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生產與作業管理
Chapter 5: Project Management”
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1. What is project management?

• Project : a series of related jobs usually directed toward 

some major output and requiring a significant period of 

time to perform.

• Project management: planning, directing, and controlling 

resources (people, equipment, material) to meet the 

technical, cost, and time constraints of the project.
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台南鐵路地下化預計2022年通車
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藺子
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執行專案的目的

• 最後完成的任務結果為客戶所接受(The outcome of task is 

acceptable)

• 任務「如期」履行(The task is completed as scheduled)

• 任務「在預算之內」履行(The task is performed within the 

planned budget)

• 專案發展流程對進行中的企業營運影響最小(The less impact on

the business operations)
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專案管理五大流程（補充）

起始階段（Initial）

規劃階段（Planning）

執行階段（Executing）

監控階段（Control）

結束階段（Closing）

1

2

3

4
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起始階段 規劃階段 執行階段 監控階段 結束階段

• 定義問題

• 針對問題發展出解決方案和專案章程

• 辨識出與專案相關的利害關係者（例如：顧客、供應商、

贊助者、職能經理等）

• 此階段有賴於專案經理的居中協調，使大家達到共識
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規劃階段 執行階段 監控階段 結束階段

• 縝密規劃，釐清專案「要做什麼」「誰負責做」「該如

何做」「什麼時候完成」「需要耗費哪些成本」「需要

供應哪些資源」，以及如何預防及減輕風險

• 一般而言，在此階段需投入最多心力，因為計畫越周詳，

活動切割越細緻，顧全的層面越多，後續執行與追蹤階

段會更加順暢與有效率
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執行階段 監控階段 結束階段

• 專案經理人運用溝通管理知識，了解及掌握專案利害關

係者的需求與期望

• 運用人資管理知識，建立並發展自己的專案團隊

• 運用採購和品質管理知識，輔助專案的推行
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監控階段 結束階段

• 專案執行過程中不斷監督及控制各個流程是否符合原先計畫

• 一旦發現有偏差，就必須立刻採取必要措施，將流程倒會正軌

• 若無法還原，也要做出修正或彌補，降低負面影響
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結束階段

• 專案經理運用採購管理知識，針對專案中所採購產品或服務

進行「合約結案」及稽核審查工作

• 整合管理知識，將團隊成員在專案各個階段結束及整個專案

結束之後，所學到的成功及失敗經驗，轉化為文件紀錄下來，

做為日後其他專案的參考及借鏡
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專案管理所需的十大知識領域（補充）

整合管理

範疇管理

時間管理

成本管理

品質管理
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1 0

人力資源管理

溝通管理

風險管理

採購

利益關係人管理



2. Structuring projects

a. Pure project

b. Functional project

c. Matrix project
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Pure project

• Small and self-contained team works full time on the project

• Project manager has full authority over the project

• Team members report to one boss

• Lines of communication are shortened. Quick decision

• Team pride, motivation, and commitment are high
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But…

• Duplication of resources

• Team members are often both physically and psychologically 

removed from headquarters

• The organization falls behind in its knowledge of new technology 

due to weakened functional divisions

• Team members may worry about life-after-project, or the project 

termination is delayed
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Functional project

• The project is executed within a functional division

President

Research and

Development
Engineering Manufacturing

Project

A

Project

B

Project

C

Project

D

Project

E

Project

F

Project

G

Project

H

Project

I

Example, Project “B” is in the functional area of 

Research and Development.
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• A team member can work on several projects

• Technical expertise is maintained within the functional area

• The functional area is a “home” after the project is completed

• Critical mass of specialized knowledge 



But…

• Aspects of the project that are not directly related to the functional 

area get short-changed (less changes)

• Motivation of team members is often weak

• Needs of the client are secondary and are responded to slowly 
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Matrix project

• To blend properties of functional and pure project 

structures

• The project manager decides what tasks and when they 

will be performed

• Different projects borrow/share resources from functional 

areas
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President

Research and

Development
Engineering Manufacturing Marketing

Manager

Project A

Manager

Project B

Manager

Project C
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• Enhanced communications between functional areas

• Pinpointed responsibility

• Duplication of resources is minimized

• Functional “home” for team members

• Policies of the parent organization are followed  
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But…

• Too many bosses

• Depends on project manager’s negotiating skills

• Potential for sub-optimization（局部最佳化）
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層級結構圖
(hierarchical 

structure)

（補充）

Project 

Manager

Planning

R&D

Design

Staff A Staff B

Programming Game Design

Staff E

Staff C Staff D

Planning

R&D

Design

Staff E
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RACI矩陣（補充）

• R (Responsible，負責者) ：實際執行工作的人

• A (Accountable，當責者) ：為成果負起完全責任 (only 1 person)

• C (Consulted，諮詢者) ：顧問或提供諮詢者

• I (Informed，被告知者) ：任務完成後，必須被知會的人

王明 陳宜 曾美 李保 吳花

企畫 AR C I I C

製作 A R R C C

行銷 I A R I C

客服 I A R I
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3. Work Breakdown Structure

A work breakdown structure defines the hierarchy of 

project tasks, subtasks, and work packages

Program

Project 1 Project 2

Task 1.1

Subtask 1.1.1

Work Package 1.1.1.1

Level

1

2

3

4

Task 1.2

Subtask 1.1.2

Work Package 1.1.1.2

計畫：統一管理一系列的專案

專案：暫時性、有明確的開始與結
束日期，創造出獨特的產品或服務

任務：工作的一般內容，需要某些單
位或個人可以指派並完成的工作範圍

次任務：任務之下
更細項的工作範圍

工作分項：工作範圍最底層的可交付成果。
可以輕易被指派給一個人或一群人的活動或
構成部分，對任務完成有清楚的責任區分。 27
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WBS範例：店面開發成立
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4. Project Control Charts

• Charts provide an easily 

understood visual 

presentation.

• Software can be used to 

create the charts.

• Gantt charts show, in a 

graphic manner, the amount 

of time involved and the 

sequence of activities. Often 

referred to as a bar chart.
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Project Report Samples
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• Gantt chart

• 由Henry Gannt於1900年代發展出來

• 被使用來描述專案工作在日程表上進行的長條圖

• 橫軸表示時間

• 縱軸代表所需進行的各項活動

• 可判斷各項活動的實際進度，以作為適當的時間規劃
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• 優點

• 繪圖容易，易以手工方式完成

• 易看、易瞭解

• 缺點

• 作業間順序不清楚

• 工程管理重點不易判斷

• 作業延遲對專案影響難掌握
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負荷圖（load chart）

• 經過調整的甘特圖

• 縱軸是組織成員或各種資源

• 可做適當的調度與調整
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以腳踏車廠商研發團隊為例

活動
月份

1 2 3 4 5 6

楊 重

艾克訓

許為任

林象昕

謝國綸
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5. Earned Value Management (EVM)

• A technique for measuring project progress in an 

objective manner

• Has the ability to combine measurements of scope, 

schedule, and cost in a project

• Provides a method for evaluating the relative success 

of a project at a point in time
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Earned Value Management – Essential Features

A project plan that 
identifies the 

activities to be 
accomplished

A valuation of each 
activity work

Predefined earning 
or costing rules to 

quantify the 
accomplishment of 

work
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Earned Value Management Charts

Budgeted costs (scheduled) and actual costs Costs of scheduled and performed work

Budgeted cost (work performed) and actual costs
Budgeted costs (scheduled and 

performed work) and actual costs
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Project Tracking without EVM

A simple comparison of just costs versus 

budget does not tell the whole story

Project appears to 

be over budget in 

weeks 1 – 4. 

Actual costs 

exceed budget.

After week 5, the 

project appears to 

be under budget.Without a 

means of 

quantifying how 

much work has 

been 

accomplished, 

costs are the 

only available 

information.
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Project Tracking with EVM

With pre-defined methods of quantifying the quantity of work 

accomplished, EVM provides much more information. 

Project is ahead of 

schedule in weeks 

1 – 5.

After week 6, the 

project has fallen 

behind schedule.EVM provides 

information 

about 

performance 

according to 

the schedule.
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Project Tracking with EVM

With pre-defined methods of quantifying the quantity of 

work accomplished, EVM provides much more information. 

Project is under 

budget in terms 

of actual work 

performed
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Project Tracking with EVM

A combined view gives an 

overview of project performance 

in terms of the original plan.
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Example 5.1

At time “X”, Activity D is 0% 

complete (budgeted cost was 

$40K). 15% of this activity 

should be complete by now.

At time “X”, Activity A is 100% 

complete (budgeted cost was $18K).

At time “X”, Activity B is 80% 

complete (budgeted cost was $10K).

At time “X”, Activity C is 70% 

complete (budgeted cost was 

$20K). 80% of this activity 

should be complete by now.
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Example 5.1 – Budgeted Cost of 

Work Scheduled (BCWS)

• Activity A – 100% of $18K = $18K

• Activity B – 100% of $10K = $10K

• Activity C – 80% of $20K = $16K

• Activity D – 15% of $40K = $6K

• BCWS = $18K + $10K + $16K + $6K = $50K
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Example 5.1 – Budgeted Cost of 

Work Performed (BCWP)

• Activity A – 100% of $18K = $18K

• Activity B – 80% of $10K = $8K

• Activity C – 70% of $20K = $14K

• Activity D – 0% of $40K = $0K

• BCWP = $18K + $8K + $14K + $0K = $40K
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Example 5.1 – Performance Measures

Schedule Variance: 𝑆𝑉 = 𝐵𝐶𝑊𝑃 − 𝐵𝐶𝑊𝑆 = $40𝐾 − $50𝐾 = −$10𝐾

Schedule Performance Index: 𝑆𝑃𝐼 =
𝐵𝐶𝑊𝑃

𝐵𝐶𝑊𝑆
=
$40𝐾

$50𝐾
= 0.8

Cost Variance: 𝐶𝑉 = 𝐵𝐶𝑊𝑃 − 𝐴𝐶 = $40𝐾 − $45𝐾 = −$5𝐾

Cost Performance Index: 𝐶𝑃𝐼 =
𝐵𝐶𝑊𝑃

𝐴𝐶
=
$40𝐾

$45𝐾
= 0.89

For performance indices:

CPI < 1 means costs are higher than planned

CPI = 1 means costs are exactly as planned

CPI > 1 means costs are lower than planned

Actual cost of 

$45K obtained 

from accounting 

records
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６. Network-planning models

• PERT

• CPM
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計畫評核術（program evaluation 

and review technique, PERT）

• 1958年由美國海軍北極星潛水艇的飛彈計畫研究小組所研發

• 針對較大型且較難控制的專案所設計

• PERT呈現網路狀

• 事件（event）：完成某項活動

• 要徑（critical path）：在PERT網路裡需時最長的路徑

• 寬鬆時間（slack time）：在不會對整體任務造成延遲的情形
下，單一活動可以延誤的時間
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Critical path method (CPM)

• A project is made up of a sequence of activities that form 

a network representing a project 

• The path taking longest time through this network of 

activities is called the “critical path” 

• If any one of the activities in the critical path is delayed, 

then the entire project is delayed.
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Types of Critical Path Methods

a) CPM with a Single Time Estimate

b) CPM with Three Activity Time Estimates

c) Time-Cost Models
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A. CPM with a Single Time Estimate

• Used when activity times are known with certainty

• Identify each activity to be done in the project and estimate how 

long it will take to complete each activity.

• For example,  A(1), B(2), C(1), D(1)

• Determine the required sequence of activities and construct a 

network reflecting the  precedence relationships.
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Activity Designation
Immediate 

Predecessors
Time (week)

Select company A None 1

Obtain annual report 

and perform ratio 

analysis
B A 2

Collect stock price 

data and perform 

technical analysis
C A 1

Review data and 

make a decision
D B  & C 1
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3. Determine the critical path (from the beginning to the end of 

the project)

• A – B – D

• A – C – D

4. Determine the early start/finish and late start/finish schedule

54



Slack time in C is 1
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Example 5.2
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Exhibit 4.5
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B. CPM with Three 

Activity Time Estimates

• Used when activity times are uncertain 

• Used to obtain the same information as the Single Time 

Estimate model and probability information

• Refer to pp. 145-146 for more steps.
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Exhibit 5.8
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What is the probability of finishing 

this project in less than 35 days?

p(t < D)

TE = 38

Z =  
D -  TE

cp

2

t
D=35

62



There is a 19.22% probability that this project 

will be completed in less than 35 weeks.

p(Z < -.87)  = .1922, or 19.22 % 

.87- =
11.89

38-35
=

T - D
 = Z

2

cp

E



TE = 38

p(t < D)

t
D=35
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C. Time-cost models

• Used when cost trade-off information is a major 

consideration in planning

• Used to determine the least cost in reducing total 

project time 
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• Prepare a CPM-type network diagram

• NC, NT, CT, CC

• Determine the cost per unit of time

• Compute the critical path

• Shorten the critical path at the least cost

• Plot project direct, indirect, and total cost curves and find the 

minimum-cost schedule
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Exhibit 5.11
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Exhibit 4.9

68



69



Solution & HW


