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1. Caius Plinus Secundus (Pliny the Elder ; A.D. 23-79)
2. Oscar Wilde (1854-1990)

3. Alleatoric

4. Epistemic
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1. Project Management Institute

2. Project Management Body of Knowledge

3. Association of Project Management

4. Project Risk Analysis and Management

5. International Standard Organization

6. International Project Management Association
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1. Project Risk Management Handbook

2. CalTrans, Project Risk Management Handbood, Department of Transportation, California, 2003
3. PMBOK, Project Management Body of Knowledge

4. Project Management Professional
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2. Risk Analysis and Management of Projects
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4. Project Risk Analysis and Management
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1. IPMA Competence Baseline (ICB)
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4. Risk Management Scope




Sty Sy o (539 4ol oy

a5l ogdion plil 059 oy (mans b gl by Sy Sy e slaanl B 51 (g ks &5 LT

Uit SO lgke o Sasy Copde 4ol p A e gy ol 5l il ool Sy Loyl awgs lel A o 592

Sl lp Sleado la )5 51 6 kows a0 cpl 4o el oo e sy G pie laans] B 5ST o o laike!
ol o 0,Lil layT as dlol jo a8 5,5 o ploul S, Copae ailyd oS

05951 Ol iy 5 N-T—Y
SLET 3l G 90l plaiied dsn .l 039 Blaal Ly a5 Sy o e iyl A e j0 65 sl
sgdiie do axzlie b ( Solo @ olgiea 1) )15 cplaidl 00,5 38lg ol 5 g S0l 059 Blaal (S o pas
Copde el Hloy 10 aS G go 40 aldl ols ploil el 00l (ganCuglgl § Al 039, laal T o aS ‘\ojjﬁ
9 i il oadd ol Colio odsn SBlaal 55 (6,500 Syae )0 g Bl aLil ez g 039 n e (S

8,5 amles |8 Sy Co i s34l p sl 8 ()5 Al p g3 09 Sloal a5

ol Sy S o 809000 g Blaal ¢ dolde 10,5 ditiie JLoo @ (pized « Sy S o (53,0l Al o
Sk wizlyd plonl 8525 b al> e s S Jol> 38155 T 59, 2 g el o Glaisd ], 3)lse (I U
B9 (et oy Sy Az WeSa (S A7 (oS A7) S 9550 8390 40 S

u.u).n.\_) ‘;QLQT st.aJl_' &L.O EY @L..wo 6‘)" 059 (S o0 QLQ)L.» S| Jw S>> )‘ pueve LgLQg_{.w.:) 6‘)‘0
YL maw 80l wilgh o Sy Co e ailyd sl Gas (sl o el ails 1) 65V sl S
Bae )l )1, e aS (6,550 855, 40 e Cu e (§550 D ygods a5 eendd (pl bl S
Slacal cany e 51 e ail Jemd ol soguse I oSy ) (585 518 el Wilgh oo Ss ) S o Al 3
Lapl 5l as azsl 5l (Koo wofgy o sliel 5 Glaiisd (ol 8555 0 10 Sy Co e anld (6l (oo
250 9 998 Gl g e Wlgi o0 059 )0 Seany Cu e Sudge pus b Codee g oud alhas wg) oo la
D35 Oygo (ol Sloladl wil p3Y oS >

S ) S 300 8090 g T - -V
S9y 35 o5 LSl aS o el Cusal bl Q—‘ Eord 3l Lo sy Capow anl B 6,15 b0t ay pal
Oletisd 5 Lo (Sils shls g oduzmy (aumee ;o 0y G ad valss pal b olie Ojg0a san slapad
059 Larome S5l (Slegormany 4y 9gaome il Sl (fSoe Sty o e wialB (S 358 o0 plonil Suste
S5y o |y odam o (I Glatiud st Lol (S ) Lo pae Bogame el (Saw )90 (S j0 (L 09

1. Project Charter




of o5y 30 S y g 3o

slacd, b plw o) walyze lojlu Cul (o (rizran 0925 i85 Jla3 10 0395 e ilgz pla
L s o i 0505 a5 50 Sy S e aiyl b Bog90mme 33 55 |y (QBAS el b JS0lany ki) 1550
Slegdge (> g WS o0 )’L*-" L ol sleail b b leojgp plo oS 1) plocun ) dogamme (49,5 oo s
213 sl Sy S e 00gaoma )3 1) IS SG

S8 B e Sy Cu e aisl)8 50 oS Sl ol glgil st 00game iy 1 50 K00 rpe Jele S
5 515y s ol S gl 5 35 8 oS, sl i s pne s a3 asals
859 S 5o el (S (o lgieds 0,55 Hla 10 Sy o e sl p0 ) o] den ols 559, S 40
995l (S g (B SlaSiuy; Boguzme )3 Lol Sy Cu e (6,15 B3g05me 45 090 00 Jwwlie (o>
5 5 e asin legage ol ) g 45 placS,

0dl (505 )0 s Jlzd LacSiuy ) (olulid (St ) o oo 809050 5l (g uyad &1 (g0 cggemme )
LoSs) oo parass 5 loguly esd d walss azlye ISine b Jloe & jg0a b))l sl )lne iy ye5
e 30l aad Sy, e S e 1 Bl ot JISE1 s

Sy ko | il Ghgy 39,59, F-F-Y
5> lgE e el Sy S ST B g 5 e oSy S e Sipaeli Bl el Baa (5
b a8 Sl e SeSS g Ll il plomil Ghe) 0,509, (e Jold 990 (nl ol Doglite ols B39 0 12 590
Oletisd I S o latadsins 5 bl aend Joldh (izren 0,5 1,8 ooliinl 9,50 Sty Zu ook o
Sl 39,4 8925 5 4l la g LSl 5 (om0 5155 gles bl Sy o pae aisl 40 059
e SO bl b ooled (sl I8 oed Sy ot po oS el LS ] 1o lse cnl Sl Casla 3,155
Lol Sl ;505 8395 4 slojon 3l Sy o oo gl (285 A )0 aliee

00§55 ol ey ((Jeall 5 Gree ©)gots Sy o oo wilp el a4 gl oy 5l (S
518 ols sl Il 5 085S (50555 oMb 51 ooliul o lslyb slo cus r cymasiie o 3l 31 oolitul g K
(8 = 4l g Al o (G dS wolie 5l (SO il clie (5 Fooks (loo Sug, 5l eolaznl s leolgn (B o
B el ofgm o el lajls w4 Sy Cu e a8 gataz o g b Jlste Gul @ zsly
03,5 2l b L 5l glacgass Jilao ;o 1) 059, sbd Sy cojlasl Llod ay baojgy (gaimaads sl boylojle
009 Sy e b s Sz ;500 slaglejle (B n Sl S5 [lawgin [ S5 059 p o5 098 (uas U
059 83kl an az g5 b Wil oe 039 SG 50 Stan; Cupoe mhaw daldle (58 S (oo s RSl 059 2
Bl ooliw il sl ool 9 SasS slwojsn AT a0, (e W9l o0 paine b lj,l ol 5l aS
by g Jato 0l S0 slosezmn b S laejgn g Sy o lailiul ail 8l Jeere slaelsy (S
LS o o0li] Sy ke (gl il

1. Methodology




Sy a0 (539 yaoli p ab

el 9 lge Jolis lagy] 5l cide a5 aS so asuiee |y Sy Co pie SLS 5> g law (go0aie Jalge

0595 Sy Glye @

Sy S e A S ) &;{ﬁmmswu}u Sl Gl @

. . ale . v
olesbe )l slaojgn ple 5l G2l wign oy ,o slacSn, @
0595 o e g Sy o pde j0 Glejle cud lb g g9l @

Sy S e gl oy o &l Olyo @

S ) Co o0 :\.oU).g ¥-v

eatin g9 gy sleialy e Wiiie 150 Sy, Co e dl)8 10 4T 059 el slas] &Blge 5l (g Ly o
al,d LT as oS s 0l s g0l 55,08 Caws jo aumo plsl wb 1) ()5 ax aSl b adal, o

:\_L‘>fo GL.o‘ k.$_>9)'> \.X_:)L\.: C,‘_..m))‘) LS"_""j) ‘5LH.AE.A_Q=\_§‘)_’> ﬁ}bw‘ 0092 639"’ k&ua.’) w).;..)..o

5 G aex O )0 L it 5o 0l e S Glegbge oS Sl (T jae Sy Ca e 55,400 5
31SUgy g Sy S s 8390t (St y Sy o Blal 059 Blaal 15l ais O le jgel pl sl o 4l
Co e dl ) gl 5B 0gd o 00ls 1,8 059, (laiigd LBl 50 (pgdd 5l e S joe (pl Sy o o
oolitsl Ly b 93 oo 41,5 15 Sy Co it il 3 2l 0 g3 e 5 a0 Olgiedy 00l s &by
25 G ySoilal 1) Samy o pae anl b SIS 5 casu il Glyn o 5]
slaglyme L ojlo oo ol 1y (o 09 S 50 Sy Cupude plaxil 5 o0, lS b (g8 a5 S o ()
L sl ) Shae ol 45 05 az g sl Sy o e &alip Loyl o 5 Jglate (g c09d o0 odnali ilisee
R I YN PN JOUN LN A PSRN IS NE NP S JVSTNTAE SEICREES
Sy Sy S pde Sl 90l a5 Gunld Sldpe oS el (2 A5 (S e Sty Ca e &by (a8l
ol St ald (IS bslas o1 53 a9) ol coiS dalip bt ol ol sl o0 g 125 1 )3 w09

(095 o3 o o] yo s jen s (Jg 05 oo

Y‘o)ﬁj_, g.,u).:..\_a :\_Ala)., AS)..).A )‘ 6‘4.99.@..7!..0 ).)) u|5.~.c du).‘>1)‘> ‘&imi) w).n.)..o :\AL’J.:

u‘)_m .‘59_3 A_Q‘9.> "
sl slas lslwl L ofg s (slodiulgs 4y aing wad oo 4|yl Sy Co o Aol jo a5 LS5

1. Risk Exposure
2. Risk Register
3. Project Management Plan
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1. Risk Score
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1. Lessons Learned
2. Primary Risk Register
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3. Turner, J. Rodney , Handbook of Project-based Management, McGraw-Hill 1999
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1. Brain storming
2. Blame Storming
3. Facilitator
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1. Delphi
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1. Hillson, David; Effective Opportunity Management for Projects (Exploiting Positive Risk), Dekker, 2004




S ‘SJLwL».w 9

Wl so atuine |y S, (aabad pie SO Il iz a0 3" mul "Taiie Jo8 LB g wleads iy ya5
9 05w oo (atie WS oz 1) Sy Gl Son a5 1) Coahad soe 4l S " jaseial” Fwl a5 Jl> o
D9 (o) 2 e Sl bl

Sy Bl S 4 b 5 canss s le jleslainl b olgs o 1) cand S j0 75 BB sla Jlatw o jp8
Olgs e pizred Lot S 8 g0 4l g Gy a5 «Say ) CenSld s lo 5l oolitul b g S, Lace Jio
Olosen |y i S g, cnlil eols )13 Sai s wilosgy S5 (rntion slaojgn yo &S]y Sta; 4 09l slagaly
Lol 55Emly 550,20l 5 Sy (o lulids 0,5 oolatal jlaiags ol

J—os Ce s g Solo oyl o yiogs 45 Oilind 465 Oy90 (g0 YO 4 S, bl glacwJss
DS eolawl Loyl 5l 059 0 o JoSid 4 5L5 900 9 (oleS 0 aSles oo 1,81 yioren anlay] 5l eslaul o
o b aS (5,8 ol b gl sl eslaial jo Solw il 5 cand Jale 058l & yg0a Ailgi o oo 95,0 4l
0,5 olwlid 059, pa lacl ;50 0529 oo 1) Lo, olgi (oo a5 olizel cpl yiomen 09l lale
Aled oo JSin Hl>o |y guldS sl ;) olulls

Lg).af.bl_’ aS ol L)..\.m.u LELQ")ﬁ)" l.a OT .ELA.’)‘ sLdbu_im.’) ‘S»L»L,_m (5‘).’ LQW..J&S? )‘ oolaw! ).in) wj..o
o9 sl Sy ) 5l olacan IS (slad > slalyel g b pezil culio 51 (S asled oo S 1) a0y 5
Sy9bid il gldo wliw o ol 5l oledsses .5l JLis] o &jle o ).,L,.,o Iy 09> Caio (slaoigp aS
05).? Oy JM 6‘0)5).: AR JL:J o )5.'a~o u.:‘ LS‘)") o)lo "g_img.) @LQ? w).e‘ﬁ" ASJ du.é‘.’ duad aS Cewl

£ = \ . . < .

i Aol Slas 4 Lo po St S pae (6515 09,5 5 039 n Ca e duasbo St Sy e
8 Sl 5 Soe a5 " Sl Lo 5 e b S ad sl Il 0590 (ol (0035 i ya g
et o i 3T 50 e Ban ol Sk bl sl Sl Glez sl 2 50 g (a8 o ) logs
(Sl 0395 o @S (e V=Y Jgaz) 1003,5 Wofs 50 Jgane Sy (18 5l om0 S

5l ace s be bawd S leolanl b @ by e sl olS 51 (& 5

Wl e ol Sl 1y 6yl 850, Cal e 4 1) slacSus ) dod dacend S a8 Caw ol (258 ol

Lol 034 pasio 9 A Glojgn o aS | > g daled olail S o

553 51 gt ol 0ol olacad S izl (Bas solatul .ailes,S (5,915,5 ojsp 5l (pgul

1. PMI Risk SIG, Risk Management Specific Interest Group
2. INCOSE RMWG, Risk management Working Group of International Council On Systems Engineering
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1. Post project review process
2. Assumption Analysis
3. Project Initiation
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1. Constraints Analysis

2. Cause and Effect Diagram
3. Ishikawa

4. Fishbone
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1. System or Process Flowchart
2. Precedence Diagram
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1. Force Field Analysis
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1. Risk Register
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1. Qualitative and Quantitative Risk Assessment
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1. Antione Arnauld (1612-1694)

2. Hillson, David, Effective Opportunity Management for Projects, Dekker, 2004, P.109
3. Probability

4. Frequency
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1. Risk Impact
2. PMBOK, Project Management Body of Knowledge, Third Edition, USA, P.245
3. Sponsor
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1. Group consensus
2. Delphi Technique
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1. Facilitator
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3. Iso-risk
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1. PMBOK, Project Management Body of Knowledge, Third Edition, P.252
2. Contingency
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1. Criticality Analysis

2. Criticality Index

3. Williams and Bowers

4. Hilson, David, Effective Opportunity Management for Projects, Dekker, 2004
5. Cruciality

6. Sensitivity
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1. Tornado
2. Project Plan
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1. Current Project Plan
2. Cost Breakdown Structure
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1. Risk Threshold
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1. Hillson, David; Effective Opportunity Management for Projects (Exploiting Positive Risk), Dekker, 2004
2. Severity of Impact
3. Cost-effectiveness
4. Risk-effectiveness
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1. Risk Premium
2. Deflection
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. threshold of risk acceptability
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2. Joint Venture
3. Target — Cost incentivization
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1. Risk Owner
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1. Hillson, David; Effective Opportunity Management for Projects (Exploiting Positive Risk), Dekker, 2004
2. Appropriate

3. Affordable

4. Actionable

5. Achievable

6. Assessed
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1. Allocated
2. Agreed
3. Risk Reduction Leverage
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1. Fallback
2. Recovery Plans
3. Secondary Risks
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1. Contingency Plans
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1. Seller

2. Make-or-Buy Analysis

3. Procurement Management Plan
4. Contract statement of work
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1. Project Procurement Management
2. Mutually binding agreement
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Feature Comparison

Pertmaster for Microsoft Project (pamsp)

Monte Carlo Analysis

Latin Hypercube Analysis

Optional fixed seed point

Fixed # iterations/iterate until convergence
Duration/cost sensitivity Buration
10 distribution types (Triangular, Uniform, Normal, BetaPert, Mg
BetaPert modified, LogNormal, Discrete, Trigen, General/Custom)

Quantitative
Risk Analysis

Net present value
Internal rate of return
Probabilistic cash flow

Modeling

Hierarchical resources
| Resource uncertainty

Resource Cost

Estimate uncertainty @
Task existence
Probabilistic branching
Conditional branching
Fixed cost uncertainty
Variable cost uncertainty ®
Resource uncertainty
Weather modeling

Risk Types

Duration quick risk D
Resource quick risk
Task lag quick risk
Risk Correlation

Schedule sanity check

Risk Utilities

Risk Histogram
Tornado Graph
Duration sensitivity
Schedule sensitivity
Criticality
Cruciality
Cost sensitivity
Compare plans
Critical path report
Compare pre and post-mitigated plans
Risk trend report
Probabilistic date reporting

Risk Reporting
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Risk Register VBA Integration
Interface

Licensing Support

Other

Pertmaster for Microsoft Project (pamsp)

Primavera l

P3 Project Planner
Suretrack
Enterprise {Including P3e/c, TeamPlay, IT Project Manager)
Primavera Contractoer
Pertmaster data pushed back into the Primavera schedule
Support for Primavera Java APIv3.51, v4 and v4.]
Load Multiple projects into the same file
Save projects as P3 files

Microsoft
MS Project 200x (MPD, MPP)
MS Project Server (EPM)

Conquest

Welcom
Open Plan
WelcomRisk

Generic Risk Import/Export

Edit/creation of VBA macros

Execution of pre-created macros

Customizable macre menu

Customizable Risk Register
Assignment of risks to tasks

Auto generation of risk plan
Import/export from/to external risk
XLS integration

"Online tutorials
Online help system

Named users
concurrent users

"No database required
Task limit
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