
Ðåñßëçøç

Óôçí åñãáóßá ðáñïõóéÜæåôáé Ýíá ðñüãñáììá ìå ôï ïðïßï åðéëýïíôáé

äßêôõá PERT, ðñþôïí, ìå Monte Carlo ðñïóïìïßùóç êáé, äåýôåñïí,

ìå ôç ìÝèïäï PERT. Ôï ðñüãñáììá ëåéôïõñãåß ùò ðñüóèåôï óôï

Microsoft Excel êáé ðñïóïìïéþíåé Ýñãï ðïõ Ý÷åé áíáðôõ÷èåß óôï

Microsoft Project. Ôï ðñüãñáììá åðéôñÝðåé ôç ÷ñÞóç ðÝíôå êáôáíï-

ìþí ðéèáíüôçôáò ãéá ôç äéÜñêåéá ôùí äñáóôçñéïôÞôùí. ÐáñÜãåé äéÜ-

öïñá áðïôåëÝóìáôá ìåôáîý ôùí ïðïßùí ôï äåßêôç êñéóéìüôçôáò ôùí

äñáóôçñéïôÞôùí, ôçí êáôáíïìÞ ðéèáíüôçôáò ôçò óõíïëéêÞò äéÜñêåéáò

ôïõ Ýñãïõ êáé äéáãñÜììáôá ôçò óõ÷íüôçôáò êáé ôçò áèñïéóôéêÞò

óõ÷íüôçôáò ôçò óõíïëéêÞò äéÜñêåéáò ôïõ Ýñãïõ.

1. ÅÉÓÁÃÙÃÇ

ÁíáðôõãìÝíåò ôç äåêáåôßá ôïõ �50, ç ÌÝèïäïò ôçò Êñß-

óéìçò ÄéáäñïìÞò (ÌÊÄ, Critical Path Method) êáé ç PERT

(Program Evaluation and Review Technique) åßíáé ïé êýñéåò

ìÝèïäïé ðñïãñáììáôéóìïý ôçò êáôáóêåõÞò ôùí ôå÷íéêþí Ýñ-

ãùí [1, 3, 7]. Óå áìöüôåñåò ôéò ìåèüäïõò, ôï Ýñãï áíáðáñé-

óôÜíåôáé ìå Ýíá ðñïóáíáôïëéóìÝíï, óõíåêôéêü, Üêõêëï

äßêôõï, óôï ïðïßï ïé äñáóôçñéüôçôåò áíôéóôïé÷ïýí óôïõò

êëÜäïõò Þ, åíáëëáêôéêÜ, óôïõò êüìâïõò ôïõ. Óêïðüò ôïõò

åßíáé ï õðïëïãéóìüò ôçò ìÝãéóôçò ÷ñïíéêÞò äéÜñêåéáò ôïõ

Ýñãïõ ðïõ óôç ÌÊÄ åðéôõã÷Üíåôáé ðñïóäéïñßæïíôáò ôçí êñß-

óéìç äéáäñïìÞ ìå Ýíáí áðëü áëëÜ ðïëý áðïôåëåóìáôéêü

áëãüñéèìï.

Ç ïõóéáóôéêÞ äéáöïñÜ ôùí äýï ìåèüäùí Ýãêåéôáé óôç

÷ñïíéêÞ äéÜñêåéá ôùí äñáóôçñéïôÞôùí. Óôç ÌÊÄ ç ÷ñïíéêÞ

äéÜñêåéá êÜèå äñáóôçñéüôçôáò Ý÷åé óôáèåñÞ ôéìÞ, åíþ óôçí

PERT ç äéÜñêåéá ìßáò Þ ðåñéóóïôÝñùí äñáóôçñéïôÞôùí

ðåñéãñÜöåôáé áðü ìéá óôï÷áóôéêÞ ìåôáâëçôÞ, ôçò ïðïßáò åß-

íáé ãíùóôÞ ç êáôáíïìÞ ôçò ðéèáíüôçôáò. Ëüãù áõôþí ôùí

÷áñáêôçñéóôéêþí, ôá äßêôõá Þ äéáãñÜììáôá PERT ïíïìÜ-

æïíôáé åðßóçò óôï÷áóôéêÜ äßêôõá PERT êáé óðáíéüôåñá

óôï÷áóôéêÜ äßêôõá äñáóôçñéïôÞôùí.

Ç åðßëõóç ôùí äéêôýùí PERT ãßíåôáé ìå äýï ôñüðïõò.

Ðñþôïí, ìå áíáãùãÞ ôïõò óå äßêôõï ìå óôáèåñÝò äéÜñêåéåò,

åöáñìïãÞ ôïõ áëãïñßèìïõ õðïëïãéóìïý ôçò êñßóéìçò äéá-

äñïìÞò êáé ðñïóäéïñéóìü ôçò êáôáíïìÞò ðéèáíüôçôáò âÜóåé

ôïõ êåíôñéêïý ïñéáêïý èåùñÞìáôïò (óôç óõíÝ÷åéá áõôüò ï

ôñüðïò åðßëõóçò èá ïíïìÜæåôáé ìÝèïäïò PERT)
.

äåýôåñïí, ìå

Monte Carlo ðñïóïìïßùóç ôïõ äéêôýïõ PERT [1, 3, 4, 7, 8].

ÐïëëÜ ðñïãñÜììáôá õðïëïãéóôÞ ãéá ôç äéá÷åßñéóç ôùí

Ýñãùí êõêëïöïñïýí óôï åìðüñéï. ¼ëá ÷ñçóéìïðïéïýí ôç

ÌÊÄ, áëëÜ åëÜ÷éóôá ðåñéëáìâÜíïõí ôç ìÝèïäï PERT Þ/êáé

ôçí ðñïóïìïßùóç ôùí äéêôýùí PERT. Óå Ýíá ó÷åôéêÜ ðñü-

óöáôï êáôÜëïãï ìå ôá óáñÜíôá óçìáíôéêüôåñá ðáêÝôá äéá-

÷åßñéóçò Ýñãùí ìüíï äýï (ôá Opera êáé SuperProject Expert)

åíóùìáôþíïõí äõíáôüôçôåò óôï÷áóôéêÞò áíÜëõóçò [7]. Áðü

üóï ãíùñßæïõìå, åðßóçò, Ýíá ðñüãñáììá, ôï Risk for Project,

êõêëïöïñåß ãéá ðñïóïìïßùóç óôï÷áóôéêþí äéêôýùí Ýñãùí

ðïõ Ý÷ïõí ðñïãñáììáôéóôåß áðïêëåéóôéêÜ óôï Microsoft

Project.

Óôçí ðáñïýóá åñãáóßá ðáñïõóéÜæåôáé Ýíá íÝï ðñüãñáì-

ìá ïíüìáôé ProSim, ôï ïðïßï, óå Ýñãï ðñïãñáììáôéóìÝíï

óôï Project, ðáñÝ÷åé ôç äõíáôüôçôá áíÜëõóÞò ôïõ êáé ìå

Monte Carlo ðñïóïìïßùóç êáé ìå ôç ìåèïäï PERT [2]. Ôï

ðñüãñáììá ëåéôïõñãåß ùò ðñüóèåôï óôï Microsoft Excel,

âáóßæåôáé óôç óõíåñãáóßá ôùí ðñïãñáììÜôùí Excel êáé Pro-

ject êáé áíáðôý÷èçêå åî ïëïêëÞñïõ óå Visual Basic for

Applications (VBA).

Ôá ðëåïíåêôÞìáôá ôïõ ProSim ìðïñïýí íá óõíïøéóôïýí

óôá åîÞò: Ðñþôïí, ôï ProSim áðåõèýíåôáé áðïêëåéóôéêÜ óå

÷ñÞóôåò ôïõ Project, óôïõò ïðïßïõò ðñïóöÝñåé ðñüóèåôåò

äõíáôüôçôåò áíÜëõóçò ôùí Ýñãùí, ôá ïðïßá, ïýôùò Þ Üëëùò,

ðñïãñáììáôßæïõí óôï Project. Áíôßèåôá, ãé� áõôïýò ôïõò

÷ñÞóôåò ç åðéëïãÞ åíüò áðü ôá õðÜñ÷ïíôá ðñïãñÜììáôá äéá-

÷åßñéóçò Ýñãùí ðïõ åíóùìáôþíïõí äõíáôüôçôåò óôï÷áóôé-

êÞò áíÜëõóçò èá áðáéôïýóå ðñüóèåôï êüðï ãéá ôçí åêìÜ-

èçóÞ ôïõò. Äåýôåñïí, ôï Risk for Project õðåñêáëýðôåé ôéò

äõíáôüôçôåò ôïõ ProSim üóïí áöïñÜ ôçí ðñïóïìïßùóç ôùí

äéêôýùí (ìåãáëýôåñïò áñéèìüò äéáèÝóéìùí êáôáíïìþí,

óõó÷Ýôéóç ìåôáîý ôùí êáôáíïìþí ôùí åéóñïþí, áíÜëõóç

óåíáñßùí ê.ëð.). Ùóôüóï, ôï ProSim ðáñÝ÷åé ôç äõíáôüôçôá
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óôï÷áóôéêÞò áíÜëõóçò êáé ìå ôç ìÝèïäï PERT êáé, êõñßùò,

åßíáé ðéï åý÷ñçóôï. Ôï ðëåïíÝêôçìá áõôü äåí åßíáé áìåëç-

ôÝï, áí ëÜâåé êáíåßò õðüøç ôïõ üôé ç óôï÷áóôéêÞ áíÜëõóç

äéêôýùí áðáéôåß åîåéäéêåõìÝíåò ãíþóåéò êáé ÷ñçóéìïðïéåßôáé

ó÷åôéêÜ óðÜíéá óôçí ðñÜîç, üðùò áðïäåéêíýåôáé Ýììåóá áðü

ôï ìåãÜëï áñéèìü ðñïãñáììÜôùí äéá÷åßñéóçò Ýñãùí äß÷ùò

äõíáôüôçôåò óôï÷áóôéêÞò áíÜëõóçò.

Ëüãù ôçò åõñåßáò äéÜäïóçò ôïõ Excel êáé ôïõ Project

áëëÜ êáé ôçò ðëçñüôçôáò ôùí ðáñáãüìåíùí áðïôåëåóìÜôùí

êáé ôçò öéëéêüôçêÜò ôïõ, ôï ProSim ìðïñåß íá ÷ñçóéìïðïéç-

èåß ôüóï ãéá åêðáéäåõôéêïýò óêïðïýò óå ÔìÞìáôá Ìç÷áíé-

êþí êáé Äéïßêçóçò Åðé÷åéñÞóåùí üóï êáé óôç äéá÷åßñéóç

ðñáãìáôéêþí êáôáóêåõáóôéêþí êáé åðé÷åéñçìáôéêþí Ýñãùí

ìÝóïõ ìåãÝèïõò.

2. Ç ÌÅÈÏÄÏÓ PERT KAI TO PROJECT
2.1. Ç ìÝèïäïò PERT

Ùò êýñéï ìåéïíÝêôçìá ôçò ÌÊÄ áíáöÝñåôáé ç ðëÞñçò

ðáñáãíþñéóç ôçò áâåâáéüôçôáò üóïí áöïñÜ ôéò äéÜñêåéåò

ôùí äñáóôçñéïôÞôùí. Ìå ôç ìÝèïäï PERT åðé÷åéñÞèçêå íá

îåðåñáóôåß áõôü ôï ìåéïíÝêôçìá åéóÜãïíôáò óôï÷áóôéêÝò

åêôéìÞóåéò ôçò äéÜñêåéáò ôùí äñáóôçñéïôÞôùí. Óêïðüò ôçò

ìåèüäïõ åßíáé íá åíôïðßóåé ôçí êáôáíïìÞ ðéèáíüôçôáò ðïõ

èá áêïëïõèåß ç óõíïëéêÞ ÷ñïíéêÞ äéÜñêåéá ôïõ Ýñãïõ.

Óå ãåíéêÝò ãñáììÝò, ç ìÝèïäïò PERT áêïëïõèåß ôá åîÞò

âÞìáôá:

Ðñþôïí, âÜóåé ôùí ðåñéïñéïñéóìþí óôçí åêôÝëåóç ôùí

äñáóôçñéïôÞôùí, ôï Ýñãï ðáñéóôÜíåôáé ìå Ýíá ðñïóáíáôïëé-

óìÝíï, óõíåêôéêü, Üêõêëï äßêôõï, óôï ïðïßï ïé äñáóôçñéü-

ôçôåò áíôéóôïé÷ïýí óôïõò êëÜäïõò Þ, åíáëëáêôéêÜ, óôïõò

êüìâïõò ôïõ äéêôýïõ. ÕðÜñ÷ïõí äýï êüìâïé, ï êüìâïò Á ôçò

Ýíáñîçò ôïõ Ýñãïõ êáé ï êüìâïò Ô ôïõ ôÝëïõò ôïõ Ýñãïõ,

äß÷ùò åéóåñ÷üìåíïõò êáé åîåñ÷üìåíïõò êëÜäïõò áíôéóôïß÷ùò. 

Äåýôåñïí, ãéá ôç ÷ñïíéêÞ äéÜñêåéá êÜèå äñáóôçñéüôçôáò

i ðáñÝ÷ïíôáé ôñåéò åêôéìÞóåéò: 

l Ç áéóéüäïîç åêôßìçóç ai ôçò äéÜñêåéáò, äçëáäÞ ï åëÜ÷é-

óôïò äõíáôüò ÷ñüíïò ìÝóá óôïí ïðïßï èá ïëïêëçñùèåß ç

äñáóôçñéüôçôá.

l Ç áíáìåíüìåíç äéÜñêåéá mi, äçëáäÞ ç ðéèáíüôåñç ôéìÞ

ôçò äéÜñêåéáò ôçò äñáóôçñéüôçôáò.

l Ç áðáéóéüäïîç åêôßìçóç bi ôçò äéÜñêåéáò, äçëáäÞ ï ìÝ-

ãéóôïò äõíáôüò ÷ñüíïò ìÝóá óôïí ïðïßï èá ïëïêëçñùèåß

ç äñáóôçñéüôçôá.

Óôéò áíùôÝñù åêôéìÞóåéò èåùñåßôáé üôé ç ðéèáíüôçôá ç

ðáñáôçñïýìåíç äéÜñêåéá ôçò äñáóôçñéüôçôáò íá åßíáé ìé-

êñüôåñç áðü ôçí ai Þ ìåãáëýôåñç áðü ôçí bi éóïýôáé ðñáêôé-

êÜ ìå ìçäÝí.

Ôñßôïí, ç âáóéêÞ õðüèåóç åßíáé üôé ç ÷ñïíéêÞ äéÜñêåéá

êÜèå äñáóôçñéüôçôáò áêïëïõèåß éêáíïðïéçôéêÜ ôç ÂÞôá êá-

ôáíïìÞ. Ç ìÝóç ôéìÞ bi êáé ç ôõðéêÞ áðüêëéóç si ôçò ÷ñï-

íéêÞò äéÜñêåéáò ìéáò äñáóôçñéüôçôáò åêôéìþíôáé áíôéóôïß-

÷ùò áðü ôéò ó÷Ýóåéò:

(2.1)

(2.2)

ÔÝôáñôïí, ìå äéÜñêåéá äñáóôçñéïôÞôùí ðëÝïí di õðïëï-

ãßæåôáé ç äéÜñêåéá ïëïêëÞñùóçò ôïõ Ýñãïõ åíôïðßæïíôáò ôçí

êñßóéìç äéáäñïìÞ, ôç ìáêñýôåñç äéáäñïìÞ áðü ôïí êüìâï Á

óôïí Ô, óôï ìç óôï÷áóôéêü äßêôõï. ÕðïèÝôïíôáò üôé ïé äéÜñ-

êåéåò ôùí äñáóôçñéïôÞôùí åßíáé áíåîÜñôçôåò ôõ÷áßåò ìåôá-

âëçôÝò, ôüôå ç ìÝóç ôéìÞ d êáé ç äéáêýìáíóç s2 ôçò óõíïëé-

êÞò äéÜñêåéáò ôïõ Ýñãïõ äßíïíôáé áðü ôéò ó÷Ýóåéò:

(2.3)

(2.4)

üðïõ ç Üèñïéóç åêôåßíåôáé óå üëåò ôéò äñáóôçñéüôçôåò i ðïõ

áíÞêïõí óôçí êñßóéìç äéáäñïìÞ. 

ÐÝìðôïí, õðïèÝôïíôáò üôé ç êñßóéìç äéáäñïìÞ ðåñéÝ÷åé

åðáñêÞ áñéèìü äñáóôçñéïôÞôùí, þóôå íá ìðïñåß íá åöáñìï-

óôåß ôï êåíôñéêü ïñéáêü èåþñçìá, óõíÜãåôáé üôé ç óõíïëéêÞ

äéÜñêåéá ôïõ Ýñãïõ áêïëïõèåß ôçí êáíïíéêÞ êáôáíïìÞ ìå

ìÝóç ôéìÞ d êáé ôõðéêÞ áðüêëéóç s. ÃíùóôÞò ôçò êáôáíïìÞò,

ìðïñåß åí óõíå÷åßá íá õðïëïãéóôåß ç óõíïëéêÞ äéÜñêåéá ôïõ

Ýñãïõ ãéá äéÜöïñá åðßðåäá óçìáíôéêüôçôáò.

ÐïëëÝò êñéôéêÝò Ý÷ïõí äéáôõðùèåß ãéá ôç ìÝèïäï PERT.

ÏñéóìÝíåò áðü áõôÝò åóôéÜæïíôáé óôéò õðïèÝóåéò, ðÜíù óôéò

ïðïßåò åäñÜæåôáé ç PERT, åíþ Üëëåò óôéò äõóêïëßåò ôçò ðñá-

êôéêÞò ôçò åöáñìïãÞò (ãéá ìéá óýíôïìç åðéóêüðçóÞ ôïõò âë.

ôï [5]). ÅíäåéêôéêÜ ìðïñåß íá áíáöåñèåß üôé ç PERT åóôéÜ-

æåôáé áðïêëåéóôéêÜ óôçí êñßóéìç äéáäñïìÞ, ðáñá-

ãíùñßæïíôáò ôï ãåãïíüò üôé Üëëåò äñáóôçñéüôçôåò åíäÝ÷åôáé

íá åßíáé «ó÷åäüí» êñßóéìåò (âë. 3.2.).

2.2. Ôï åñãáëåßï Pert Analysis ôïõ Project

Ôï Project ôçò åôáéñåßáò Microsoft åßíáé Ýíá ðñüãñáììá

äéá÷åßñéóçò Ýñãùí ãéá ìéêñïûðïëïãéóôÞ ìå åõñåßá äéÜäïóç.

Ôï Project ÷ñçóéìïðïéåß ôç ÌÊÄ, ðáñÜãåé ôï äéÜãñáììá

Gantt ôïõ Ýñãïõ êáé Ýíá äéêôõùôü äéÜãñáììá ìå äñáóôçñéü-

ôçôåò óôïõò êüìâïõò, ôï ïðïßï üìùò êáêþò ïíïìÜæåé PERT

Chart. To Project åðéôñÝðåé, åðßóçò, äéá÷åßñéóç ôùí ÷ñçóéìï-

ðïéïýìåíùí ðüñùí êáé ïéêïíïìéêÞ äéá÷åßñéóç ôïõ Ýñãïõ. 

To Project äåí ÷ñçóéìïðïéåß ôç ìÝèïäï PERT. Ùò

õðïêáôÜóôáôï Ý÷åé åíóùìáôþóåé óôçí Ýêäïóç 98 ôï Pert

Analysis, Ýíá õðïðñüãñáììá ãñáììÝíï óå VBA.
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Óôï Pert Analysis êÜèå äñáóôçñéüôçôá, ôçò ïðïßáò ç ÷ñï-

íéêÞ äéÜñêåéá åßíáé ôõ÷áßá ìåôáâëçôÞ, ðåñéãñÜöåôáé áðü

ôñåéò ôéìÝò: áéóéüäïîç ä1 áíáìåíüìåíç ä2 êáé áðáéóéüäïîç

ä3. ÊÜèå ôéìÞ Ý÷åé Ýíáí óõíôåëåóôÞ âáñýôçôáò pi ðïõ ðáñÝ-

÷åôáé åðßóçò áðü ôï ÷ñÞóôç. Ôï Üèñïéóìá ôùí ôñéþí óõí-

ôåëåóôþí âáñýôçôáò éóïýôáé ìå 6.

Ç óôáèìéóìÝíç ÷ñïíéêÞ äéÜñêåéá ä ôçò äñáóôçñéüôçôáò

äßíåôáé áðü ôç ó÷Ýóç:

Ôï PERT Analysis äçìéïõñãåß ôÝóóåñá äéáãñÜììáôá

Gantt. ÈÝôïíôáò ùò óôáèåñÞ äéÜñêåéá ôçò äñáóôçñéüôçôáò ôç

óôáèìéóìÝíç äéÜñêåéá ä, ôï Project äçìéïõñãåß ôï äéÜãñáììá

Gantt ôïõ Ýñãïõ, åíþ ìå óôáèåñÞ äéÜñêåéá ôçò äñáóôçñéüôç-

ôáò ôçí áéóéüäïîç, áíáìåíüìåíç êáé áðáéóéüäïîç äçìéïõñãåß

áíôéóôïß÷ùò ôá äéáãñÜììáôá Optimistic Gantt, Expected

Gantt êáé Pessimist Gantt. 

Ôï PERT Analysis äåí ðáñÝ÷åé êáìéÜ ðëçñïöïñßá ãéá ôç

äéáêýìáíóç ôçò óõíïëéêÞò äéÜñêåéáò ôïõ Ýñãïõ Þ ôçí êáôá-

íïìÞ ôçò.

3. ÐÑÏÓÏÌÏÉÙÓÇ ÄÉÊÔÕÙÍ PERT 
3.1. Ç Monte Carlo ðñïóïìïßùóç 

Ç Monte Carlo ðñïóïìïßùóç åßíáé ìéá ãåíéêÞ ìÝèïäïò,

ìå ôçí ïðïßá ìåëåôþíôáé óôïí õðïëïãéóôÞ óõóôÞìáôá, óôá

ïðïßá õðåéóÝñ÷ïíôáé ôõ÷áßåò ìåôáâëçôÝò. Óå ôÝôïéá óõóôÞ-

ìáôá ç áíáëõôéêÞ åðßëõóç åßíáé äõó÷åñÝóôáôç, áí ü÷é áäý-

íáôç. Ç ðñïóïìïßùóç ÷ñçóéìïðïéåßôáé åõñýôáôá óå ðñï-

âëÞìáôá ðïëéôéêïý ìç÷áíéêïý [4].

ÊáôÜ ôçí ðñïóïìïßùóç åíüò äéêôýïõ PERT, ôï äßêôõï

åðéëýåôáé ðïëëÝò öïñÝò ìå (óôáèåñÞ) äéÜñêåéá êÜèå äñáóôç-

ñéüôçôáò ìéá ôéìÞ ðïõ åðéëÝãåôáé ôõ÷áßá âÜóåé ôçò ðñïêá-

èïñéóìÝíçò êáôáíïìÞò ðéèáíüôçôáò ôçò äéÜñêåéáò ôçò äñá-

óôçñéüôçôáò. Ôï ðáñáãüìåíï äåßãìá ôéìþí åí óõíå÷åßá áíá-

ëýåôáé ìå óôáôéóôéêÝò ìåèüäïõò.

Ùò ðñïò ôç ìÝèïäï PERT, ç Monte Carlo ðñïóïìïßùóç

ðëåïíåêôåß óå äýï ôïõëÜ÷éóôïí óçìåßá: Ðñþôïí, ìðïñïýí íá

÷ñçóéìïðïéçèïýí ïéåóäÞðïôå êáôáíïìÝò üóïí áöïñÜ ôç

äéÜñêåéá ôùí äñáóôçñéïôÞôùí. Äåýôåñïí, ðáñÝ÷åé ðëç-

ñïöïñßåò ãéá ôï âáèìü «êñéóéìüôçôáò» ôùí äñáóôçñéïôÞôùí.

Ç ðñïóïìïßùóç åßíáé ãåíéêÜ ÷ñïíïâüñá õðïëïãéóôéêÞ

ìÝèïäïò. ÓÞìåñá, üìùò, ìå ôçí åõñåßá äéÜäïóç ôùí ìéêñïû-

ðïëïãéóôþí êáé ôç âåëôßùóç ôçò ôá÷ýôçôÜò ôïõò, áõôü ôï

ìåéïíÝêôçìá åßíáé ó÷åôéêÞò óçìáóßáò.

3.2. Äåßêôçò êñéóéìüôçôáò ìéáò äñáóôçñéüôçôáò

¸íá áðü ôá êýñéá ìåéïíåêôÞìáôá ôçò ìåèüäïõ PERT

åßíáé üôé âáóßæåôáé ïõóéáóôéêÜ óôçí ðáñáäï÷Þ üôé ç êñßóéìç

äéáäñïìÞ åßíáé ìïíáäéêÞ. Ùóôüóï, ëüãù ôçò áâåâáéüôçôáò

óôéò äéÜñêåéåò ôùí äñáóôçñéïôÞôùí, åßíáé äõíáôüí êÜèå äéá-

äñïìÞ óôçí ðñÜîç íá åßíáé êñßóéìç. Ï äåßêôçò êñéóéìüôçôáò

åßíáé Ýíá ìÝôñï ôçò «êñéóéìüôçôáò» ìéáò äñáóôçñéüôçôáò

êáé, óõíåðþò, ôïõ âáèìïý ôçò ðñïóï÷Þò ðïõ èá ðñÝðåé íá

äïèåß óôç äñáóôçñéüôçôá êáôÜ ôç äéá÷åßñéóç ôïõ Ýñãïõ.

Áñ÷éêÜ, ï äåßêôçò êñéóéìüôçôáò ìéáò äñáóôçñéüôçôáò

ïñßóôçêå ùò ôï ðïóïóôü ôùí ðåñéðôþóåùí óôï äåßãìá ôùí

ôéìþí ôçò ðñïóïìïßùóçò üðïõ ç äñáóôçñéüôçôá åßíáé êñß-

óéìç [8]. Ï äåßêôçò êñéóéìüôçôáò, åðïìÝíùò, åßíáé ç ðéèáíü-

ôçôá ìéá äñáóôçñéüôçôá íá åßíáé êñßóéìç.

ÌåôáãåíÝóôåñá, äüèçêå ï åðüìåíïò áêñéâÝóôåñïò ïñé-

óìüò ôïõ äåßêôç êñéóéìüôçôáò (âë. óôï [6] Ýíá óýíôïìï éóôï-

ñéêü êáé áîéïëüãçóç ôçò Ýííïéáò): Äåßêôçò êñéóéìüôçôáò

ìéáò äéáäñïìÞò áðü ôïí êüìâï Á óôïí Ô åßíáé ç ðéèáíüôçôá

ç ÷ñïíéêÞ ôçò äéÜñêåéá íá åßíáé ìåãáëýôåñç áðü ôç ÷ñïíéêÞ

äéÜñêåéá êÜèå Üëëçò äéáäñïìÞò ôïõ äéêôýïõ. Ï äåßêôçò êñé-

óéìüôçôáò ìéáò äñáóôçñéüôçôáò éóïýôáé ìå ôï Üèñïéóìá ôùí

äåéêôþí êñéóéìüôçôáò ôùí äéáäñïìþí ðïõ ðåñéÝ÷ïõí ôç äñá-

óôçñéüôçôá.

Áðü ôá ðñïçãïýìåíá óõíÜãåôáé üôé ï ðñþôïò ïñéóìüò

õðïåêôéìÜ ôï äåßêôç êñéóéìüôçôáò. Áðü ôçí Üëëç, ï õðïëï-

ãéóìüò ôïõ äåßêôç êñéóéìüôçôáò âÜóåé ôïõ äåýôåñïõ ïñéóìïý

åßíáé ðïëý ÷ñïíïâüñïò, åðåéäÞ óå êÜèå êýêëï ôçò ðñï-

óïìïßùóçò èá ðñÝðåé íá åíôïðßæïíôáé ïé êëÜäïé êÜèå êñßóé-

ìçò äéáäñïìÞò ôïõ äéêôýïõ. Ãé� áõôü ôï ëüãï êáé åðåéäÞ ôá

áðïôåëÝóìáôá åßíáé éêáíïðïéçôéêÜ, óôï ðñüãñáììá ProSim

ï äåßêôçò êñéóéìüôçôáò õðïëïãßæåôáé âÜóåé ôïõ ðñþôïõ ïñé-

óìïý.

4. ÔÏ ÐÑÏÃÑÁÌÌÁ PROSIM

Ôï ðñüãñáììá ProSim åãêáèßóôáôáé ùò ðñüóèåôï óôï

Excel êáé ðáñÝ÷åé ôç äõíáôüôçôá åöáñìïãÞò, ðñþôïí, ôçò

Monte Carlo ðñïóïìïßùóçò êáé, äåýôåñïí, ôçò ìåèüäïõ

PERT óå Ýíá Ýñãï. Óå áìöüôåñåò ôéò ðåñéðôþóåéò, ôï Ýñãï

Ý÷åé Þäç áíáðôõ÷èåß óôï Project âÜóåé ôùí ðåñéïñéóìþí

ìåôáîý ôùí äñáóôçñéïôÞôùí, Ý÷ïõí ôåèåß óôáèåñÝò äéÜñêåéåò

óôéò äñáóôçñéüôçôåò êáé Ý÷åé êáèïñéóôåß ç çìåñïìçíßá Ýíáñ-

îçò ôùí åñãáóéþí.

Ôï ProSim áíáðôý÷èçêå åî ïëïêëÞñïõ óå VBA êáé åßíáé

ðëÞñùò áõôïìáôïðïéçìÝíï êáé öéëéêü (ìåíïý êáé åñãáëåéï-

èÞêç åíôïëþí, ðëáßóéá äéáëüãïõ, Ýëåã÷ïé êáé ìçíýìáôá ëÜ-

èïõò ê.ëð.) (åéêüíá 1).

4.1. Ðñïóïìïßùóç äéêôýùí PERT

Ç ðñïóïìïßùóç áêïëïõèåß ôá åîÞò âÞìáôá:

1. Áðü ôï Excel áíïßãåé ôï Project, üðïõ åðéëÝãåôáé ôï Ýñ-

ãï óôï ïðïßï èá ðñáãìáôïðïéçèåß ç ðñïóïìïßùóç.

2. Ôá äåäïìÝíá ôïõ Ýñãïõ áðïóôÝëëïíôáé óå Ýíá öýëëï

åñãáóßáò, üðïõ äçìéïõñãåßôáé Ýíáò ðßíáêáò óôïí ïðïßï èá
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êáôá÷ùñéóôïýí ïé êáôáíïìÝò ðéèáíüôçôáò ôùí äñáóôçñéïôÞ-

ôùí.

3. ÅéóÜãïíôáé ïé êáôáíïìÝò ôùí ðéèáíïôÞôùí (åéêüíá 1).

Óçìåéþíåôáé üôé äåí ìðïñåß íá åéóá÷èåß êáôáíïìÞ, áí ïé äñá-

óôçñéüôçôåò åßíáé ôýðïõ millestone (äñáóôçñéüôçôá ìå ìçäå-

íéêÞ ÷ñïíéêÞ äéÜñêåéá) Þ summary (ðåñéëçðôéêÞ äñáóôç-

ñéüôçôá ðïõ áðïôåëåßôáé áðü õðïäñáóôçñéüôçôåò). ¼ôáí ç

êáôáíïìÞ ðéèáíüôçôáò Ý÷åé ôçí ïíïìáóßá �ÓôáèåñÞ�, ç äéÜñ-

êåéá ôçò äñáóôçñéüôçôáò åßíáé óôáèåñÞ êáé ßóç ìå ôç äéÜñ-

êåéÜ ôçò, üðùò ïñßóôçêå óôï Project (åéêüíá 1). ÁõôÞ åßíáé

êáé ç ðñïåðéëåãìÝíç äéÜñêåéá ôùí äñáóôçñéïôÞôùí, üôáí

åéóÜãïíôáé óôï Excel. 

4. ¢ðáî êáé ïëïêëçñùèåß ç åéóáãùãÞ ôùí êáôáíïìþí ðé-

èáíüôçôáò, åíåñãïðïéåßôáé ç äéáäéêáóßá ôçò ðñïóïìïßùóçò,

óôçí ïðïßá áñ÷éêÜ ðñÝðåé íá êáèïñéóôåß ï áñéèìüò ôùí åðá-

íáëÞøåùí (�ôï ìÝãåèïò ôïõ äåßãìáôïò�), ôï áí èá õðï-

ëïãéóôïýí ïé äåßêôåò êñéóéìüôçôáò êáé ôï áí èá äçìéïõñãç-

èïýí Þ ü÷é äéáãñÜììáôá.

4.1.1. ÊáôáíïìÝò ðéèáíüôçôáò

Ôï ðñüãñáììá ðáñÝ÷åé ôç äõíáôüôçôá ÷ñçóéìïðïßçóçò

ôçò äéáêñéôÞò êáé ôåóóÜñùí óõíå÷þí êáôáíïìþí ðéèáíüôç-

ôáò ãéá ôç ÷ñïíéêÞ äéÜñêåéá ôùí äñáóôçñéïôÞôùí. Ïé êáôá-

íïìÝò ïñßæïíôáé åéóÜãïíôáò ôéò êáôÜëëçëåò ðáñáìÝôñïõò

(èåôéêÝò ôéìÝò):

ÄéáêñéôÞ êáôáíïìÞ: Ìðïñïýí íá åéóá÷èïýí Ýùò 10 äéá-

öïñåôéêÝò ôéìÝò êáèþò êáé ïé áíôßóôïé÷åò ðéèáíüôçôåò. Ðñï-

êáèïñéóìÝíç ñýèìéóç åßíáé ç äéÜñêåéá ôçò äñáóôçñéüôçôáò

ðïõ ïñßóôçêå óôïí áñ÷éêü ðñïãñáììáôéóìü ôïõ Ýñãïõ óôï

Project ìå ðéèáíüôçôá 1 (ôýðïò êáôáíïìÞò �ÓôáèåñÞ�).

ÂÞôá êáôáíïìÞ. ÅéóÜãïíôáé ç áéóéüäïîç åêôßìçóç a, ç

áíáìåíüìåíç äéÜñêåéá m êáé ç áðáéóéüäïîç åêôßìçóç b,

üðïõ a  ≤ m ≤ b.

ÔñéãùíéêÞ êáôáíïìÞ: Ðáñüìïéá ìå ôç ÂÞôá êáôáíïìÞ,

åéóÜãïíôáé ç áéóéüäïîç åêôßìçóç a, ç áíáìåíüìåíç äéÜñêåéá

m êáé ç áðáéóéüäïîç åêôßìçóç b, üðïõ a ≤ m ≤ b.

ÊáíïíéêÞ ôéìÞ: ÅéóÜãïíôáé ç ìÝóç ôéìÞ ì êáé ç ôõðéêÞ

áðüêëéóç ó. ÁñíçôéêÝò ôéìÝò äåí óõíõðïëïãßæïíôáé óôçí

ðñïóïìïßùóç.

Ïìïéüìïñöç êáôáíïìÞ: ÅéóÜãïíôáé ïé ðáñÜìåôñïé a êáé

b, üðïõ a < b.

Ïé ôõ÷áßïé áñéèìïß, ðïõ áðáéôïýíôáé ãéá ôçí ðñïóïìïßù-

óç, ðáñÜãïíôáé ìå ôçí áíôßóôïé÷ç óõíÜñôçóç ôïõ Excel.

Óôçí åéêüíá 1 áðåéêïíßæïíôáé ôá ðëáßóéá äéáëüãïõ ðïõ

÷ñçóéìïðïéïýíôáé ãéá ôçí êáôá÷þñéóç ôùí ðáñáìÝôñùí ôùí

êáôáíïìþí. Ôï äåýôåñï ðëáßóéï äéáëüãïõ åíåñãïðïéåßôáé

áðü ôï êïõìðß �ÐáñÜìåôñïé� ôïõ ðñþôïõ ðëáéóßïõ äéáëü-

ãïõ, áöïý åðéëåãåß óôï ðëáßóéï ëßóôáò �Ôýðïò êáôáíïìÞò� ç

êáôáíïìÞ ôçò óõãêåêñéìÝíçò äñáóôçñéüôçôáò. 

Óå Ýíáí êýêëï ôçò ðñïóïìïßùóçò åðéëÝãïíôáé ôõ÷áßá ïé

äéÜñêåéåò ôùí äñáóôçñéïôÞôùí, áðïóôÝëëïíôáé óôï Project,

åðéëýåôáé ôï äßêôõï êáé ôá áðïôåëÝóìáôá áðïóôÝëëïíôáé óôï

Excel. ÅðïìÝíùò, ôï äåßãìá ôùí ôéìþí åßíáé ïé ÷ñïíéêÝò äéÜñ-

êåéåò ôïõ Ýñãïõ ðïõ ðñïÝêõøáí áðü ôçí ðñïóïìïßùóç, ôï äå

ìÝãåèüò ôïõ éóïýôáé ìå ôïí ðñïêáèïñéóìÝíï áñéèìü ôùí

åðáíáëÞøåùí ôçò ðñïóïìïßùóçò.

4.1.2. Ðáñáãüìåíá áðïôåëÝóìáôá 

Ôï ProSim ðáñÜãåé ôá åîÞò áðïôåëÝóìáôá óôï ôÝëïò ôçò

ðñïóïìïßùóçò:

Ðñþôïí, ðßíáêá ìå ôç ìÝãéóôç ÷ñïíéêÞ äéÜñêåéá êáé ôçí

áíôßóôïé÷ç çìåñïìçíßá ëÞîçò ôïõ Ýñãïõ ãéá ðéèáíüôçôá 5%

Ýùò 95% ìå âÞìá 5%. Ç çìåñïìçíßá ëÞîçò ôïõ Ýñãïõ êáèï-

ñßæåôáé âÜóåé ôçò çìåñïìçíßáò ÝíáñîÞò ôïõ ðïõ Ý÷åé ôåèåß

óôï Project (åéêüíá 2).

Äåýôåñïí, Ýíá äéÜãñáììá óõ÷íüôçôáò êáé Ýíá äéÜãñáììá

áèñïéóôéêÞò óõ÷íüôçôáò ôçò óõíïëéêÞò äéÜñêåéáò ôïõ Ýñãïõ

(åéêüíåò 3 êáé 4).

Ôñßôïí, óôáôéóôéêÝò ðáñáìÝôñïõò ôïõ äåßãìáôïò ôùí ôé-

ìþí: ìÝãéóôç ôéìÞ, åëÜ÷éóôç ôéìÞ, ìÝóç ôéìÞ êáé ôõðéêÞ áðü-

êëéóç, åêöñáóìÝíåò óå åñãÜóéìåò çìÝñåò (åéêüíá 2). 

ÔÝôáñôïí, ôï äåßêôç êñéóéìüôçôáò êÜèå äñáóôçñéüôçôáò

(åéêüíá 2).

ÐÝìðôïí, ôçí êáôáíïìÞ ôçò ðéèáíüôçôáò, ç ïðïßá ðñï-

óáñìüæåôáé êáëýôåñá óôéò ôéìÝò ôïõ äåßãìáôïò âÜóåé ôïõ

åëÝã÷ïõ ÷2.

ÔÝëïò, ðáñÝ÷åôáé ç äõíáôüôçôá õðïëïãéóìïý åßôå âÜóåé

ôïõ äåßãìáôïò ôùí ôéìþí åßôå âÜóåé ôçò ðñïóáñìïóìÝíçò

êáôáíïìÞò, ôçò ðéèáíüôçôáò ïëïêëÞñùóçò ôïõ Ýñãïõ óå

óõãêåêñéìÝíï ÷ñïíéêü äéÜóôçìá êáèïñéæüìåíï áðü ôï ÷ñÞ-

óôç.

4.2. Ç ìÝèïäïò PERT óôï ProSim

Äåýôåñç åðéëïãÞ ôïõ ðñïãñÜììáôïò åßíáé ç åöáñìïãÞ

ôçò ìåèüäïõ PERT óôï Ýñãï (âë. 2.1.).

Ç ìÝèïäïò PERT áêïëïõèåß ôá åîÞò âÞìáôá:

1. Áðü ôï Excel áíïßãåé ôï Project, üðïõ åðéëÝãåôáé ôï Ýñ-

ãï óôï ïðïßï èá åöáñìïóôåß ç ìÝèïäïò.

2. Ôá äåäïìÝíá ôïõ Ýñãïõ áðïóôÝëëïíôáé óå Ýíá öýëëï

åñãáóßáò, üðïõ äçìéïõñãåßôáé Ýíáò ðßíáêáò óôïí ïðïßï èá

êáôá÷ùñéóôïýí ôá äåäïìÝíá ãéá êÜèå äñáóôçñéüôçôá.

3. Ãéá êÜèå äñáóôçñéüôçôá åéóÜãïíôáé ôñåéò åêôéìÞóåéò

ôçò äéÜñêåéÜò ôçò: ç áéóéüäïîç, ç áíáìåíüìåíç êáé ç áðáéóéü-

äïîç. ¼ðùò êáé óôçí ðñïóïìïßùóç, äåí ìðïñïýí íá åé-

óá÷èïýí åêôéìÞóåéò ôçò äéÜñêåéáò, áí ïé äñáóôçñéüôçôåò åß-

íáé ôýðïõ millestone Þ summary. 

4. ¢ðáî êáé ïëïêëçñùèåß ç åéóáãùãÞ ôùí äåäïìÝíùí, ãéá

êÜèå äñóôçñéüôçôá õðïëïãßæåôáé ç ìÝóç ôéìÞ ôçò ÷ñïíéêÞò

ôçò äéÜñêåéáò ìå ôç ó÷. (2.1). Ïé äéÜñêåéåò áõôÝò áðï-
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óôÝëëïíôáé óôï Project üðïõ õðïëïãßæïíôáé ïé êñßóéìåò äñá-

óôçñéüôçôåò.

Ôï ðñüãñáììá ðáñÜãåé ôá åîÞò áðïôåëÝóìáôá óôï ôÝëïò

ôçò åöáñìïãÞò ôçò ìåèüäïõ PERT:

Ðñþôïí, ôéò ðáñáìÝôñïõò ì êáé ó ôçò êáíïíéêÞò êáôáíï-

ìÞò ðïõ áêïëïõèåß ç óõíïëéêÞ äéÜñêåéá ôïõ Ýñãïõ, õðïëïãé-

óìÝíåò ìå ôéò ó÷. (2.3) êáé (2.4).

Äåýôåñïí, ðßíáêá ìå ôç ìÝãéóôç ÷ñïíéêÞ äéÜñêåéá ðïõ

Ýñãïõ êáèþò êáé ôçí áíôßóôïé÷ç çìåñïìçíßá ëÞîçò ôïõ Ýñ-

ãïõ ãéá ðéèáíüôçôá 5% Ýùò 95% ìå âÞìá 5%.

Ôñßôïí, ðßíáêá ìå ôéò êñßóéìåò äñáóôçñéüôçôåò.

5. ÐÁÑÁÄÅÉÃÌÁ

Óôï ó÷Þìá 1 áðåéêïíßæåôáé ôï äéêôõùôü äéÜãñáììá åíüò

Ýñãïõ ìå Ýîé äñáóôçñéüôçôåò. Ç Ýíáñîç êáé ôï ðÝñáò ôùí

åñãáóéþí áíôéóôïé÷ïýí óôïõò êüìâïõò 1 êáé 5. Óôï Ýñãï áõ-

ôü èá åöáñìïóôïýí äéáäï÷éêÜ ç ðñïóïìïßùóç êáé ç ìÝèïäïò

PERT.

5.1. Ðñïóïìïßùóç

ÕðïèÝôïõìå üôé ãéá ôéò äéÜñêåéåò ôùí äñáóôçñéïôÞôùí

éó÷ýïõí ôá åîÞò:

1. Ç äéÜñêåéá ôçò Á áêïëïõèåß ôçí êáíïíéêÞ êáôáíïìÞ ìå

ì = 6 êáé ó = 2.

2. Ç äéÜñêåéá ôçò Â áêïëïõèåß ôçí ïìïéüìïñöç êáôáíïìÞ

ìå åëÜ÷éóôç ôéìÞ a = 5 êáé ìÝãéóôç ôéìÞ b = 7.

3. Ç äéÜñêåéá ôçò Ã áêïëïõèåß ôç ÂÞôá êáôáíïìÞ ìå ôéìÝò

ôùí ðáñáìÝôñùí a = 4, m = 6 êáé b = 8. 

4. Ç äéÜñêåéá ôçò Ä åßíáé ßóç ìå 9 ìå ðéèáíüôçôá 60% êáé

ßóç ìå 8 ìå ðéèáíüôçôá 40% (äéáêñéôÞ êáôáíïìÞ).

5. Ç äéÜñêåéá ôçò Å áêïëïõèåß ôçí ôñéãùíéêÞ êáôáíïìÞ ìå

ôéìÝò ôùí ðáñáìÝôñùí a = 5, m = 6 êáé b = 7.

6. Ç äéÜñêåéá ôçò Æ åßíáé óôáèåñÞ êáé ßóç ìå 1. 

Óôçí åéêüíá 1 öáßíåôáé ç êáôá÷þñéóç ôùí êáôáíïìþí

ðéèáíüôçôáò üëùí ôùí äñáóôçñéïôÞôùí.

Óôçí åéêüíá 2 öáßíïíôáé ôá áðïôåëÝóìáôá ôçò ðñïóïìïß-

ùóçò ãéá 30 åðáíáëÞøåéò. Ç çìåñïìçíßá Ýíáñîçò ôïõ Ýñãïõ

åßíáé ç 25-8-2000. Óôçí åéêüíá 2, ãéá ðáñÜäåéãìá, äéáâÜæïõ-

ìå üôé ìå ðéèáíüôçôá 80% ç óõíïëéêÞ äéÜñêåéá ôïõ Ýñãïõ

Ó÷Þìá 1: Ôï äéêôõùôü äéÜãñáììá Ýñãïõ ôïõ ðáñáäåßãìáôïò.

Figure 1: The network diagram for example project.

Ðßíáêáò 1: ÄéÜñêåéåò äñáóôçñéïôÞôùí ãéá ôï Ýñãï ôïõ ðáñáäåßãìá-

ôïò (ìÝèïäïò PERT).

Table 1: Activities� durations for the example project (PERT me-

thod).

äåí èá îåðåñÜóåé ôéò 19,13 çìÝñåò. Ìå ðéèáíüôçôá 60% êñß-

óéìç äéáäñïìÞ åßíáé ç Â-Å-Ä êáé ìå ðéèáíüôçôá 40% ç Á-Ã-Ä.

Ç äñáóôçñéüôçôá Ä åßíáé ðÜíôïôå êñßóéìç, åíþ ç Æ äåí åßíáé

ðïôÝ.

Óôçí åéêüíá 3 öáßíåôáé ôï ñáâäïäéÜãñáììá ôùí óõ÷íï-

ôÞôùí âÜóåé ôùí áðïôåëåóìÜôùí ôçò ðñïóïìïßùóçò. Óôçí

åéêüíá 4 öáßíåôáé ôï ñáâäïäéÜãñáììá ôçò áèñïéóôéêÞò óõ-

÷íüôçôáò. Ôá äåäïìÝíá ôïõ äéáãñÜììáôïò áíôéóôïé÷ïýí óôá

äåäïìÝíá ôçò åéêüíáò 1 êáé ðñïêýðôïõí áðü ôá áðï-

ôåëÝóìáôá ôçò ðñïóïìïßùóçò (åéêüíá 2).

5.2. ÌÝèïäïò PERT

ÕðïèÝôïõìå üôé ãéá ôéò äéÜñêåéåò ôùí äñáóôçñéïôÞôùí

éó÷ýïõí ôá äåäïìÝíá ôïõ ðßíáêá 1. Ç êáôá÷þñéóç ôùí äå-

äïìÝíùí ãßíåôáé åðßóçò ìå ôï ðëáßóéï ëßóôáò ðïõ öáßíåôáé

óôçí åéêüíá 1, åðéëÝãïíôáò ãéá êÜèå äñáóôçñéüôçôá ôçí êá-

ôáíïìÞ ÂÞôá.

Åöáñìüæïíôáò ôç ìÝèïäï PERT, êñßóéìåò äñáóôçñéü-

ôçôåò ðñïóäéïñßæïíôáé ïé Â, Ä êáé Å êáé ëáìâÜíïíôáé ïé áêü-

ëïõèåò ôéìÝò ãéá ôç ìÝóç ôéìÞ êáé ôçí ôõðéêÞ áðüêëéóç ôçò

óõíïëéêÞò äéÜñêåéáò ôïõ Ýñãïõ (åéêüíá 5):

Óôçí åéêüíá 5 öáßíåôáé åðßóçò üôé ð.÷. ìå ðéèáíüôçôá

80% ôï Ýñãï èá ïëïêëçñùèåß óå 29,44 çìÝñåò.

ÔÝëïò, åöáñìüóôçêå ç ðñïóïìïßùóç óôï Ýñãï ôïõ ðáñá-

äåßãìáôïò áëëÜ ìå ôá äåäïìÝíá ôïõ ðßíáêá 1. Ôá áðïôåëÝ-

óìáôá ôçò ðñïóïìïßùóçò, ãéá 30 åðáíáëÞøåéò, öáßíïíôáé

óôçí åéêüíá 6. Áîßæåé íá óçìåéùèïýí ôá åîÞò: á) Ç ðéèáíü-

ôçôá ïé äñáóôçñéüôçôåò Á êáé Ã íá åßíáé êñßóéìåò åßíáé ó÷å-

ôéêÜ ìéêñÞ (23%) áëëÜ ü÷é ìçäáìéíÞ, üðùò ðñïêýðôåé áðü

ôç ìÝèïäï PERT. â) Ãéá 50 åðáíáëÞøåéò ç ìÝóç ôéìÞ õðïëï-

1,12  s

28,50  d

=
=



ãßóôçêå ßóç ìå 28,90 êáé ç ôõðéêÞ áðüêëéóç 1,11. Ãéá 100

åðáíáëÞøåéò õðïëïãßóôçêáí áíôéóôïß÷ùò ïé ôéìÝò 28,63 êáé

1,14.

7. ÓÕÌÐÅÑÁÓÌÁÔÁ

ÐïëëÜ êáé ðïëý êáëÞò ðïéüôçôáò ðñïãñÜììáôá äéá÷åßñé-

óçò Ýñãùí êõêëïöïñïýí óôï åìðüñéï. ÅëÜ÷éóôá, üìùò, áðü

áõôÜ ðåñéÝ÷ïõí õðïðñïãñÜììáôá ìå ôá ïðïßá ìðïñåß íá

ðñáãìáôïðïéçèåß óôï÷áóôéêÞ áíÜëõóç ìå ôç ìÝèïäï PERT

Þ/êáé ìå ðñïóïìïßùóç ôùí Ýñãùí óôïí õðïëïãéóôÞ. Áêüìç

ðéï ðåñéïñéóìÝíç åßíáé ç ðñïóöïñÜ ðñïãñáììÜôùí ãéá óôï-

÷áóôéêÞ áíÜëõóç Ýñãùí, ôá ïðïßá ðñïãñáììáôßæïíôáé óôï

Microsoft Project.

Óôçí ðáñïýóá åñãáóßá ðáñïõóéÜóôçêå Ýíá íÝï ðñüãñáì-

ìá, ôï ProSim, ìå ôï ïðïßï ìðïñåß íá ðñáãìáôïðïéçèåß óôï-

÷áóôéêÞ áíÜëõóç, ôüóï ìå ôç ìÝèïäï PERT üóï êáé ìå

Monte Carlo ðñïóïìïßùóç, óå Ýñãá ðïõ ðñïãñáììáôßæïíôáé

óôï Project. Ôï ðñüãñáììá ëåéôïõñãåß ùò ðñüóèåôï óôï

Excel êáé ÷ñçóéìïðïéåß áíôáëëáãÝò äåäïìÝíùí ìåôáîý ôùí

ðñïãñáììÜôùí Excel êáé Project. 

Ôï ProSim õðïëïãßæåé ôçí ðéèáíüôçôá íá ïëïêëçñùèåß ôï

Ýñãï óå óõãêåêñéìÝíç äéÜñêåéá, óôáôéóôéêÝò ðáñáìÝôñïõò

ó÷åôéêÝò ìå ôç ìÝãéóôç äéÜñêåéá ôïõ Ýñãïõ, ôï äåßêôç êñéóé-

ìüôçôáò êÜèå äñáóôçñéüôçôáò êáé åêôéìÜ ôçí êáôáíïìÞ ôçò

ðéèáíüôçôáò, ç ïðïßá ðñïóáñìüæåôáé êáëýôåñá óôéò ôéìÝò

ôïõ äåßãìáôïò. Ãéá êáëýôåñç åðïðôåßá ôùí áðïôåëåóìÜôùí,

äçìéïõñãåß Ýíá äéÜãñáììá óõ÷íüôçôáò êáé Ýíá äéÜãñáììá

áèñïéóôéêÞò óõ÷íüôçôáò ôçò óõíïëéêÞò äéÜñêåéáò ôïõ Ýñãïõ.

Ôï ðñüãñáììá åßíáé öéëéêü, ôá ðáñáãüìåíá áðïôåëÝóìá-

ôá ðëÞñç êáé ìðïñåß íá ÷ñçóéìïðïéçèåß ôüóï ãéá åêðáéäåõôé-

êïýò óêïðïýò üóï êáé óôç äéá÷åßñéóç ðñáãìáôéêþí Ýñãùí. 
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Åéêüíá 1: Êáôá÷þñéóç ôùí êáôáíïìþí ðéèáíüôçôáò óôéò äñáóôçñéüôçôåò ôïõ Ýñãïõ.

Picture 1: Insertion of the probability distributions of project activities

Åéêüíá 2: ÁðïôåëÝóìáôá ôçò ðñïóïìïßùóçò (ìÝãéóôç ÷ñïíéêÞ äéÜñêåéá êáé çìåñïìçíßá ôåñìáôéóìïý ôïõ Ýñãïõ ãéá ðñïêáèïñéóìÝíç ðéèáíü-

ôçôá, äåßêôåò êñéóéìüôçôáò ôùí äñáóôçñéïôÞôùí, óôáôéóôéêÝò ðáñÜìåôñïé).

Picture 2: Simulation results (maximum duration and finish date of the project for predetermined probability, criticality indices of project

activities, statistical parameters).
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Åéêüíá 3: Ñáâäüãñáììá óõ÷íüôçôáò ôçò ÷ñïíéêÞò äéÜñêåéáò ïëïêëÞñùóçò ôïõ Ýñãïõ.

Picture 3: Frequency bar chart of the project completion time.

Åéêüíá 4: Ñáâäüãñáììá áèñïéóôéêÞò óõ÷íüôçôáò ôçò ÷ñïíéêÞò äéÜñêåéáò ôïõ Ýñãïõ.

Picture 4: Cumulative frequency bar chart of the project completion time.
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Åéêüíá 5: ÁðïôåëÝóìáôá ãéá ôï Ýñãï ôïõ ðáñáäåßãìáôïò (ìÝèïäïò PERT).

Picture 5: Results for the example project (PERT method).

Åéêüíá 6: ÁðïôåëÝóìáôá ãéá ôï Ýñãï ôïõ ðáñáäåßãìáôïò (ðñïóïìïßùóç ìå ôá äåäïìÝíá ôïõ ðßíáêá 1).

Picture 6: Resultò for the example project (simulation using data of table 1).



Abstract

In this paper a software application program is presented which

solves PERT networks using, first, the Monte Carlo simulation and,

second, the PERT method. The application program works as a

Microsoft Excel add-in and simulates projects scheduled in Micro-

soft Project. The application program allows the use of five proba-

bility distributions to describe the durations of activities. It produces

divers results, among which the criticality index of activities, the

probability distribution of the total project duration, and a frequency

chart and a cumulative frequency chart of the project completion

time.

Many project management software programs are availa-

ble in the market. These programs use the Critical Path

Method, but too few include PERT (Program Evaluation and

Review Technique) method or/and the Monte Carlo simu-

lation of PERT networks [7].

In this paper a new software application program named

ProSim is presented, which permits the analysis of a project

scheduled in Microsoft Project using both the Monte Carlo

simulation and the PERT method [2]. ProSim, developed

entirely in Visual Basic for Applications, works as a

Microsoft Excel add-in, interchanges data between Excel and

Project. The program is user-friendly, its output complete

and it can be used both as a support for educational purposes

and as a management tool for real life projects.

In the simulation of a PERT network, the network is sol-

ved many times, setting as constant duration of each activity

a value randomly generated by using the predetermined proba-

bility distribution of activity duration. After the simulation,

the generated values sample can be analyzed using statistical

techniques.

Comparing to the PERT method, the Monte Carlo simu-

lation has at least two advantages: First, we can use any di-

stribution to describe the activities� duration. Second, we can

obtain information about the criticality indices of the activi-

ties. The criticality index of an activity is defined as the per-

cent of the cases in the simulation sample values in which the

activity is critical [8]. Therefore, the criticality index is the

probability of an activity being critical.

The simulation process follows these steps:

1. The program from Excel opens Project in which the

user selects the project to simulate.

2. The program sends project data in a spreadsheet on

which a table is created where the probability distribution for

each activity will be inserted (picture 1).

3. For each activity, its probability distribution is deter-

mined. The program provides the possibility to use the dis-

crete distribution and fourth continuous probability distribu-

tions (Beta, Normal, Uniform, Triangular) to describe the

activities time duration.

4. After the fixing of probability distributions, the simu-

lation process is activated. In the beginning are determined

the number of repetitions (�the sample size�), the criticality

indices calculation and the creation or not of charts.

In a simulation cycle, the program chooses at random the

activities� durations, which are sent to Project, the network is

solved and the results are returned to Excel. Therefore, the

simulation sample values are the project time durations

resulting from simulation, and its size is equal to a predeter-

mined number of simulation cycles.

At the end of the simulation process, ProSim provides the

following results:

1. A table containing the maximum durations of the project

as well as the corresponding finish dates of the project for

probabilities 5% to 95% with step 5% (picture 2).

2. A frequency chart and a cumulative frequency chart of the

total project duration (pictures 3 and 4).

3. Statistical parameters of the simulation sample values:

maximum value, minimum value, average value and stan-

dard deviation expressed in working days (picture 2). 

4. The criticality indices of the activities (picture 2).
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5. The best fitting probability distribution to simulation sam-

ple values based on the ÷2 test.

Finally, the program provides the possibility to calculate,

using the simulation sample values or the fitted probability

distribution, the probability of the project terminating after a

duration determined by the user.

ProSim�s second choice is the project analysis using the

PERT method.

At the end of PERT method application, ProSim provides

the following results:

1. The normal distribution parameters ì and ó that the project

total duration is expected to follow. 

2. A table containing the maximum durations of the project

as well as the corresponding finish dates of the project for

probabilities 5% to 95% with step 5%.

3. A table containing the critical activities.
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