 109.9 134.3 164.0
60.3 73.7 90.0 109.9
49.4 60.3 73.7
40.4 49.4
33.1
21.6 '.j::"' 33.1 ¢~ 49.9 ',:::" -
S 8.5 P 14.2 ‘::.Zh:.
1.6 < -
r 0.05 max(244.6-100,0)
o 0.20 v =144.6
u 1.2214 " "
(=1/u) 0.81873 max((144.6* p+64.0* (1-p)/exp(0.05),200.3-
0.57749| |100)
1-p 0.42251| =max(105.2.100.3=105.2
# (2000)

70



D (
) ( ) 100
( ) 2% SN 100
5
19 216
NPV=90-100=-10 21.6
a
« )
25 50
50 5
2%
50 50 0 5
30 35 40 45
20 100 2 /) 5
3 30 36 35 4.2 50 6
% 50 (50
) 0 )
B B
( ) 10%/ (

35

71



) 5%
40 50 2x (50-40)=70
A
X
: >
25 30 X 35 40 45 50
25 30
58.5 < 06. 5 159 0 262 2
47. 9 79.0 130.2
39.2 64.7
32.1

max(262.2-70,0)
(192.2* p+60.2* (1-p))/exp(r*5)

(40 )
(3+06/5% (40-25))/2x (40-25)=585( ) 5 Pox 5=25%
10%x 5=50% 5 U=1.649 d=0819 p=0561
0=1-p=0.439 21
16
25 125  (1125100=125)
30 11.9
35 34.3
40 27.8
45 9.3

72



16 35

109.8 148.2
81.3

200.0? 267.0 364.4 491.9
148.2 200.0§ 267.0

78.4 4< 134.7
282

\4
max(491.9-150,0)
(341.9* p+120.0* (1-p))/exp(0.05)

( )
150 3
150
100
( ) 30 %
S0
200 (=300-100) 3 150 (
u=exp(0.30)=1.350 d=1/u=0.741
p=(e "d)/(u-d)=(exp(0.05)-0.741)/(1.350-0.741)=0.510 1-p=1-0510=0.490
22 784
B/C=100/150=0.67<1

B/C=(100+78.4)/150=178.4/150=1.19>1

73



( ) 500 600
5 5
S
600 5
2% 23
u = exp(020) = 1.221 d = 2u = 0819 p = (€-d)/(ud) =
(€%-0.819)/(1.221-0.819) = 0577 q = 1p = 10577 = 0423 2%
85.6
500.0 i: 610.7 745.9 911.1 1112.8 1359.1
409.4 § 500.0 610.7 745.9 911.1
335.2 409.4 500.0 610.7
2744 335.2 409.4
224.7 2744
183.9

85.6 v< 155.2 241.9 3%%.25 542.0
6

31.2 555 175.2
1.8 32 5.9
0.0 0.0

0.0

)
v max(1359.1-600,0)
(542.0* p+175.2* (1-p))/exp(0.05)

( 200 )

17
24 24
( ) 68 14%

74



()
()

( )
( ) (

5 100 32.7 -67.3
1% 80 54.6 -254
20% 50 85.6 35.6
€0%)) 30 1205 90.5
40% 20 153.6 133.6

160
140 e
120 ///ﬁ////
100 :——oqj;; e
80 ‘ex\/ - =

60 :

S e

40 - e

20 e

O 1 1 1 1

0 10 20 30 40 50
o/ )

75




76






14 4

7

1



PHI

2001

4

1

36

36

(1999)

78



PFI

79



(Cat-bond/Catastrophic bond)

(BIC)

(NPV)

B/IC

B/IC

NPV

NPV



2001

81



Amram, M. and N.Kulatilaka(1999) . Real Options Harvard Business School Press
Copedland, T and V.Antikarov(2001). Real Option a practitioner’s guide TEXERE LLC
Crockford, N(1986). An Introduction to Risk Management Second Edition/ (1999)

Dembo, R. and A.Freeman(1998). Seeing Tomorrow : Rewriting the Rules of Risk, John Wiley & Sons,

Inc./ (2000) BP
Dixit, A.K. and R.S.Pindyck(1995) : “The Options Approach to Capita Investment”, Harvard Business
Review 5-6 1995/ AK. RS. (20012)

Dixit, A.K. and R.S.Pindyck(1994) : Investment under Uncertainty, Princeton University Press
Knight, F(1921).Risk, Uncertainty and Profit/ (1959)

Luehman, T.A.(1998):" Investment Opportunities as Real Options : Getting Started on the Number”,
Harvard Business Review 7-8 1998/ TA. (2001)

(1999) — —
vol.27
(2000)
(1995)
(1985)

(1992)
(1997)
(1992)
(1988)
(2000)

(1996)

(2000) ()
(20009) —
— PRCNote 24
(2000b)

(2000) Economy Society Policy(ESP) No.338

(1982)

(2000) Policy Research
36

(1998)
(1987)

82



(1983)

/ (2000) =
(2000) ()
(1998) ()
(2000) vol.85
(2000)
() (1998) ()
(1997) ()
3512
(2000)
(1999)
(1995)
PFI (2001) PFI
(2000)
(1996)
(1999)
(1990) 2911

DOE(1996).” Good Practice Guides”
FAA(1996). “FAA Acquisition and Program Risk Management Guidance’
U.S.Coast Guard(undated). “Risk Based Decison Making Guiddines 1<t Edition”

NAO(2000)* Supporting Innovation Managing risk in government departments” , August 2000

CCTA(2000)* Risk Handbook”

Highway Agency(2001) “Highway Agency Framework for Business Risk Management”

Department for Culture, Media and Sport (DCMS)(2000)* Risk Management Framework’

Department of the Environment, Transport and the Regions (DETR) (2000)“ Guidelines for Environment
Risk Assessment and Management Revised Departmental Guidance

Privy Council (2000) “Office Risk Management for Canada and Canadians Report of the ADM Working
Group on Risk Management”

Treasury Board of Canada Secretariat(2001)“ Integrated Risk Management Framework "

Treasury Board of Canada Secretariat(1999a) “Review of Canadian Best Practices in Risk

83



Management”

Treasury Board of Canada Secretariat(1999b) “Best Practices in Risk Management  Private and Public
Sectors Internationally”

Treasury Board of Canada Secretariat(1994) “Risk Management Policy”

StandardsAudrdia “AS/NZ 4360 1999 Risk Management”
Standards Augtrdlia® HB 143 1999 Guidelines for managing risk in the Australian and New Zealand
public sector”



2001 6
100-8918

Tel (03)5253 8816
Fax (03)5253 1678




