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TUL KOAUTITOUE OTO CEULVAPLO AUTO

Alo(knon eTiyelpnoswv & dLoiknon Epywv
XapaKTNPLOTLKA EPYWV

2UYKPOUOELG, SLartpaypatevoslc & Bewpia Ttatyviwv
A&LoAGynon £€pywv

XPOVLKOC & KOOTOAOYLKOC TIPOYPAUUATLOMOC EPYWV
(PERT/CPM)

ABeBalotnta kat pioko ota epya

Alayelplon opadwv epyou

Avtiotaon o aANayEg

2uvoyidovtac o QXA



ALOLKNON ETILXELPNOEWV
& dLolknon Epywv



Project (epyo)

MpocwpLvo (temporary)

MovadLko (unique) Tipolov 1 uttnpeoia
ApaocTNPLOTNTEG

MoAuveTTLOTNHOVLKOTNTA KAL GUYKPOUVOELG (conflict)
2ToY0G, TtpoUTTOAOYLGMOG (budget), opéonua
(milestones), mapadotéa (deliverables), xpovikni
dlapkela (time duration), nuepopnvia
oAokANpwonc (due date)

2 UVOALKOTEPO TIPOYpAUMA (program).



KUpLog OKOTIOC Kal SEUTEPEVOVTEG OKOTIOL (atuynua Titan,
18/6/2023):

e To MPpWTApP)LKO KaBnkov evog urofpuyiou slvat va punv ekpayel.
To beutepo lvat va ptaost otnv srtupaveta ue oEuyovo, akoud
KL av o TILAOTOC elvat avaioBntoc. To tpito elvat va Urmopouv ol
enufateg va avoiéouv tnv katamaktr kat va Byouvv £éw. To
TETAPTO elvat va lvat EUKoAo va BpeBst To utopUX Lo, UEOW
OUOTNUATWVY TTapakoAouBnonc¢ Kat MKOVwWVLWY, O< TIEPUTTWON
rrou antattnBel dtaowaon. Movo to meurto kabnkov elvat auto
1Tou ouvnNBw¢ Bewpeital W To MPWTAPYLKO: N UETAPOPA
avBpwrwy oto B0 (Mapadpacn Tng TtNyNg)
(https://www.newyorker.com/news/a-reporter-at-large/the-titan-submers

ible-was-an-accident-waiting-to-happen)
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Projects = SouAeLa poutivag;

e 'Oy Project management <> General management
e [cviLkN) 6lolknon ~ management by exception
o 'OAa sival poutiva, ta dtayetpidovtal oL upLoTapevol
o O manager aoyoAeital pe eEALPEOELC
e Aloiknon epywv ~ OAa ivat e€alpeoelc!
e 'Yriap&n ocuykpovoswyv (conflict) ota €pya
o Project manager (PM)
m EOKEC Se€LOTNTEC
m EuEAKTOC, ypryopn Tipoocapuoyr) o€ ahayec.



2Ta £pya:

e 2NMUAVTLKA N oyedlaor), N opyavwaor), KaL o
TIPOYPULATLOMOC ~ TIEPLOCOTEPN AETTTOMEPELA!

e ATIO autd e€aptwvtal TtpouTtoAoyLopocg (budget),
mapakoAouOnaon (monitoring), EAeyyxog (control), kat
agLoAoynon (evaluation)

e KdabBe £pyo £xel SLKO TOU TIPOUTIOAOYLOUO!

o Kataptidetal armo to undev

o APopa HENNOVTLKEC XPOVLKEC TIEPLOSOUC (TtpOBAsbn,
forecasting)

o levikn dLolknon ~ HKpoaA\ayeg o€ TIPOUTIOAOYLOUO.



F'evikn dloiknon
e Opyavwtlkr doun
o [evikeC dLleuBuvoeLC

o AlevBuvoelc
o TUAMATA, KATL.

Aloiknon Epywv

e [TOAUETILOTNMOVLKEC TIPOOEYYLOELC

e [lapaBiaon opyavwtikr¢ SOUAC
VEVLKNC SLolknong

EuTTAOKI €Epyactlwyv YeVIKN ¢ dLoiknong

LE SpaA0TNPLOTNTEC EPYWV = YAOC,.




Figure 2-6
Functional project
organization.
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Figure 2-5
Pure project
organization.
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Figure 2-7
Matrix project
organization.

2UVOUAOUOC TWV SUO TIPONYOUHEVWV

President
Program manager Manufacturing Marketing Finance R&D Personnel
PM, 3 11/2 1/2 4 1/2
PM, 1 4 1/4 11/2 1/4
PM; 0 1/2 3 1/2 1
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[apAuetpog

Fevikn étoiknon

Aloiknon épywv

Epyaocia PouTiva Movadikn
Aloiknon Kata mepintwon Mpooappoyn o€ aAAayec
[poyPAUUATIOPOC >NPAVTLKOG Kplowgog
[1pOUTIONOYLOMOC AN\ayeEc o€ E€ apyxnc¢ yia kade €pyo,
TIPOUTIOAOYLONO ToAAd €pya
TPONYoLHEVNC
nepLodou
AN\NAouyia KaBoplopevn Mpoc kaboplopo
TottoBeoia [pageio Etalpeia
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Table 1-1 Comparison of Project Management and General Management

Dimension Project Management General Management

Type of Work Activity Unique Routine

Management Approach Ability to adapt to change Manage by exception

Planning Ciritical Important

Budgeting Start from scratch, multiple budget periods | Modify budget from previous budget period

Sequence of Activities

Must be determined

Often predetermined

Location of Work

Crosses organizational units

Within an organizational unit

Reporting Relationships

Informal

Well defined

14



2 TN VEVLKN Slolknon uttapyeL pa cadwc kabopLopevn

Lepapyla:

e TIPOLOTAMEVOL KAl udLOTAEVOL

® LEPAPYLKA Opla Ttou 6ev dtaoyidovtal (OTIw¢ OTov oTPato).

H Sloiknon epywv Yapaktnpldetat amno (Leyain) urtevBuvotnta

¥wpic (LPnAn Beon otnv) Lepapyial

e O PM purmtopel va eivat yapunAa otnv epapyia tneg yeVIKAG
dLoiknong

e O PM Opwc pepeL euBUVN yLa TNV TILTUY T OAOKANPWON EVOC
ONUAVTLKOU £PYOU HE PEYAAO TIPOUTIOAOYLOUO!

15



TLakpLBwc givat
0 Project
Manager (PM);

PROJECT
MANAGER

is a person who thinks nine women
can deliver a baby in One month

'



O PM

e ‘ExeLmieploplopevn Beopikn sgovoia (legitimate authority)
o Agv gival TIpoloTAPEVOC (SUpervisor)
e Baolletal og dLartpaypateuTiKeEG 6EELOTNTEC.
o Elvat dlopyavwtAg Kal Ttapayovtag SLEUKOAUVONG
(facilitator).

[ou ypeltadovtal auteg oL 6eELOTNTEC
e ETmiAuon cuykpouoGEwWV PECA OTNV OASA EpYOU
e Juvepyaoia pe Stadopa TUAUATA (EVTOC KAl EKTOC
gtalpeiac)
o ATIOKTNON texvoloylag, TTAnpodopLwy, TIOPwWV
(resources), TIPOCWTILKOU (personnel). 7



QUALITIES ORGANIZATIONS

Look For IN/A PRoJECT MANAGER

MENTORING
ANTICIPATING PROBLEMS

KEEPING A HAWK EYE ON THE PROJECT

22222

FORE

ROLE MODEL
COMMUNICATION

WORK DELEGATION
CASTING THE NEEDS

" Cowvumcanon [l Rois Move. Menronic

PROJECT MANAGERS HAVE TO BE GOOD AND EFFECTIVE A PROJECT MANAGER SHOULD SET THE PROJECT MANAGER HAS TO
COMMUNICATORS. THE PROJECT MANAGER ALSO ACTS A LINK AN EXAMPLE TO THEIR TEAM ENSURE THAT THE PROJECT IS
BETWEEN THE PROJECT TEAM AND TOP MANAGEMENT LEVEL, AND MEMBERS IN TERMS OF WORK AND DELIVERED ON THE SPECIFIED DUE
THEY ALSO CARRY THE RESPONSIBILITY TO PROVIDE REGULAR EFFICIENCY. THEY HAVE THE DATE. THEY CAN MENTOR THEIR

UPDATES ON THE PROJECT

PROJECT AND ENSURES THAT THE PROJECT DOES NOT EXCEED THE
BUDGET AND IT IS DELIVERED TO THE GLIENT ON TIME.

RESPONSIBILITY TO MOTIVATE THEIR TEAM MEMBERS BY SHARING THEIR
TEAM MEMBERS TO GIVE THEIR EXPERIENCES AND IDEAS.

KeepiNG A Hawk EYE ON THE ProjecT 'BEST AND FLAWLESS WORK.

A GOOD PROJECT MANAGER ALWAYS KEEPS HIS FOCUS ON THE

PROJECT MANAGERS HAVE THE RESPONSIBILITY TO PICK
FORECASTING THE NEEDS ANTICIPATING PROBLEMS THE RIGHT TEAM MEMBER FOR THE JOB AND ASSIGN

ROLES AND TASKS ACCORDINGLY.

PROJECT MANAGERS MUST HAVE THE TRAIT
TO PREDICT THE TEAM REQUIREMENTS
BEFORE HAND. EXPERIENCED PROJECT
MANAGERS PREPARE A PLAN AT THE START
OF THE PROJECT AND ENSURE THAT THEIR
TEAM HAS ALL THE RESOURCES FOR

/A GOOD PROJECT MANAGER ALWAYS

rocvses o rron oo o [ L0 L S

MIGHT ARISE DURING THE PRODUCTION

PROCESS. THOUGH, THEY MAY NOT PREDICT  G0OD PROJECT MANAGERS ALWAYS PLAN WELL I

DELIVERING THE PROJECT Ly
AND ON OR BEFORE THE DUE DATE.

AL THE PROBLEMS, BUT THEY MUST HAVE  ADVANGE. THEY CONSIDER ALL POSSIBILITIES AND

THE ABILITY TO SWIFTLY CREATE BACKUP RESOURCES AVAILABLE TO THEM AT THE FAGILITY WHILE
PLANS IF SITUATION CREATING A PROJECT PLAN.

ARISES.

www.greycampus.com

ErBupnta yapaktnplotka evog PM

[poypappatiopoc (planning)
AvdbBeon (delegation)
NapakoAouBnon (monitoring)
[Mpotutio (role model)
KaBobrjynon (mentoring)
[Mpoyvwon (forecasting)
ETtlkowvwvia (communication)
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Figure 2-1
Communication
paths between a
project’s

stakeholders.

Senior
>4 S
~ " management -~

> Project

~ \ ~

~ -
S QOutside <~

interested parties

team
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XapaKTneLoTLKA EpywV



MNapapetpol anodoonc epyou

Specification

e YPOVLKN SLapKeLla -

e TIPOUTIOAOYLOMOG
e LKaAvoTioinon mpodLaypadwv TIEAATN (~ TIOLOTNTA £PYOU).

[eplBANOV UNOTIONONC EPYWV

® ETILYELPNMATLKO TIEPLBANNOV YepATO aefaLtotnta
(uncertainty)

e 0 PM TpETEL va UTtopEl ouveExeLla va Tipooappoletal o
artpOPAeTITEC AAAaVYEC.

2UMBLBaocpoc/avtiotaduion (trade-off) evog otoyou pe ANov.

21



THAT'LL
COST YA/

22



Scope

Required scope

H ypovikn dLapkeLa (time),
O TLPOUTIOAOYLGLOG

Performance targets
/ cost (budget, cost) kat ot
Budget limit — TEpOSLAYPAPEC (SCOpe,
specifications)
aANAeTILdpoLV
Due date
Time Figure 1-1 Scope, cost, and time

(“schedule”) project performance targets.



MNapadeypa

e H Kataokeun evoc €pyou PTTopel va kaBuotepnoel Adyw
Kakokaiplac.

e ToOtg, 0 PM amnodaocilel va ipooBEoeL Ttopouc, TLY. EPYATLKO
TIPOOWTILKO KAl TEXVOAOYLKO €EOTIALOO.

o O TIEAATNC OUWC Sev aTtodexeTaL TNV avénon tou
T(POUTIOAOYLOLOV.

e Otiote o PM mipooTttiaBel va Slampaypateutel Pe tov TieAaTn
yla KaBuoTtEPnor oTtnV NUEPOUNVIa OAOKANPWONC ToU
EpYOu.

e Edv bev emtevyBel oupdwviq, n etatpeia tov PM Ba TipETel
VA ATIOSEXTEL ULKPOTEPA KEPSD.

24



Ol oupBLBaopot tou cuyva avaykadstal va kaveL o PM

adpopoLV TO KOOTOC (TtpoUTIOAOYLOLO) KAL TO XPOVO

(XpovLKN SLapKELa) EVOC EPYOU.

e Av kaveva aro ta duo dev propet va alhaéel, o PM
TIPETIEL VA AANAEEL TIC TtpodLaypadEg TOU EPYOU.
o KoBovtal ta 1o TeEPLTTA XApaKTNPLOTIKA TOU TEALKOU

TIpoLovTOC.

e Me dedopevn tnv afeBaltdtnta, Ta Epya TIPETIEL va
oxedlalovtal WOoTe va £Xouv eueALEia Kat
nipooappuootikotnta (flexibility).

25



[Tpoooyn otav £va SLEVBUVTLKO OTEAEYOC, TIAPOUOCLACEL O
gevav PM gva epyo pe TTOAU avotnpd kabopLopeva
npodLaypadecg kat tapadotea (deliverables),
mpoUTIoAoyLo o (budget), kal ypovodiaypappa (schedule)

e ‘OTWC AEUE 0TA HABNUATLKA, £va TETOLO cuoTnua £lvat
“overdetermined” (to cuotnua &gv £xeL AuonN)

e [La tnv arnoduyn TPOoBANUATWY, TIPETIEL VA UTIAPYXEL KATIOLA
cuelLEia (flexibility).

26



‘OTIw¢ OAOL OL OpYyaAVLOHOL, Ta £pya £xYouv eva KukAo {wnc (life
cycle)

e O KUKAOC auTtocg Ttepvacl atto ¢AoELC, TLC OTIOLEC
TtapakoAouBel o PM.

2TNV apyr, kaBoplotikd poho ttaidouv oL TtpodLaypadeEg
e [IpETEL VA avTAVAKAOUV TLC ETILOUMIEC TOU TIEAATN.

2T MECN TOU £pYOU, 0 PM TIpETIEL va TNPEL TOV YPOVLKO KoL
KOGTOAOYLKO TIPOYPAHUATLOO TOU EPYOU.

2TO TENOC, 0 PM TIpETIEL VA €lval OYOAAOTLKOC KAl AETTTOAOYOC
e To £pyo va OAOKANPWOEL oTNV wpa Tou, EVTOC
TIPOUTIOAOYLOMOU, KAl cUPPwva PE TLIC TipodLaypadec.

27



2TO TIAvw ypadnua tng emmopevnc dtadavelac, paivetal o
KUKAOC {WwNC €VOC KAAOLKOU £pyou.

2TO KATW ypadnua paivetal o KUKAOC wr¢ eVOC EVAANAKTLKOU
£pYOu, TIou apyidel apya aAAQ TeEAELWVEL ATIOTOUA.

e [1.X. TO PAOLUO €VOC KELK, TTOU atto {UpN, VIVETAL KELK pEoa
0€ eEAAYLOTA AETTTA
o Av &gV TO Pr)ooUE QPKETQ, TO pEoa PEPOC Ba gival
agnro
o Av 1o Ttapayrjocoupe, Ba Kael To EEWTEPLKO TOU.
e Tetola £pya eivay, T.Y. N avartuén AOYLOULKOU 1 N
AELtoupyia evog YnULKOU avtidpaotnpa.

28



Percent project completion

Percent project completion

100

100

Slow finish

Slow start

Figure 1-2 The project

Rapid finish

Slow start

Time

Time life cycle.

Figure 1-3 An alternate project
life cycle.
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Project phases
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EUTIELPLKEC OLATILOTWOELG 0T SLOLKNoN Epywv

e Kaveva £pyo 6ev OAOKANPWVETAL OTNV WPA TOU, EVTOC
TIPOUTIOAOYLOMOU, N KE TNV 8la ouvBeon tnN¢ opadac pyou.

e Ta £pya TIPOYWPEOULV ypryopa pexpL va ohAokANpwBEeL to 90%,
KOl HETA KapKwvoBatouy ya rtava!

e ‘Eva mAsovekTnua tng KN anoocapnviong Twv oTOXYwV Kal
TWV HeyeBwVY Tou TIPOUTIOAOYLOMOU TOU £pyou lval OTL
artodELYETAL N ApNYAvVia TOU va TIPETIEL VA TA UTIOAOYIOOUUE
ue akpipela.
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EUTIELPLKEC SLATILOTWOELG OTN SLoiKNoN €pywvV (CuveXELQ)

e ‘Otav 0Aa Tave KaAq, karov Ba uttap&et tpoBAnua.
‘Otav 6Aa ¢aivetal va ttnyaivouv KaAg, ciyoupa Ba
£YOUUE TtapapeAnoeL KATL ‘Otav uttapyel n atoBnon ott
Ta TipAypata S€v UTIOPOUV VA TIAVE XELPOTEPQ, TOTE
Ttave YeLpotepal

e EQv TO avtlKeipevo Tou £pyou pTtopel va aAAadel kata
BouAnaon, o puBuocg aAAayr¢ Ba Eettepaoel To pubpo
TIpoodou (specification creep).
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EUTIELPLKEC SLATILOTWOELC 0T SLoLknNon pywv (CuveYELQ)

e Kavéva cuotnua 6gv propel va arnooParpatwel evteAwc.
Katd tic ipoottaBelec armoodaApuatwong, eL.oayovtat vea
odaApata 1ou ivat akopa 1o SUOKOAO va avakaAudBouv.

e 'Eva £pyo TIoU O¢ev £xeL oxeSLAOTEL e TIpoooY Ba aralthoel
TPUTAACLO X¥POVo va oAokANpwBOEel. ‘Eva £pyo Ttou eXEL
oxedlaotel pe Tipoooyn Ba arattrjost SUTAAoLo ¥povo va
OAOKANPWOEL.

e OLopadec epyou areybavovtal tn ouvtan ekBeoswv
TIPOOSOoU (progress reports) ylati tote paivetal n
OTACLUOTNTA TOUC.
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AABN kat tayidec otn dlolknon Epywv
(https://p3.express/el/manual/v2/)

Elvat ouvriBng aA\a Kakn tbea o SLoPLOPOC TOU TIAAALOTEPOU

0€ TEYVIKA Bepata we PM

o H dlaxeiplon epyou Sev elvat TEXVLKA AANA SLOLKNTLKNA
0con Tou armattel SLOLKNTIKEC SEELOTNTEC

H 8£on tou PM &¢ev eival avafadpion yla evav €6LKO o€

TEXVIKA BEpata, ala aAAayn KapLepag

OL PMs &¢gv TIpETIEL va PUTTAEKOVTAL OE TEXVLKA BE€pata tou

£PYOU, YLaTL auTO TOUC ATooTIA aTIo T SL0ikNon Tou £pyou.
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e H evaoyoAnon e Eva pyo TIOU PTIOPEL va UV VAoTIoLNBEL

dev gival YaoLuo ypovou

o AUTA €lval pgLa onuavtikn emevéuaon yLa Tov opyaviouo
m ETuTpEmnel tnv etithoyn KAAUTEPWVY EPYWV

o AKOUN KAl av eva £€pyo 6gv TIPOKELTAL va UAOTTIOLNBEL, oL
KOTIOL £0WOAV TOV OPYAVIOUO ATIO TNV £TEVOUCN TWV
TIOPWV TOU O€ €va akataAAnAo £pyo

o Mua no-go amtodpaon elvat onuadt uTtap&ng evog
ETILTUYNUEVOU CUOTAMATOC TIOU AVLYVEVEL TL &gV £lval
EVEPYETLKO YLA VAV OPYAVLOUO.
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e AtV TIPETIEL VA KATAYPAPOVTAL YEVLKEC KAL AKABOPLOTEC
EVVOLEC WC KLvouvol (risks)

e ()C METPA AVTLUETWTILONG KIVOUVWV TIPETIEL VA
Kataypagdovtal povo EKEVaA TIOU UTIOPOUV VA EGAPOCTOUV
KAL VA EKTLUNOEL N ATOTEAECHATLKOTNTA TOUC.

e Acv glval KaAO va ottataAape OAO Tov XpOVo Hag ofrjvovtac

PWTLEC YWPIC va AVTLUETWTIL{OUE TOUC KLVOUVOUC TIOU TLC
avapouv!
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e To ATOMO TIOU €AEYXEL TN SOUAELA oag prtopel va dtotadel va
avadel&el tpoAnpata, doBoUEVOC UATIWG TO TIAPETE
TIPOOWTILKA

O

[1peTieL va uttapyouv oxeoelg Ttou eEaocdalidouv OTL OAoL
altocBavovtal aveta Kal eivat ELALKPLVELC

e O PM 6gv Ba pttopeoeL va TIETUYEL TO BEATLOTO TIAPA HOVO
eQv elval

O

O

O

EvBouolaopevoc pe to £pyo

[MpOGBLOC va ETILKOWWVEL AUTOV TOV EVOOUCLAOUO
Ikavoc va dnuULoupyEl va TtapopoLo cuvaictnua kat
oTnV uttoAoLrin opada.
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e H eykplon evocg tapadoteou £xeL euBuvn
o ‘lTowg kamolotl PMs kaBuotepouv tnv eykpLon
yLa va arodpuyouv tnv eubuvn
m AUTO €lval avTumapaywyLtko Kat TIPETEL va
artopevyeTal
e Kartowa amo ta mapadotea IOV £XETE EYKPIVEL
UTTOPEL va TIPOKAAECOUV TIPOBANUATA OTO HEANOV
o [apoha autq, ivat YeLpotepa va £XOUE
TTIOAN\A EKKPEUNA TIApAdOTEA OTO £PYO.
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o MeplKeC GOPEC, Eva EPYO UTTIOPEL VA EKTLUNOEL WG
attioAoynuevo otav a&loAoynBel pepovwpeva
o AMN\A oL otav AndBouv uttoPn alAa ribava pyal
e 'Eva ocuvoAlko cuotnua dtayelplong xaptopulakiou
TIPETIEL VA ETUPAETIEL OAA TA £PYA EVOC OPYAVLOLO
o Movo £toL eival a&lotiotn n a&loAoynon
ETILLEPOUC EPYWV.
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ZUYKPOUOELG,
SLaTmpaypateVoELC
& Bewpla Tratyviwv



OL dLampaypatevoeLg (Kat n emiAucon CUYKPOUOEWV) €lval
XPNOLUEG 0Tn SLolknon Epywv

AvAapueoa ota PJEAN TNG opadac epyou

Avdapueoa otov PM kat ta pEAN tng opadac Epyou
Avdapueoa otov PM kat uttnpeoieg tng eTalpeilac, Tou
TIAPEYOLV TIOPOUC YL TNV UAOTIONON TWV £PYWV
Avdapueoa otov PM kat aAhouc PM.
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=

| survived a
meeting that
should have

‘been an email
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H BLBAloypadia tou business management avadepetal o
dLarpaypatevosl; win-win kat win-lose.
e Win-lose dLampaypatevoeLg yous otav ayopalou e va
OTILTL ] Eva autokivnrto.
o 2Tn Bewpla Ttayviwv AEUE OTL £YOUUE Ttalyvia
MN&eVLIKOL abpoiocpatog (zero sum games).
2TA £pya, OEV £YOUUE dlampaypatevosL; win-lose!

e 'Eotw otL katadpepoupue va emiBAnBouue otov utteuBuvo uLag
SlevBuvonc, T.Y. va TOU TIAPOUHE TIEPLOCOTEPOUC TIOPOUC
o Tt Ba yivet Tnv aAAn @opa mou Ba tov Y pELaoTOUUE;
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2Tn Slolknon Epywy, €ival arnapaitnteg oL SLAmpayaTEVOELC
TUTIOU Win-win.

e AUTO yLaTi, OTIwC AéUe 0T Bewpia Ttalyviwy, ta Ttaityvia ivat
srtavalappavopeva (repeated game), omiote n emitevén
oupdwviac oe dlarpaypatevoelc kabiotatal LoopporTtia
(equilibrium)

KABE EUTTAEKOUEVO HEPOC TIPETIEL VA KATAAARBEL TL BEAEL TO AANO

KAL va TiPOoTIaBn oL va LKAVOTIOLOEL TLC ETILBUMIEC KaL TLC
QAVAYKEC TOU

e 2UYVQ, €ival Ypriowun n avtaAhayn mpaypdtwyv aviong aglag,
TLY. OLadOopPETIKA N eupUTEPQ TIAALOLA cuvepyaaoiac.
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MnyEg OLUYKPOUOEWV

[potepalotnteg (priorities)
Aladlkaoiec (procedures)
Xpovodoiaypaupa (schedule)
Texvikeg (technical)
Epyatikeg (labor)
[1pOOWTILKEC (personalities)

daon Tou Epyou oTnV oTtola
epdpavidovtal OUYKPOUOELG

e 2Tnvevapén

e Nwplic oto gpyo

e 2XTn HECN TOU £pYOU

e Kovtd otnv oAoKANpwaON TOU
£pYoU
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Figure 2-9
Conflict intensity
over the project
life cycle

Source: Thamhaun
etal., 1975.

Conflict intensity ————»
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At the project
formation
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program phases
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During the main
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Average
total conflict

Toward the end Time
of the program

> Finish
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2TPATNYLKEG ETTIALONG CUYKPOUOEWV

AUVALKOG, . |—» Assertive
aTtoPACLOTIKOC A
Competing Collaborating
Comprdimicinge
\/\llllyl Jllllcllls
Figure 2-4 Y Avoiding Accommodating
Conflict Unassertive
resolutions < >
strategies. Uncooperative Cooperative

TOTIOBETNOTE TG CUYKPOUOELG OTO TIAEYUA

/

2 UVEPYAOLUOG
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Tpla Trailyvia tauvtéypovwyv KLVRoewV (simultaneous games)
LUTIOPOUV VA pag KAVOUV KAAUTEPOUC SLATIPAYUATEVUTEC:
1. To maiyvio Tou ouvtovicou (coordination)

2. To malyvio tn¢ payng twv duAwv (battle of the sexes)
3. To maiyvio twv sAadokuvnywv (stag hunt)
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1. MNaiyvio ouvtovicou (coordination)
ue dtaBePfaiwon (assurance)

PavteBou i
o€ akpLpo M apla
£0TLATOPLO! \ Todyeupo
O’:%,‘i,,tg, KaAo vtuowuo VTUOLUO
KaAo
rLdVVr]q VTUOLUO ;I; O y O
[Tpoxetpo
VTUOLUO O, O l,l

50



2. Maiyvio payng twv puAwv (battle of the sexes)
] CUVTOVLOMOU XWwpig dtapepaiwon

PavtepBou
oc $Onvo
gotiatoplo! \
KaAo
[avvng VTuaoto

[TpoxeLpo
VTUOLUO

Mapila
[TpoxeLpo
KaAo VTUOLUO
VTUOLUO

1,2 | 0,0

0,0 | 2]

_'_
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3. Maiyvio ehadokuvnywv (stag hunt)

Anpntpng
Risk , ,
prone  EAdq! Nayog

“ 55 | 01
el 1,0 1,]

fuavvng

yLa Kuvnyt

_'_
PavieBos |_— -
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2uvouyidovtag

2UMPWVIia = CUVTOVIOUOC
AUGELC win-win
o  ZUVTOVLOMOC 0€ AUOELC TIOU £lval BEATLOTEC yLa OAOUC
Mrtopoupe va eTBANOUE TN AUGCN TIOU TIPOTLUAE
o ‘OpWC, oL SLaTpayPATEVOELC Eival ETTAVAAAUBAVOUEVO
ralyvio
m Kal grtopouv va adopouv SLadopeTIKA AVTLKELPEVA
Avayvwplloupue tnv mipotipnon r aneybela oto ploko
EKEVWV HE TOUC OTTolouC SLATIPAYUATEVOUAOCTE
Avayvwpiloupe otav tibetal BEpa epmtiotoouvng (trust)
[Mpoodepoupe avtalaypata (GladpopeTtikAe aglag).
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[MpoomtaBela va oupdpwvNoOoUE O€ ouvepyaaoia TUTIOU win-win
e Xpnotwuo va pafoupe yua pa “tpitn Avon”
[la Ttapadeypa (innovation)

e 2KEPTOUAOTE yLA TIAPAYWYI) EKTUTIWTI) HE TIEPLOCOTEPN
MV N, TTou Ba au&noeL TNV tayutnta EKTUTIWOoNG

e O PM empevel {ntwvtag aro TouG [nYavikoug va Bpouv pLa
dOnvotepn Avon

e Autol Bpiokouv €va SLadpopeTIKO eEACVL, TIOU KAVEL TNV
EKTUTIWON YPNYOPOTEPN
o [epvdeL TO KOGTOCG OTOV KATavaAwth!
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A&LOAGYNON EpYWV



[MoloTIKEG peBOSOL ETILAOYIC EPYWV:

e Kartowa projects ta eriAeyeL n SLoiknon - ta Bewpel LepEC
ayeNadec (sacred cows)
o [M.y. adswa kwntn¢ tnhepwviag os EEvn Ywpa, avoilyeL Ttnv

ayopa

e AN\a projects glvat artapaitnta yia tn ouveXL{OUEVN KAl
AeLttoupyla karolag UTtoSOPAC, TL.Y. SLWALOTHPLA, N eTiLRlwon
TNC oTtolag ivatl Kpioun ya tnv etatpeia (f tov rteAatn)

e 'AN\Q TIAAL projects sival onuavtika yia tn ouvexllopuevn
Ttapoucia TNC ETaLpeiac o pLa ayopad, EVOEYONEVWC Kal yla
Tn dLatApnon tou PEPLSlou ayopag TIOU £XEL N ETaLlpELa.
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e YTIApyouv projects Tou €lvatl t0oo ocuvleTq, TIou €ival
SUOKOAO va ouYKPLBOULV PETAEL TOUC UE OLKOVOULKOUG
Opouc.

o [M.x. artodpacilel ETUTPOTIA ELOLKWV
o 'EXETE OCUPHETAOYEL WC ELOLKOC LA ETILAOYI EPYWV;

Edv amtattnBsei va tepapynBouv evaA\aKTLKA projects, uTtapyouv
TIOLOTLKEC EBOOOL, TIOU PTTOPOUV va XpnoLuoTiotnBouv

e Mua tetolq, eivat n ueBodocg Q-sort, Trou aretkovidetatl otnv
ETIOMEVN SladaveLa.
e [lapiotatal TTOTE TETOLA AVAYKN;
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Figure 1-4 The
(Q-sort method
(Helin and Souder,
1974).

Steps

Results at Each Step

1.

2

For each participant in the exercise, assemble a
deck of cards, with the name and description of
one project on each card.

Instruct each participant to divide the deck into
two piles, one representing a high priority, the
other a low-priority level. (The piles need not be
equal.)

Instruct each participant to select cards from
each pile to form a third pile representing the
medium-priority level.

Instruct each participant to select cards from the
high-level pile to yield another pile representing
the very high level of priority; select cards from
the low-level pile representing the very low level
of priority.

Finally, instruct each participant to survey the
selections and shift any cards that seem out of
place until the classifications are satisfactory.

Original
deck

High
level

Low
level

High
level

Medium
level

Low
level

Medium
level

i

Very high
level

High
level

Low
level

Very low
level
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[MoooTikeg ueBoSOL LEpApYNOoNG EVAANAKTLKWY projects
1. TMeplodocg amomAnpwpnc (payback period)
Attodoon emnevdéuonc (Return on Investment r; ROI)

2.
3. KaBapn mapovoa a&ia (Net Present Value r; NPV)
4. Acsiktng avtanodotikotntac (Internal Rate of Return r) IRR).

(Av Kpivoupe otL Ba ftav YpnotLuo va ta Souue autaq, ac ta
eEeTAoOLE YpNOLUOTIOLWVTAC TLG StadAveLeC TOU cuvadeldou
KaBnyntn Anunten Epipn amo to MAMEI).
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Muwa onuavtikh €vvola, Je tnv ottola a&idel va aocyoAnBoupe
elval TO TILTOKLO (interest rate) Ttou Agyetal Kat EAAYLOTN
rnocootwaia ammédoon (hurdle rate), tou e€aptdtal amno
APKETOUC TIAPAYOVTEC:

e To KOOTOC Tou XpAHATOC (cost of capital), Ttou TieptAapBavel
TO KOoto¢ davelopou (cost of debt) kal To amattovpevo
KEPSOC

e TLC TIPAKTLKEC TWV AVTAYWVLOTWVY
o [louol elval avtaywviotec oag;

e TLC VEVIKOTEPEC OUVONKEC TNC olkovouiag (TAnBwpLlopoc!)
KaL Tn¢ ayopdac.
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To ploKoO, TIOU eKTLUATAL OTL TIEPLEYEL Eva project

To Ypoviko opilovta tou project (000 HeyaAUTEPOC, TOON
TiEpLoocotepn aBefawdotnta)

Tou¢ 0TOYOUC KaL TN OTPATNYLKA TNC €Talpelac.
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MpoypapuHATIONOG EPYWV



Resources and effort

Figure 1.11

KUKAOG {wNG EVOG EPYOU

Phase 1

Conceptual
design

* Goals

» Scope

® Baseline

¢ Requirements
e Feasibility

® Desirability

Phase 2
Advanced

development

* Plan

* Budget

* Schedule

* Bid proposal

* Management
commitment

Project life cycle.

Phase 3
Detailed

design

* Responsibility
definition

* Team

* Organizational
structure

* Detailed plan

* Kickoff

Phase 4
Production

* Manage

* Measure

* Control

* Update and
replan

* Problem
solving

Phase 5
Termination

¢ Closeout

¢ Document

* Suggest
improvements

¢ Transition

* Reassign

® Dissolve team
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Katavopn 31adIKaciwv oTthVv UAonoinoch E€Pywv

Figure 3-2. Overlap of Process Groups in a Phase

Executing
Processes

Level Planning
of Processes

Activity Initiating
Processes

Closing

_ Processes
Controlling Processes

Phase Time = Phase
Start Finish
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Annual tribute dinner

| [ I I I

....... 40,0 500 6.0.0 e . B
Event hosts Invitations Entertainment 0O 8
Drink you
I_I_l | I_l_l
| |
4.1.0 4.2.0 5.1.0 52.0 7.1.0 720
Honoree M.C. Mailing lists Design Menu Wine
711 ||
Options
711 ||
Trial
I I I I Zlas | I
| I I I Select |
I I I I I

Figure 3-1 A partial WBS (Gozinto chart) for an Annual Tribute Dinner project.



Work Breakdown Structure (WBS)

Modified WBS
Deliverables
Start date Due date Project duration
Key constraints and assumptions
Immediate Estimated Time Estimated

Tasks Predecessor Tasks Duration Resources Assigned To
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Table 3-2 A WBS Showing Level 1 Tasks for an Infection Control Project (MSP)

Pulmonary Patient Infection Control Project
F. Nightingale, RN

ID Task Name Predecessors Duration Start  Finish Resources
1  Form a task force to focus processes for 2 wks 9/12 9/25 | Infec. Control RN,
pulmonary patients Dr., Educator
2 Identify potential processes to decrease 1 3 wks 9/26 10/16 | Team
infection rate
3 Develop a treatment team process 1,2 3 wks 9/26 10/16 | Team
4  Education 3 1 wk 10/17 10/23 | RNs, LPNs, CNAs
5  Implement processes on one unit as trial 4 3 wks 10/24 11/13 | Unit staff
6  Evaluate 5 1 wk 11/14 11/20 | Infec. Control RN
7 Make necessary adjustments 6 1 wk 11/21 11/27 | Infec. Control RN
8 Implement hospital-wide 7 3 days 11/28 11/30 | Unit staffs
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4 Define

. - B
Consider ? § “z
e i = X ¥
CusFomer Re All Funding [ B = Reputation ﬂ_
quirements Sources ()

Evaluate
Feasibility

Define
Our ?

*

Customer

Get Develop

Evaluate

Need for
Training

*

Strategy
Canvas

Data Ideas

Rev and
$ Costs of

Programs

ENERATE IDEAS FOR
BREAKTHROUGH

PERFORMANCE IN PART:
TiME PROGRAM

Evaluate
What Competition
Is Doing

Generate Ideas
for Improving
Current Programs

Develop Perfor-
mance Measures

Define
Performance

Define Role
of WPPs

Generate Ideas
for Diversification +

Define Ho
We Win

Discuss What
Else We Are
Besides a Biz
School

Define Our
Output

Figure 3-9 Final mind map for part-time MBA program project.

/A

Generate
Blue Ocean
Ideas

Generate
Ideas for
Partnerships

69



Yxediaon dIKTUoU arc-based

AUO TPOTIOL VA £pYO WC SIKTUO: AUTOC €lval 0 evag
(TtTaAaLlotepPOC)

Figure 6-3. Network Logic Diagram Drawn Using the Arrow
Diagramming Method

D ,/ F < Finish

2 E e
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Ixediaon diKtUuou activity-based

AUO TPOTIOL VA £pYO WC SIKTUO: AUTOC €lval 0 AANOC
(VedTEPOQ)

Figure 6-2. Network Logic Diagram Drawn Using the Precedence Diagramming Method

—> A @ B e $C
_>
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Araypappa SIKTUOU 4

FIGURE 12.1 PROJECT NETWORK FOR THE WESTERN HILLS SHOPPING CENTER
PrcE F A ,
— Obtai
Penl;uqﬁ Pcrmi'L‘s S EEEIGOOU“,E
TWpa TO TTapov
/ \ S(KTUO £pyou (Hag
A o G Slvetal £TOLUO)
Flepﬂc ¢ .
Drawings Contractor Construction
/ \ \
C H I
Start Develop - Finalize Tenants - Finish
Prospectus Tenant Contracts Move In /
m,,?ﬁfy Autn n £L|§OVLKr'] (c'Jummy) 5pa0tr]pll(')tr]t0.
New Tenants dev Ttav avaykn va ipootedel
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Aiaypappupa SIKTUOU

FIGURE 12.2 WESTERN HILLS SHOPPING CENTER PROJECT NETWORK WITH ACTIVITY TIMES

—

—

ELKOVLKN E ¥
) 1 |4 ‘EtoLdoL yla
dpaotnpLotnta ,
/ \ NV emntiAuon
TOU OLKTUOU
% . - TOU £pyoOU
5 3 14 p
C H I
Start .- Finish
B 12 2




Evwpitepol Kal BpadUuTepol XpoVvol

, Earliest start Earliest finish
XpOVLKN time time
SLapkeLla \ /
A‘
A 0 5
, oy
Nwpltepog 5

Nwpitepog

XPOVOC
TEPATOC

XPOVOC
evapgng \
| 24

Bpadutepocg 2 w24
XPOVOC L —

evapgng /

[_atest start
time

Latest finish
time

TEPATOC

Bpadutepocg
x f—
\
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EniAuon diktuou; (forward pass)

12,5 WESTERN HILLS SHOPPING CENTER PROJECT NETWORK WITH EARLIEST START
AND EARLIEST FINISH TIMES SHOWN FOR ALL ACTIVITIES

10

Metd to

EUTIPOCOLO

TiEpacpa

1 (forward pass)
TS ToU SKTUOoU

TOU £pyou

12

o - Finish

mw/ \

Since EF = 26 for activity I, the
project can be completed in
26 weeks,
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EniAuon 3iktuou, (backward pass)

FIGURE 12.6 WESTERN HILLS SHOPPING CENTER PROJECT NETWORK WITH LATEST START
AND LATEST FINISH TIMES SHOWN IN EACH NODE

E| 5 6 Fl e 10
i | R A Y Metd kat to
oTtioBLo Epaopa
/ \ (backward pass)
Afieias ] |opibisee |G| 10 24 Tou SIKTUOU TOoU
s 1levsr| ok e ] 10 24 £pyou
e C 5 9 o H 9 21 - I 24 26 o
12 12 12 24 2 24 26
B
6

12
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EniAuocon ME AOYICHMIKO

XPOVLKO
TieplBwplo
**% ACTIVITY SCHEDULE *** /
EARLI EST LATEST EARLI EST LATEST CRI TI CAL
ACTI VI TY START START FINI SH FINI SH SLACK ACTIVITY
A 0 0 5 5 0 YES
B 0 6 6 12 6
G 5 8 9 12 3
D 5 7 8 10 2
E 5 5 6 6 0 YES
F 6 6 10 10 0 YES
G 10 10 24 24 0 YES
H 9 12 21 24 3
I 24 24 26 26 0 YES
CRI TI CAL PATH: A-E-F-G-I Kpiown

PROJ ECT COMPLETION TIME = 26 Stadpopr




Aiaypappa Gantt;

Figure 6-6. Bar (Gantt) Chart

Activity A
Activity B
Activity C
Activity D
I I L 1 l
Jun Jul Aug Sep Oct Nov
Time

There are many other acceptable ways to display project information on a bar chart.
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Araypappua Gantt;

D o Task Name Duration

8 Recruit staff 49 days
9 Agree Job Descriptions 1day
10 Advertise 1 day
1 Shortiist 1 day
12 Interview 2 days
13 Appoint 1day
14 Staff start 0 days
15

18 Develop Database 139 days
17 Review Tender Documents 5days
18 Shortlist 1 day
18 Round one interview 1 day
20 Round Two 1 day
21 Appoint Developer 1day
22 Finalise Functional Requirements 20 days
23 Build data entry module 60 days
24 Test Database 10 days
25 Modify Database 10 days
26 Deliver database 0 days

I I
23]@%[13]20]27.]03 10 [ 17 ] 24

October ]November ]Decomber JJanuarx [
.01—[78115[22[1>.ﬂ05—[12[19129103 10[17[24[;1[07114121[2{3
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Aldypappa "opéonuwyv (milestones)

Figure 6-7. Milestone Chart

Subcontracts Signed

Data
Date

|. Jan l Feb ‘ Mar

: Apr ’ May ‘ Jun ‘ Jul l Aug

Specifications Finalized

Design Reviewed

/N

Subsystem Tested

First Unit Delivered

AN

Production Plan Completed

There are many other acceptable ways to display project information on a milestone chart.
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A1dypappa Xxpnong nopwyv' (resources)

Figure 9-3. lllustrative Resource Histogram

Staff Hours
300 4

215 +

250 4

225 1

200 ¥
175
150
125
100
15
50
25
0

Senior Designers

Resource Usage

9116/ 23] 30| 6[13]20]|27| 6]13]20]{27] 3 |10]17|24 1|8|15|22

Jan Feb Mar Apr May

Resource Usage Staff Hours



WBS| Task Duration Predecessors Month 1 Month 2 Month 3
1 a 10.67 days a
2 b 12.17 days 1
3 c 12.33 days 2 c
4 d 6 days 2 d[]
5 e 14.33 days 2 e
6 f 9.33 days 3,4
7 g 10.33 days 4 gl ]
8 7.83 days 5,17 h[ ]

Figure 5-19 A Gantt chart of a sample project in Table 5-4 (MSP).




| February | March
WBS | Task | Estimate dur Start Finish | Latestart | Latefinish | 09 [ 16 | 23 | 30 | 06 [ 13 [ 20 | 27 | 05 [ 12 [ 19
1 a 10.67 days 01/14 01/28 01/14 01/28 |:|1 : :
2 b 12.17 days 01/28 02/15 01/28 02/15 [ WL :
3 | @& | d2asw 0215 | o303 | o8| o307 | I F
4 d 6 days 02/15 02/23 02/15 02/23 : . !
5 e 14.33 days 02/15 03/07 02/17 03/09 : | I 2 days
6 f 9.33 days 03/03 03/16 03/07 03/20 : : 25
7 g 10.33 days 02/23 03/09 02/23 03/09 i | I :
8 h 7.83 days 03/09 03/20 03/09 03/20 } : }:|
Critical task | Task | Slack

Critical path and slack shown

Figure 5-20 A Gantt chart of the sample project in Table 5-4 showing critical path, path connections, slack,
ES, LS, EE and LF (MSP).
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Design
Prototype

Development

Programming

Art
Audio

QA

Fixes

JAN FEB MAR APR MAY JUN JUL AUG

®
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Table 5-2 A Sample Problem for Finding the
Critical Path and Critical Time

Activity Predecessor Duration
a — 5 days
b .
2XeSLA0TE AUTO TO 1
Siktuo, Bpelte n e @ 3
XPOVLKA dLapkewa, | d a +
KAl tnv kpiotun a 5 6
SLadpopr

abidaul f b, c -}
g d 5
h d, e 6
i f 6
j g h 4




€5
t
a
I
t

/|

A4
b

4

f

4

\ v

Figure 5-8 A complete network from Table 5-2.

j

i

N/

G
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ES EF
Activity Activity
name duration

LS LF

ES—Earliest start time
EF—Earliest finish time
LS—Latest start time
LF—Latest finish time
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t = O 0N

7 11

5 11
—

5 11

5 8

/

14

12
11

17
17

17

21

N
-
e

17
12

Z1
18

AN
/

15

21

Figure 5-10 The critical path and time for sample project in Table 5.2.
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Table 5-3 An MSP Version of Sample Problem in Table 5-2

ID Task Name Duration Predecessors
1 a 5 days
2 b 4 days
3 © 3 days 1
4 d 4 days 1
5 e 6 days 1
6 f 4 days 2,3
7 g 5 days 4
8 h 6 days 4,5
9 i 6 days 6
10 j 4 days 5B
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f

i

Figure 5-11 An MSP version of PERT/CPM network from Table 5-3.

9 6 days
c 6 4 days Mon 02/21 [Mon 02/28
" [Twe 025 [Fi 028
3 3 days
Thu 02/10 |Mon 02/14
g j
7 5 days 10 4 days
. 3 / Wed 02/16 |Tue 02/22 Mon 02/28 [Thu 03/02
1 5 days 14 4 days
Thu 02/03 | Wed 02/09 Thu 02/10 |Tue 02/15
\ h
. 8 6 days
/ Fri 02/18 Fri 02/25
e
2 4 days
Thu 02/03 |Tue 02/08 5 T
Thu 02/10 | Thu 02/17
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Start

1 0 days

d g
Thu 02/03 | Thu 02/03 .
5 4 days 8 5 days
Thu 02/10  [Wed 02/15 Wed 02/16 | Tue 02/22 \
/ \ j Finish
T 11 4 days 12 0 days
a e
Mon 02/28 | Thu 03/02 Thu 03/02 | Thu 03/02
2 5 days 6 6 days 9 6 days
Thu 02/03 | Wed 02/09 Thu 02/10 | Thu 02/17 Fri 02/18 Fri 02/25
c
4 3 days
b Thu02/10 |Mon 02/14 [™>Jf i
3 4 days 7 4 days " |10 6 days
Thu 02/03 Tue 02/08 Tue 02/15 Fri 02/18 Mon 02/21 |Mon 02/28

Figure 5-12 A modified version of MSP network from Figure 5-11.




YOU DIDN'T FINISH
YOUR ASSTIGNMENT
BY THE DEADLINE.

Dilbert.com DilbertCartoonist@gmail.com

H ypovLKn
aAAnAouyia
ota £pya

y

IT WON'T MATTER AS
LONG AS ONE OTHER
EMPLOYEE IS ALSO LATE,
BECAUSE THE PROJECT
CANT MOVE FORWARD
UNTIL EVERYONE DOES
THEIR TASKS.

6-21-13 ©2013 Scott Adams, Inc./Dist. by Universal Uclick

WAIT
FOR
353 o

WAIT. ..

YOU KNOW
HOW T WAS
SUPPOSED TO

FINISH THAT
THING?
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AnAo OiKTUO

; IIponyovuevec | Xpovikr
Apamparaps 5pg0%ptgmregg 8(2,01(8[7(71

A — 18

B A 10

C B 15

D A 9

E D 12

F L K 5

G F 6
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EniAuon anAou JIKTUOU

kxx  ACTIVITY SCHEDULE ‘%%*

EARLIEST LATEST EARLIEST LATEST CRITICAL
ACTIVITY START START FINISH FINISH SLACK ACTIVITY
A 0 0 12 12 0 YES
B 12 12 22 22 0 YES
C 22 22 34 34 0 ¥YES
D 12 13 21 22 1
= 21 22 33 34 3
F 34 34 39 39 0 YES
G 39 C i 45 45 0 YES

CRITICAL PATH: A-B-C-F-G

PROJECT COMPLETION TIME = 45



Mo ocuvOeTOo OIKTUO

: ITponyovuevec | Xpovikn

i L Opaotnplotnteg | dtapkela
A — 3
B A 4
& A 5
D A 3
E B 2
F B 6
G C Vi
H D, B, 8
I D 15
J Ik BB s 4
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EniAuon nio cuvOeToU JSIKTUOU

#4% ACTIVITY SCHEDULE *x

EARLIEST LATEST EARLIEST LATEST CRITICAL
ACTIVITY START START FINISH FINISH SLACK ACTIVITY
A 0 0 3 3 0 YES
B = 9 7 13 6
C 3 3 8 8 0 YES
D 3 5 6 8 2
E 7 13 9 15 6
F 7 13 13 19 6
G 8 8 15 15 0 YES
H 15 15 . 23 0 YES
I 6 8 21 23 2
J 15 19 id 23 4

CRITICAL PATH: A-C-G-H

PROJECT COMPLETION TIME = 23



TABLE 10.1 Activity list for the Reliable Construction Co. project

Immediate Estimated
Activity Activity Description Predecessors Duration
A Excavate — 2 weeks
B Lay the foundation A 4 weeks
C Put up the rough wall B 10 weeks
D Put up the roof C 6 weeks
E Install the exterior plumbing C 4 weeks
F Install the interior plumbing E 5 weeks
G Put up the exterior siding D 7 weeks
H Do the exterior painting E G 9 weeks
/ Do the electrical work C 7 weeks
J Put up the wallboard F 1 8 weeks
K Install the flooring J 4 weeks
L Do the interior painting J 5 weeks
M Install the exterior fixtures H 2 weeks
N

Install the interior fixtures K L 6 weeks




FIGURE 10.1

The project network for the
Reliable Construction Co.
project.

Activity Code

ZXCASTZQERDAR>

Excavate
Foundation

. Rough wall

Roof
Exterior plumbing
Interior plumbing

. Exterior siding
. Exterior painting

Electrical work
Wallboard
Flooring
Interior painting

. Exterior fixtures

Interior fixtures



& Microsoft Project - Reliable Construction Co. Project

&) Fle Ed View Inset Format Tools Project Window Help

Mark Hillier

DR SRY R ~ e® =% Bl QA &S

[ & & = 2 % A *8 ~B 7 U|EEE A E i
| |
: Task Name Duration | Start | Finish [Predecassors |ETS L B oy A e L
i (A) Excavate 2wks WIfl W55
end (B) Foundation dwks WM WEIS 1
— (C) Rough wall 10wks W7H WIGS 2
= (D) Roof 6wks WITH W22/ 3
(E) Exterior pumbing 4 wks WITA W2055 3
(F)Interior plumbing ~~ 5wks W21/1 W25/ §
(G) Exterior siding 7 wks W23/ W295 4
(M) Exterior painting 9 wks W30/ W3B/5 57
(1) Blectrical work 7wks WI7H W235 3
() Wallboard 8 wks W26/ W335 69
(K) Flooring 4 wks W34 W3755 10
(L) Interior painting Swks W34 W3BSS 10
g (M) Exterior fitures 2wks W39/ W4055 8
) (N) Interior fixtures Bwks W3SH1 W44/5 1112 :

FIGURE 10.2

The spreadsheet used by MS Project for entering the activity list for the Reliable
Construction Co. project. On the right is a Gantt chart showing the project schedule.
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FIGURE 10.3

Reliable’s project network as
constructed with MS Project.

& Microsoft Project

Reliable Construction Co. Project - Mark Hillier
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|(F) interior plumbing (J) Wallboard
5 wks 1 8 wks
w255 W26/ W335
<) Flooring (L) Interior painting
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14 |2 wks
wign  [waoss
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(N) Interior fodures

15 6 wks
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TABLE 10.2 The paths and path lengths through Reliable’s project network

Path Length
START —-A—B—(C—D—G—H—-M— FINISH 2:44:4 1046+ 7+ Dt 2 = 40 weeks
START -A—B—(C—EF—-H—-M— FINISH 2+4+10+4+9+2 = 31 weeks
START - A—B—(C—E—>F->)—->K—-N— FINISH 2+4+10+4+5+8+ 4+ 6 =43 weeks
START -A—B—(C—FEF—F—-J—1—N— FINISH 2+4+10+4+5+8+ 5+ 6 =44 weeks
START -A—B—(C—|—/—K—N— FINISH 2+4+10+7+8+4+6 = 41 weeks
START -A—B—(C—/|—/—L—N— FINISH 2444 10+ T+84+546 = 42 weeks
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FIGURE 10.7

The complete project network showing ES and LS (in parentheses above the node) and
EF and LF (in parentheses below the node) for each activity of the Reliable Construction
Co. project. The darker arrows show the critical path through the project network.

S=(0,0)
0)
2)
(16, 16)
3 S = (16, 16)=, S = (16, 18)
F =(22,26) F = (20, 20) F = (23, 25)
7 S =(22,26) S =(20, 20)
F=(29, 33)

9 S=(29,33)
F=(38,42)

| S=(33.34) §5=(33.33)
F=(37.38) F=(38.38)
5 S=(38,42)
F = (40, 44) _
(WY $=38.39
F = (44, 44)
FINISH] 0 S = (44:44) 102
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TABLE 10.3 Slack for Reliable’s activities

On
Slack Critical
Activity (LF — EF) Path?
A 0 Yes
B 0 Yes
C 0 Yes
D 4 No
E 0 Yes
F 0 Yes
G 4 No
H 4 No
/ 2 No
J 0 Yes
K 1 No
L 0 Yes
M 4 No
N 0 Yes
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HOW LONG WILL
YOUR PROJECT TAKE
IF I ADD TWO PEOPLE?

Dilbert.com DilbertCartoonist@gmail.com

ADD ONE MONTH
FOR TRAINING, ONE
MONTH FOR THE EXTRA
COMPLEXITY, AND ONE
MONTH TO DEAL WITH
THEIR DRAMA.

\

42990 ©2010 Scott Adams, Inc./Dist. by UFS, Inc.

BUT
AFTER  TLEvAL BE
ALL OF g USEFUL
THAT. ..
AS THIS
k MEETING.

r )
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ABefarotnta KaL pioko ota Epya



Ancient Chinese
symbol for risk:

]

Danger  Opportunity









The wreck of the Titanic lies at a depth of 3,800 metres

Note: all dimensions to scale Great Eiffel Empire State Burj
Pyramid Tower Building  Khalifa
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Stockton Rush, CEO tn¢ OceanGate (tng etalpelag Tov PLKpou
uttoBpuyiou Titan, TTou TIHyaALve oTov TITAVLKO Kal
Kataotpadnke aro tnv mieon tov Iouvvio tou 2023):

e “Meta amo Eva onucio, n ac@alsia sivat oKETH omataln ...
Av BéAete amAa va €lote aopaleic, Unv ONKWVEOTE arto TO
kpePatt. Mnv urmalvete oto autokivnto oag. Mnv kavete tinota
... Noui{w o otpatnyo¢ MacArthur &irte 6t o€ Quuouvtat yla
TOUC Kavoveg Ttou rtapafradecs ... Kat yw rmapaflaocet
KATolouC Kavovece ...”

‘OTtwg Aepe otnv avaluon plokou, n €E0LKELWON E TO PLOKO
elval o peyaiutepoc Kivéuvoc!
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Avahuon plokou (risk assessment)

1. AvayvwpLon piokou (risk identification)
2. Avaluon piokou (risk analysis)
3. AvTuetwrion plokou (response to risk)

To ploko oyetidetal pe TNV apepatotnta (uncertainty).
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Project cost

Figure 4-3 Estimate of project
cost: estimate made at

project start. Time
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1802 13301
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A

1802 193[01]
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Xwpic bedopcva, elote anid Evag akopa (epyaldpevoc)
TIou ekdpadeL pLa (TiPOCWTILKA) yvwn!

"Without Data you're just

) another person with an

At

opinion"

W.EDWARDS DEMING
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SAMPLE 3x3 RISK RATING GRID

Medium
High

Medium

Medium
Low

Medium High

LIKELIHOOD 17



SAMPLE 5x5 RISK RATING GRID

Catastrophic High High

Significant Medium Medium High

Moderate Low Low Medium High

Limited Low Medium

Minimal Low

Unlikely Possible Likely
LIKELIHOOD

High

Medium

Low

Almost
Certain
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Consequences

Score 1 2 3 4 5
Description Insignificant Minor Moderate Major Catastrophic
Example Minor injury, no first aid | Harmful injury (first aid | Serious injury, medical Major injury, urgent Fatality
required required, under 3 days | assistance required. medical assistance
recovery time) Injury must be required.
reported.
Catastrophic | 5 5 10
Likelihood g Major 4 4 8 12
=
1 2 3 4 [ ) Moderate 3 3 6 9 12 15
v
Rare Unlikely Possible Likely AImo§t § Minor 2 2 4 6 8 10
Certain g
g Insignificant | 1 it 2 3 4 5
= 1 2 3 4 5
~ Almost
Rare | Unlikely | Possible | Likely Certain

Risk assessment guidelines version 2

August 2016

Likelihood/ Probability
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Index

O 0 N O O » W N =

e et e el el el = ]
N OO o W= O

Hazard

Student photos/videos creating confidentiality issues/GDPR violations
Worker accident

Health effects on students, e.g. noxious odors and fumes
Student accident onsite

Access of a student to a restricted area

COVID-19 dispersion (cathing and giving it)
Infrastructure accident: Explosion

Infrastructure accident: Fire

Infrastructure accident: Leakage

Terrorist activity from external sources

Terrorism or illicit activity from student body

Extreme weather causing accident (e.g. lighting, windy)
Earthquake

Traffic accident of the bus

Protestors not allowing entrance to refinery

Student tripping from/to bus

Bus malfunctioning

Likelihood (1-5) Impact (1-5) Risk rating

4
2:5
3
2
25
4
05
0.5
0.5
05
05
0.5
05
05
0.5
0.5
05

3
35
25
3.5
25
1.5

4.5

N W b D

12
8.75
7.5
7
6.25
6
2.5
2.5
25
2.25
2.25

1.5

0.75

0.5
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MepLka €i6n pilokou otn dlolknon Epywv

1.

o U

Zuveyxeic alayeg ripodlaypadwv (specification creep)

2. YmepBaoelg ipouToAoyLopou (budget overruns)
3.
4

AVETIOPKELC TIOpOL (resource constraints)
KaBuotepnoslg otnv OAOKANPWON SpacTnpLOTATWY
(schedule delays)\ ESw Ba eotidcoupe
TexvikeC OUOKOALEC (technical problems)

EEwTtepLKOL TTAPAYOVTEC, TL.Y. PUOLKEC KATAOTPOPEC,
OcouLka Kal vouLKa {NTAKATA, OLKOVOULKA TIpOBANuata.
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Table 5-4 A Sample Set of Project Activities with Uncertain Durations

Opt. M. Likely Pess.

TE Var.
Activity Pred a m b (@a+ 4m + b)/6 ((b — a)/6)2
a — 8 10 16 10 4/6 1.78
b a 11 12 14 12 1/6 25
o b 7 12 19 12 2/6 4.00
d b 6 6 6 6 .00
e b 10 14 20 14 2/6 2.18
f c,d 6 10 10 92/6 44
g 5 10 17 10 2/6 4.00
h e, g - 8 L 75/6 1.36
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Table 3-6 Optimistic, Normal, and Pessimistic Cost Estimates for the Annual Tribute Dinner

Budget Information Annual Tribute Dinner

Expected
Optimistic Normal Pessimistic Cost = (a +
Task Name Cost = a Cost=m Cost=b 4m + b)/6
Begin preparations for tribute dinner
Select date & secure room
Obtain corporate sponsorships for event $100.00 $150.00 $350.00 $175.00
Identify potential businesses to sponsor
Phone/write businesses $100.00 $150.00 $350.00 $175.00
Event hosts/MC
Identify and secure honoree of event
Identify and secure master of ceremonies
Identify/secure person to introduce honoree
Identify/secure event hosts & hostesses
Invitations
Secure mailing lists
Design invitation with PR firm $1,250.00 $1,500.00 $2,200.00 $1,575.00
Print invitation $2,300.00 $2,500.00 $3,000.00 $2,550.00
Mail invitation $250.00 $300.00 $410.00 $310.00
RSVP’s back
Event entertainment secured $750.00 $1,000.00 $1,250.00 $1,000.00
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FIGURE 8-5 lllustration of the Shape of the Beta Probability Distrj /

a m b
Activity Duration
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MOavoTtikoi (oToXaoTIKOI ) XpAvol

Figure 6-4. PERT Duration Calculation

Higher
Most Likely
(used in original CPM calculations)
PERT Weighted Average =
Relative & ( Optimistic + 4 x Most Likely + Pessimistic )
Probability of 6
Occurrence
& Beta Distribution
Optimistic Pessimistic
Lower / /

Shorter Longer

Possible Durations
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Figure 5-13 The statistical
distribution of all possible times

for an activity.

3 e i s i i s
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OL 6paotnpLlotTnTeg
O€ AUTO TO £pYyO

TIAPLOTAVOVTAL PE ~
apLBpoucg kat

OXL UE ypapuata

Apaotnpotnta | [ponyouueveg SpaoctnpLoThTEG

s -
2 -
3 1
4 1
5 2,3
6 2,3 2 xXedLaote
7 45 C’lU'EO 1O

£pYO

APAZTHPIOTHTA 25
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ElKOVIKA
(dummy)
dpactnplotnta

ELKOVLKA
(dummy)
dpactnplotnta
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ALoLO508N ZTOXCI OTIKO i XP(')VO I ATtatol6808n

(eNayotn) (HeyLoTn)
XPOVLKI) XPOVLKI
SLdpkela SLapkeLa

Time Estimates (weeks) /

Activity a
1 5 / 8 17
2 7 MBa- 13
: N E 7
4 1 Slapkela 3 5
5 o 6 8
6 3 3 3
7/ 3 4 >
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AvVaLEVOUEVN b
(expected) | t — a _l_ 4m _I_
LECN XPOVLKI) e

SLapkeLla 6

YTtoAoyioTe TO t_ KaL TO 6% yla OAEG TG SpacTnPLOTNTEG

Alaoctiopa f 2
dlakupavon 2 b - a
(variance) tNG —» O' —

XPOVLKAC
SLapkeLag 6
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Napad&eiyua via
dpaornpiornTa 1

o >+ 4(8)+17




AvapevoHevn d1apKeElIa Kal diaocnopda
Yia OAEG TIC OpaOCTNPIOTNTEG

Activity t

1 9 4

2 10 1

3 5 4/9

: : 19+ Y
< 6 4/9

6 3 1/9 0

v 4 =0.111 Ay /9
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Start

EVvwpIiTEpOI KAl BpaduTepOI
XPOVOI yia OAo To JiKTUO

(To]=
ali7| 20
S=8
20|24
110 ] & 20124
alo] 9 it
Ewm
3| 914
5] o]14 511420 Finish
0 &l 14|20
a )
I R gl 14|17
W 4114 < al 21|24
Sed
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Kpiocipn diadpoun kai
diaonopa auTtng

After observing the foregoing network and those activities
with no slack (i.e., S = 0), we can identify the critical path
as 1 — 3 =5 = 7. The expected project completion time
(tP) Is 24 days. The variance is computed by summing the

variances for the activities in the critical path:

v =4 +4/9 + 4/9 + 1/9

= 5 days

Vv, = 4+0.444+0.444+0.111 = 4.999
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Baowlbpaote
OTO KEVTPLKO
opLAKO
Bswpnpua
(central limit
theorem)

Population

CENTRAL LIMIT THEOREM

Normal

Uniform

Skewed

Random

| %

A

A

Sampling Distribution of Means

A
A

A

To delypa
artoteAeitat ano
TLC XPOVLKEC
SLAPKELEC TWV
SpacTnNPLOTTWV
TIou €ivatL otnv
Kplolun
Stadpopun!
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CENTRAL LIMIT THEOREM

Normal Uniform Skewed Random

Population / \\ /\ f -y
N \
b [ | 4 \

n=10 J A / \
\ || A8 | 4D | B}

- b - -

Sampling Distribution of Means

TO KEVTPLKO OpLAKO Bewpna
opideL 0TL 6tav aBpoilovtal
aveEaptnTeg TuYAieg pETABANTEC (oL
XPOVLKEG SLAPKELEG TWV KPLOLUWV
dpaotnplotitwy), To ABpolopa
TOUG (0 XpOVOG OAOKANPWONG TOU
£pyou) Telvel va akohouBel pLa
KOVOVLKI Katavour, aveéaptnta
ATIO TNV KATAVOWI) TWV ETILLEPOUC
LeTaBANTWV (apKel oL Tuyaieg
UETAPANTEG va elvat TTOAAEG, ShA. va
EXOUUE ueyalo SkTuo, katL va Unv
glvat Loyupa CUCYETLOUEVEG)
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Kavovikn BELL CURVE

K a t av O A ) MEETS EXPECTATIONS '
KN < >

(normal
C U I’VE) . EXP:gg'}'Allons / \E E’!ll’é\:-"'l('x',l'liﬂNS .
>

i
SERIOUS UNDER i EXCELLENT

PERFORMANCE
! .
! 1
' i
i
1
1
1
1
1
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MOavoTnTa va oAokAnpwOEI 1O
OIKTUO £VTOC 28 eBOONAO WV

Time

=24 x=28






EniAuon ano nivakecg
KAVOVIKNG KATAVOHMNC

x—U
o
28 - 24
V5
=1.79

A

The corresponding probability
IS .4633; thus,

P (x < 28) = .9633
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Zratiotikdg Iivakag Turukig Kavoviky Katavopng

Tapadeypa:

V=P E<2) Z=1.28 < d(z) =0.90
z=1.65 <= ®(2) =0.95
z =233 <= P(z) =0.99
2z =3.08 <= ¥(z) =0.999

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 142
0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998
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z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.10.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 10.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3/0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.63%17
0.4]10.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5]0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7%49
0.7]10.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8]10.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9]0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0/ 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1/0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.210.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.310.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.410.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.510.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9345
1.71+6-8554—06-9564—6-957%3—06-9582—06-9581+—06-9589—6-9668—06-961+6—6-59628 0.9633
1.80.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9/10.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
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| (O Forecast: Completion Time
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Figure 5-17 CB frequency chart for project completion time.
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Figure 5-18 CB Frequency Chart for Project Total Cost. 145



lllustration of Possible Situations of Interest for Proba‘Blfyf' ey
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Project Duration
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Proiect Duration
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Standard
normal curve




Standardize

—

950 970 990 1010 1030 1050 1070 -3 -2 -1 +1 +2 +3
A Normal Distribution The Standard Normal Distribution
F 4 0.00 0.01 0.02 0.03 0.04 0.05 0.06 4

0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.
0.1 | 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0
0.2 | 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0
0.3 | 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 U‘i
0.4 | 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.
0.5 | 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0
0.6 | 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 of
0.7 | 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0
0.8 | 0.7831 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0:
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Key Fact 6.4 68.26-95.44-99.74 Rule

Any normally distributed variable has the following properties.

Property 1: 68.26% of all possible observations lie within one standard
deviation to either side of the mean, that is, between u — o and i + o.

Property 2: 95.44% of all possible observations lie within two standard
deviations to either side of the mean, that is, between u — 20 and u + 20.

Property 3: 99.74% of all possible observations lie within three standard
deviations to either side of the mean, that is, between u — 30 and & + 30.

These properties are displayed graphically in Fig. 6.20.

FIGURE 6.20
68.26-95.44-99.74 rule

68.26% 95.44% 99.74%

| 1 | | | | Pl |

=0 p pm+o p=20 p p+20 ® =30 I p+30c X
-1 0 1 -2 0 2 -3 0 3 z

(a) (b) (c)
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