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Part A 

Q1 Based on Table Ql, answer all the questions below: 

(a) Estimate the total project duration and identify critical path using arrow diagram 
method 

(15 marks) 

(b) Calculate the total float in one table for each activity in the project. 
(2 marks) 

(c) Draw a bar chart based on your calculation in (a) and (b). 
(8 marks) 

Q2 Crashing a project means the process of accelerating an activity or multiple activities to 
shorten the overall duration of a project. 

(a) Based on Table Q2a, determine the normal overall project duration and the critical 
path. 

(7 marks) 

(b) Based on the information in Table Q2b, crash the project activities appropriately to get 
the possible shortest project duration for activities shortened below: 

(i). Activities shortened: D (2 days), H (1 day) 
(2 marks) 

(ii). Activities shortened: G (2 days), B (1 day), F (4 days), C (3 days) 
(2 marks) 

(iii). Activity shortened: J (1 day) 
(2 marks) 

(c) Produce a table showing the crashing step in Q2(b) and its impact on the duration and 
direct cost of the project. 

(6 marks) 

(d) Based on the information produced in Q2(c) and estimated indirect cost of RM 2,700 
per day draw a crash curve to illustrate the cost-time relationship. Determine the most 
economic overall project duration. 

(6 marks) 
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Part B 

Q3 (a) Explain briefly the importance of WBS in construction project. 
(5 marks) 

(b) Explain the three (3) estimates of duration used in PERT. 
(4 marks) 

(c) Draw out ADM diagram and identify critical path with information given founded on 
Table Q3a. 

(8 marks) 

(d) Draw the precedence diagram (PDM) and identify critical path anchored in Table Q3b 
(8 marks) 

Q4 Resource leveling is an attempt to assign resources to project activities in a manner that will 
improve productivity and efficiency. 

(a) Based on network diagram in Figure Q4 and weekly labour requirement in Table Q4, 
draw a time-based networks using early start times (ES-TF) and a histogram of labour 
loading. 

(8 marks) 

(b) You are required to level your labour up to maximum 70 labours per day. Update your 
time-based networks and labour loading histogram produced in Q4(a), to depicts the 
labour loading after resource leveling is exercised. 

(7 marks) 

(c) Explain briefly on the resource smoothing and resource leveling in labour resource 
management. 

(5 marks) 

(d) Give two (2) examples of situation where resource leveling is appropriate to be 
employed. 

(5 marks) 
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Program Evaluation and Review Technique (PERT) provides valuable information for 
assessing the risks of a schedule slippage of a project. Figure Q5 shows the PERT network 
which uses three estimates for each activity's duration. 

(a) Calculate the optimistic and pessimistic durations of the project for activity 1-2, 2-4, 4-
8 and 8-10. 

(6 marks) 

(b) Calculate the expected time (te) for each activity. 
(6 marks) 

(c) Calculate the expected project duration (TE) of the project. 
(4 marks) 

(d) With aid of Table Q5, calculate the probabilities of completing the project in 38.0 days 
or less. 

(8 marks) 

(a) As a developer for housing development, you were awarded a project to develop a 
housing complex for Taman Bahagia, Parit Raja, Batu Pahat, Johor. This project 
consists of three areas which are area A for west side, area B for east side and area C 
for south side. Pertaining to the project, client requires you to recommend and explain 
on the following: 

(i) WBS for your project based on Project, Area, Activity and Sub-activity. 
(6 marks) 

(ii) OBS (with at least 5 levels) for your project. 
(5 marks) 

(b) A sub-contractor agreed to build 30 pile caps in 90 days at RM 750 per unit. Twenty 
days (20) later, the contractor has finished 12 pile caps with an actual total cost which 
is direct cost at RM 5,200 and indirect cost at RM 1,300. 

(i) Determine the daily planned budget for the contractor. 
(5 marks) 

(ii) Using the "Earned Value' approach, determine the status of this project. 
(9 marks) 
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BAHAGIAN A 

S1 Berdasarkan Jadual Ql, jawab soalan-soalan berikut: 

(a) Anggarkan jumlah tempoh projek menggunakan Kaedah Gambarajah Anak Panah. 
(15 markah) 

(b) Hitungkan jumlah apungan bagi setiap aktiviti di dalam projek tesebut 
(2 markah) 

(c) Lukiskan satu carta bar berdasarkan hitungan anda di Sl(a) dan (b). 
(8 marks) 

S2 Pemendekan sesuatu projek bermaksud proses mempercepatkan aktiviti atau beberapa aktviti 
untuk memendekkan keseluruhan tempoh sesuatu projek. 

(a) Berdasarkan Jadual Q2a tentukan tempoh penyiapan normal dan laluan kritikal bagi 
projek tersebut. 

(7 markah) 

(b) Berdasarkan maklumat di dalam Jadual Q2b, lakukan pemendekan aktiviti-aktiviti 
projek sewajarnya untuk mendapatkan tempoh terpendek projek bagi pemendekan 
aktiviti-aktiviti berikut. 

(i) Pemendekan aktiviti-aktiviti: D (2 hari), H (1 hari) 
(2 markah) 

(ii) Pemendekan aktiviti-aktiviti: G (2 days), B (1 day), F (4 days), C (3 days) 
(2 markah) 

(iii) Pemendekan aktiviti: J (1 hari) 
(2 markah) 

(c) Sediakan satu jadual yang menunjukan langkah-langkah pemendekan di S2(b) dan 
kesannya kepada tempoh penyiapan dan kos langsung projek tersebut. 

(6 markah) 

(d) Berdasarkan maklumat yang dihasilkan di S5(c) dan anggaran kos tidak langsung RM 
2,700 sehari, lukiskan graf-graf yang menggambarkan perhubungan kos-masa bagi 
projek tersebut. Tentukan tempoh penyiapan yang paling ekonomi bagi proek tersebut. 

(6 markah) 
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BAH AC IAN B 

S3 (a) Bincang dengan ringkas pentingnya WBS di dalam projek pembinaan 
(5 markah) 

(b) Terangkan tiga (3) masa anggaran yang digunakan di dalam PERT. 
(4 markah) 

(c) Lukiskan carta ADM dan tentukan laluan kritikal berdasarkan Jadual Q3a 
(8 markah) 

(d) Lukiskan carta PDM dan tentukan laluan kritikal berdasarkan Jadual Q3b 
(8 markah) 

S4 Pengarasan sumber adalah suatu usaha pengagihan sumber kepada aktiviti-aktiviti projek 
untuk meningkatkan produktiviti dan efisien. 

(a) Berdasarkan gambarajah rangkaian di Rajah Q4 dan keperluan mingguan buruh di 
dalam Jadual Q4, lukiskan rangkaian berasaskan masa (time-based networks) 
menggunakan masa mulaan terawal (ES-TF) dan satu histogram jumlah buruh. 

(8 markah) 

(b) Anda dikehendaki mengaras jumlah pekerja kepada maksimum 70 buruh sehari. 
Kemaskini rangkaian berasaskan masa (time-based networks) dan histogram jumlah 
buruh yang telah dihasilkan di Q4 (a) untuk menggambarkan agihan buruh selepas 
pengarasan sumber dilakukan. 

(7 markah) 

(c) Bincang dengan ringkas sumber (resource smoothing) dan pengarasan sumber di dalam 
pengurusan sumber tenaga kerja 

(7 markah) 

(d) Berikan dua (2) contoh situasi di mana pengarasan sumber sesuai digunakan. 
(5 markah) 

S5 Program Evaluation and Review Technique (PERT) menyediakan maklumat yang berharga 
untuk menilai risiko gelinciran jadual perancangan bagi sesuatu projek. Rajah Q5 
menunjukkan rangkaian PERT yang menggunakan tiga masa anggaran bagi setiap aktiviti. 

(a) Hitungkan tempoh penyiapan optimistic dan pessimistic bagi aktiviti projek 1-2, 2-4, 
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4-8 and 8-10. 
(6 marks) 

(b) Hitungkan masa jangkaan (expected time, te) bagi setiap aktiviti. 
(6 markah) 

(c) Hitungkan tempoh penyiapan jangkaan (expected project duration, Te) bagi projek 
tersebut. 

(4 markah) 

(d) Dengan bantuan Jadual Q5, hitungkan kebarangkalian untuk menyiapkan projek 
tersebut dalam masa 38.0 hari atau kurang. 

(8 markah) 

S6 (a) Sebagai seorang pemaju perumahan, anda telah diberikan satu projek untuk 
membangunkan sebuah kompleks perumahan bagi Taman Damai, Parit Raja, Batu 
Pahat, Johor. Projek ini meliputi tiga buah kawasan iaitu kawasan A di bahagian barat, 
kawasan B di bahagian timur dan kawasan C di bahagian selatan. Berhubung projek 
tersebut, klien meminta anda mencadang dan menerangkan perkara-perkara berikut: 

(i). WBS bagi projek anda berdasarkan Projek, Kawasan, Aktiviti dan Sub-aktiviti. 
(6 markah) 

(ii). OBS (minimum 5 peringkat) bagi projek anda. 
(5 markah) 

(b) Seorang kontraktor telah bersetuju membina 30 tetopi cerucuk dalam masa 90 hari 
pada harga RM 750 per unit. Dua puluh (20) hari kemudian, kontraktor itu telah 
berjaya menyiapkan 12 unit pada jumlah kos sebenar di mana RM 5,200 adalah kos 
langsung dan RM 1,300 adalah kos tidak langsung. 

(i) Tentukan bajet terancang harian bagi kontraktor tersebut. 
(5 markah) 

(ii) Menggunakan pendekatan "Earned Value', tentukan status projek ini. 
(9 markah) 
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FINAL EXAMINATION 

SEMESTER/SESSION : SEMII/2010/2011 COURSE : 4BFP 
SUBJECT: CONSTRUCTION PLANNING AND SUBJECT CODE : BFP 4013 

SCHEDULING 

Table Ql : Project activities 

ACTIVITY SUCCESSOR DURATION 
(WEEKS) 

K L, M,N 2 
N O 8 
O W 2 
W u 2 
u - 4 
M E, P 4 
E O 3 
P R 3 
R U 3 
L Q 4 
Q S, R 3 
S T, U 4 

Table Q2a: Crashing Project activities 

Activity Successor Duration 
A B, C 1 
B D 3 
C G, F 6 
D E,F 5 
E J 2 
F J 6 
G H 3 
H J 4 
J - 3 
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Table Q2b 

Activity Time Time Cost Time Cost Slope 
# Normal Crash Normal Difference Difference $/Day 
A 1 1 $1,000 0 0 
B 3 2 $2,000 1 $100 $100 
C 6 1 $1,000 5 $450 $90 
D 5 3 $1,000 2 $60 $30 
E 2 1 $1,000 1 $40 $40 
F 6 2 $1,000 4 $320 $80 
G 3 1 $1,000 2 $150 $75 
H 4 3 $1,000 1 $60 $60 
J 3 2 $1,000 1 $150 $150 

$10,000 

Table Q3a 

Activity Preceded by Duration 
A - 3 
B A 7 
C A 6 
D B 8 
E B 5 
F B 1 
G D 3 
H D,E 7 
I C,F 5 
J G,H 9 
K H,I 4 
L J,K 5 
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Table Q3b 

Activity Description Duration Predecessors*/Lag 

A 2 -

B 3 A 

C 3 B/l 

D 2 CSS/1 

E 3 CFF/2 

F 1 GFS/2 

G 5 C, D 

H 3 G 

I 2 H,F 

Figure Q4 
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Table Q4 

Activity labour Week 
A 30 8 
B 10 4 
C 30 4 
D 40 4 
E 30 4 
F 10 4 
G 30 4 
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Table Q5 

f(z,0,1) = —~= e 2 for Positive Values When Z = 1.230, p = 0.8906514 or 89.1% 
V 2 - 7 T 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0 . 0 9 

0 . 0 0 0 . 5 0 0 0 0 0 0 0 . 5 0 3 9 8 9 4 0 . 5 0 7 9 7 8 4 0 . 5 1 1 9 6 6 5 0 . 5 1 5 9 5 3 5 0 . 5 1 9 9 3 8 9 0 . 5 2 3 9 2 2 3 0 . 5 2 7 9 0 3 2 0 . 5 3 1 8 8 1 4 0 . 5 3 5 5 5 c : 

0 . 1 0 0 . 5 3 9 8 2 7 9 0 . 5 4 3 7 9 5 4 0 . 5 4 7 7 5 8 5 0 . 5 5 1 7 1 6 8 0 . 5 5 5 6 7 0 0 0 . 5 5 9 6 1 7 7 0 . 5 6 3 5 5 9 5 0 . 5 6 7 4 9 4 9 0 . 5 7 1 4 2 3 7 0 . 5 7 5 3 4 5 * 

0 . 2 0 0 . 5 7 9 2 5 9 7 0 . 5 8 3 1 6 6 1 0 . 5 8 7 0 6 4 4 0 . 5 9 0 9 5 4 1 0 . 5 9 4 8 3 4 8 0 . 5 9 8 7 0 6 3 0 . 6 0 2 5 6 8 1 0 . 6 0 6 4 1 9 8 0 . 6 1 0 2 6 1 2 0 . 6 1 4 0 9 * : 

0 . 3 0 0 . 6 1 7 9 1 1 4 0 . 6 2 1 7 1 9 5 0 . 6 2 5 5 1 5 8 0 . 6 2 9 3 0 0 0 0 . 6 3 3 0 7 1 7 0 . 6 3 6 8 3 0 6 0 . 6 4 0 5 7 6 4 0 . 6 4 4 3 0 8 7 0 . 6 4 8 0 2 7 2 0 . 6 5 1 7 3 ' -

0 . 4 0 0 . 6 5 5 4 2 1 7 0 . 6 5 9 0 9 7 0 0 . 6 6 2 7 5 7 2 0 . 6 6 6 4 0 2 1 0 . 6 7 0 0 3 1 4 0 . 6 7 3 6 4 4 8 0 . 6 7 7 2 4 1 9 0 . 6 8 0 8 2 2 5 0 . 6 8 4 3 8 6 3 0 . 6 8 7 9 3 3 " 

0 . 5 0 0 . 6 9 1 4 6 2 5 0 . 6 9 4 9 7 4 3 0 . 6 9 8 4 6 8 2 0 . 7 0 1 9 4 4 1 0 . 7 0 5 4 0 1 5 0 . 7 0 8 8 4 0 3 0 . 7 1 2 2 6 0 3 0 . 7 1 5 6 6 1 2 0 . 7 1 9 0 4 2 7 0 . 7 2 2 4 0 ^ " 

0 . 6 0 0 . 7 2 5 7 4 6 9 0 . 7 2 9 0 6 9 2 0 . 7 3 2 3 7 1 2 0 . 7 3 5 6 5 2 8 0 . 7 3 8 9 1 3 8 0 . 7 4 2 1 5 4 0 0 . 7 4 5 3 7 3 2 0 . 7 4 8 5 7 1 2 0 . 7 5 1 7 4 7 8 0 . 7 5 4 9 C 3 : 

0 . 7 0 0 . 7 5 8 0 3 6 4 0 . 7 6 1 1 4 8 0 0 . 7 6 4 2 3 7 6 0 . 7 6 7 3 0 5 0 0 . 7 7 0 3 5 0 1 0 . 7 7 3 3 7 2 7 0 . 7 7 6 3 7 2 8 0 . 7 7 9 3 5 0 1 0 . 7 8 2 3 0 4 6 0 . 7 8 5 2 3 6 1 

0 . 8 0 0 . 7 8 8 1 4 4 7 0 . 7 9 1 0 3 0 0 0 . 7 9 3 8 9 2 0 0 . 7 9 6 7 3 0 7 0 . 7 9 9 5 4 5 9 0 . 8 0 2 3 3 7 5 0 . 8 0 5 1 0 5 5 0 . 8 0 7 8 4 9 8 0 . 8 1 0 5 7 0 4 0 . 8 1 3 2 6 7 -

0 . 9 0 0 . 8 1 5 9 3 9 9 0 . 8 1 8 5 8 8 8 0 . 8 2 1 2 1 3 6 0 . 8 2 3 8 1 4 5 0 . 8 2 6 3 9 1 2 0 . 8 2 8 9 4 3 9 0 . 8 3 1 4 7 2 4 0 . 8 3 3 9 7 6 8 0 . 8 3 6 4 5 6 9 0 . 8 3 8 9 1 2 9 

1 . 0 0 0 . 8 4 1 3 4 4 7 0 . 8 4 3 7 5 2 3 0 . 8 4 6 1 3 5 8 0 . 8 4 8 4 9 5 0 0 . 8 5 0 8 3 0 0 0 . 8 5 3 1 4 0 9 0 . 8 5 5 4 2 7 7 0 . 8 5 7 6 9 0 3 0 . 8 5 9 9 2 8 9 0 . 8 6 2 1 4 3 ^ 

1 . 1 0 0 . 8 6 4 3 3 3 9 0 . 8 6 6 5 0 0 4 0 . 8 6 8 6 4 3 1 0 . 8 7 0 7 6 1 8 0 . 8 7 2 8 5 6 8 0 . 8 7 4 9 2 8 0 0 . 8 7 6 9 7 5 5 0 . 8 7 8 9 9 9 5 0 . 8 8 0 9 9 9 8 0 . 8 8 2 9 7 6 7 

1 . 2 0 0 . 8 8 4 9 3 0 3 0 . 8 8 6 8 6 0 5 0 . 8 8 8 7 6 7 5 0 . 8 9 0 6 5 1 4 0 . 8 9 2 5 1 2 2 0 . 8 9 4 3 5 0 2 0 . 8 9 6 1 6 5 3 0 . 8 9 7 9 5 7 6 0 . 8 9 9 7 2 7 4 0 . 9 0 1 4 7 4 c 

1 . 3 0 0 . 9 0 3 1 9 9 5 0 . 9 0 4 9 0 2 0 0 . 9 0 6 5 8 2 4 0 . 9 0 8 2 4 0 8 0 . 9 0 9 8 7 7 3 0 . 9 1 1 4 9 1 9 0 . 9 1 3 0 8 5 0 0 . 9 1 4 6 5 6 5 0 . 9 1 6 2 0 6 6 0 . 9 1 7 7 3 5 5 

1 . 4 0 0 . 9 1 9 2 4 3 3 0 . 9 2 0 7 3 0 1 0 . 9 2 2 1 9 6 1 0 . 9 2 3 6 4 1 4 0 . 9 2 5 0 6 6 3 0 . 9 2 6 4 7 0 7 0 . 9 2 7 8 5 4 9 0 . 9 2 9 2 1 9 1 0 . 9 3 0 5 6 3 3 0 . 9 3 1 8 8 7 9 

1 . 5 0 0 . 9 3 3 1 9 2 8 0 . 9 3 4 4 7 8 3 0 . 9 3 5 7 4 4 5 0 . 9 3 6 9 9 1 6 0 . 9 3 8 2 1 9 8 0 . 9 3 9 4 2 9 2 0 . 9 4 0 6 2 0 0 0 . 9 4 1 7 9 2 4 0 . 9 4 2 9 4 6 6 0 . 9 4 4 0 8 2 6 

1 . 6 0 0 . 9 4 5 2 0 0 7 0 . 9 4 6 3 0 1 1 0 . 9 4 7 3 8 3 9 0 . 9 4 8 4 4 9 3 0 . 9 4 9 4 9 7 4 0 . 9 5 0 5 2 8 5 0 . 9 5 1 5 4 2 8 0 . 9 5 2 5 4 0 3 0 . 9 5 3 5 2 1 4 0 . 9 5 4 4 8 6 1 

1 . 7 0 0 . 9 5 5 4 3 4 6 0 . 9 5 6 3 6 7 1 0 . 9 5 7 2 8 3 8 0 . 9 5 8 1 8 4 9 0 . 9 5 9 0 7 0 5 0 . 9 5 9 9 4 0 9 0 . 9 6 0 7 9 6 1 0 . 9 6 1 6 3 6 5 0 . 9 6 2 4 6 2 1 0 . 9 6 3 2 7 3 1 

1 . 8 0 0 . 9 6 4 0 6 9 7 0 . 9 6 4 8 5 2 2 0 . 9 6 5 6 2 0 6 0 . 9 6 6 3 7 5 1 0 . 9 6 7 1 1 5 9 0 . 9 6 7 8 4 3 3 0 . 9 6 8 5 5 7 3 0 . 9 6 9 2 5 8 2 0 . 9 6 9 9 4 6 0 0 . 9 7 0 6 2 1 1 

1 . 9 0 0 . 9 7 1 2 8 3 5 0 . 9 7 1 9 3 3 5 0 . 9 7 2 5 7 1 1 0 . 9 7 3 1 9 6 7 0 . 9 7 3 8 1 0 2 0 . 9 7 4 4 1 2 0 0 . 9 7 5 0 0 2 2 0 . 9 7 5 5 8 0 9 0 . 9 7 6 1 4 8 3 0 . 9 7 6 7 0 4 6 

2 . 0 0 0 . 9 7 7 2 4 9 9 0 . 9 7 7 7 8 4 5 0 . 9 7 8 3 0 8 4 0 . 9 7 8 8 2 1 8 0 . 9 7 9 3 2 4 9 0 . 9 7 9 8 1 7 9 0 . 9 8 0 3 0 0 8 0 . 9 8 0 7 7 3 9 0 . 9 8 1 2 3 7 3 0 . 9 8 1 6 9 1 2 

2 . 1 0 0 . 9 8 2 1 3 5 6 0 . 9 8 2 5 7 0 9 0 . 9 8 2 9 9 7 0 0 . 9 8 3 4 1 4 3 0 . 9 8 3 8 2 2 7 0 . 9 8 4 2 2 2 4 0 . 9 8 4 6 1 3 7 0 . 9 8 4 9 9 6 6 0 . 9 8 5 3 7 1 3 0 . 9 8 5 7 3 7 9 

2 . 2 0 0 . 9 8 6 0 9 6 6 0 . 9 8 6 4 4 7 5 0 . 9 8 6 7 9 0 7 0 . 9 8 7 1 2 6 3 0 . 9 8 7 4 5 4 6 0 . 9 8 7 7 7 5 6 0 . 9 8 8 0 8 9 4 0 . 9 8 8 3 9 6 2 0 . 9 8 8 6 9 6 2 0 . 9 8 8 9 8 9 4 

2 . 3 0 0 . 9 8 9 2 7 5 9 0 . 9 8 9 5 5 5 9 0 . 9 8 9 8 2 9 6 0 . 9 9 0 0 9 6 9 0 . 9 9 0 3 5 8 2 0 . 9 9 0 6 1 3 3 0 . 9 9 0 8 6 2 5 0 . 9 9 1 1 0 6 0 0 . 9 9 1 3 4 3 7 0 . 9 9 1 5 7 5 8 

2 . 4 0 0 . 9 9 1 8 0 2 5 0 . 9 9 2 0 2 3 7 0 . 9 9 2 2 3 9 7 0 . 9 9 2 4 5 0 6 0 . 9 9 2 6 5 6 4 0 . 9 9 2 8 5 7 2 0 . 9 9 3 0 5 3 1 0 . 9 9 3 2 4 4 3 0 . 9 9 3 4 3 0 9 0 . 9 9 3 6 1 2 8 

2 . 5 0 0 . 9 9 3 7 9 0 3 0 . 9 9 3 9 6 3 4 0 . 9 9 4 1 3 2 2 0 . 9 9 4 2 9 6 9 0 . 9 9 4 4 5 7 4 0 . 9 9 4 6 1 3 8 0 . 9 9 4 7 6 6 4 0 . 9 9 4 9 1 5 0 0 . 9 9 5 0 6 0 0 0 . 9 9 5 2 0 1 2 

2 . 6 0 0 . 9 9 5 3 3 8 8 0 . 9 9 5 4 7 2 9 0 . 9 9 5 6 0 3 5 0 . 9 9 5 7 3 0 7 0 . 9 9 5 8 5 4 7 0 . 9 9 5 9 7 5 4 0 . 9 9 6 0 9 2 9 0 . 9 9 6 2 0 7 4 0 . 9 9 6 3 1 8 8 0 . 9 9 6 4 2 7 4 

2 . 7 0 0 . 9 9 6 5 3 3 0 0 . 9 9 6 6 3 5 8 0 . 9 9 6 7 3 5 9 0 . 9 9 6 8 3 3 2 0 . 9 9 6 9 2 8 0 0 . 9 9 7 0 2 0 2 0 . 9 9 7 1 0 9 9 0 . 9 9 7 1 9 7 1 0 . 9 9 7 2 8 2 0 0 . 9 9 7 3 6 4 5 

2 . 8 0 0 . 9 9 7 4 4 4 8 0 . 9 9 7 5 2 2 9 0 . 9 9 7 5 9 8 8 0 . 9 9 7 6 7 2 5 0 . 9 9 7 7 4 4 3 0 . 9 9 7 8 1 4 0 0 . 9 9 7 8 8 1 7 0 . 9 9 7 9 4 7 6 0 . 9 9 8 0 1 1 6 0 . 9 9 8 0 7 3 7 

2 . 9 0 0 . 9 9 8 1 3 4 1 0 . 9 9 8 1 9 2 8 0 . 9 9 8 2 4 9 8 0 . 9 9 8 3 0 5 1 0 . 9 9 8 3 5 8 9 0 . 9 9 8 4 1 1 1 0 . 9 9 8 4 6 1 7 0 . 9 9 8 5 1 0 9 0 . 9 9 8 5 5 8 7 0 . 9 9 8 6 0 5 0 

3 . 0 0 0 . 9 9 8 6 5 0 0 0 . 9 9 8 6 9 3 7 0 . 9 9 8 7 3 6 1 0 . 9 9 8 7 7 7 2 0 . 9 9 8 8 1 7 0 0 . 9 9 8 8 5 5 7 0 . 9 9 8 8 9 3 2 0 . 9 9 8 9 2 9 6 0 . 9 9 8 9 6 4 9 0 . 9 9 8 9 9 9 1 
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Table Q5: Continued 

f(z,0,1) - , e 2 for Negative Values When Z = 1.230, p = 0.1093486 or 10.9% V2tr 
z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0 . 0 0 0 . 5 0 0 0 0 0 0 0 . 4 9 6 0 1 0 6 0 . 4 9 2 0 2 1 6 0 . 4 8 8 0 3 3 5 0 . 4 8 4 0 4 6 5 0 . 4 8 0 0 6 1 1 0 . 4 7 6 0 7 7 7 0 . 4 7 2 0 9 6 8 0 . 4 6 8 1 1 8 6 0 . 4 6 4 1 4 3 5 

- 0 . 1 0 0 . 4 6 0 1 7 2 1 0 . 4 5 6 2 0 4 6 0 . 4 5 2 2 4 1 5 0 . 4 4 8 2 8 3 2 0 . 4 4 4 3 3 0 0 0 . 4 4 0 3 8 2 3 0 . 4 3 6 4 4 0 5 0 . 4 3 2 5 0 5 1 0 . 4 2 8 5 7 6 3 0 . 4 2 4 6 5 4 6 

- 0 . 2 0 0 . 4 2 0 7 4 0 3 0 . 4 1 6 8 3 3 9 0 . 4 1 2 9 3 5 6 0 . 4 0 9 0 4 5 9 0 . 4 0 5 1 6 5 2 0 . 4 0 1 2 9 3 7 0 . 3 9 7 4 3 1 9 0 . 3 9 3 5 8 0 2 0 . 3 8 9 7 3 8 8 0 . 3 8 5 9 0 8 2 

- 0 . 3 0 0 . 3 8 2 0 8 8 6 0 . 3 7 8 2 8 0 5 0 . 3 7 4 4 8 4 2 0 . 3 7 0 7 0 0 0 0 . 3 6 6 9 2 8 3 0 . 3 6 3 1 6 9 4 0 . 3 5 9 4 2 3 6 0 . 3 5 5 6 9 1 3 0 . 3 5 1 9 7 2 8 0 . 3 4 8 2 6 8 3 

- 0 . 4 0 0 . 3 4 4 5 7 8 3 0 . 3 4 0 9 0 3 0 0 . 3 3 7 2 4 2 8 0 . 3 3 3 5 9 7 9 0 . 3 2 9 9 6 8 6 0 . 3 2 6 3 5 5 2 0 , 3 2 2 7 5 8 1 0 . 3 1 9 1 7 7 5 0 . 3 1 5 6 1 3 7 0 . 3 1 2 0 6 6 9 

- 0 . 5 0 0 . 3 0 8 5 3 7 5 0 . 3 0 5 0 2 5 7 0 . 3 0 1 5 3 1 8 0 . 2 9 8 0 5 5 9 0 . 2 9 4 5 9 8 5 0 . 2 9 1 1 5 9 7 0 . 2 8 7 7 3 9 7 0 . 2 8 4 3 3 8 8 0 . 2 8 0 9 5 7 3 0 . 2 7 7 5 9 5 3 

- 0 . 6 0 0 . 2 7 4 2 5 3 1 0 . 2 7 0 9 3 0 8 0 . 2 6 7 6 2 8 8 0 . 2 6 4 3 4 7 2 0 . 2 6 1 0 8 6 2 0 . 2 5 7 8 4 6 0 0 . 2 5 4 6 2 6 8 0 . 2 5 1 4 2 8 8 0 . 2 4 8 2 5 2 2 0 . 2 4 5 0 9 7 0 

- 0 . 7 0 0 . 2 4 1 9 6 3 6 0 . 2 3 8 8 5 2 0 0 . 2 3 5 7 6 2 4 0 . 2 3 2 6 9 5 0 0 . 2 2 9 6 4 9 9 0 . 2 2 6 6 2 7 3 0 . 2 2 3 6 2 7 2 0 . 2 2 0 6 4 9 9 0 . 2 1 7 6 9 5 4 0 . 2 1 4 7 6 3 8 

- 0 . 8 0 0 . 2 1 1 8 5 5 3 0 . 2 0 8 9 7 0 0 0 . 2 0 6 1 0 8 0 0 . 2 0 3 2 6 9 3 0 . 2 0 0 4 5 4 1 0 . 1 9 7 6 6 2 5 0 . 1 9 4 8 9 4 5 0 . 1 9 2 1 5 0 2 0 . 1 8 9 4 2 9 6 0 . 1 8 6 7 3 2 9 

- 0 . 9 0 0 . 1 8 4 0 6 0 1 0 . 1 8 1 4 1 1 2 0 . 1 7 8 7 8 6 4 0 . 1 7 6 1 8 5 5 0 . 1 7 3 6 0 8 8 0 . 1 7 1 0 5 6 1 0 . 1 6 8 5 2 7 6 0 . 1 6 6 0 2 3 2 0 . 1 6 3 5 4 3 1 0 . 1 6 1 0 8 7 1 

- 1 . 0 0 0 . 1 5 8 6 5 5 3 0 . 1 5 6 2 4 7 7 0 . 1 5 3 8 6 4 2 0 . 1 5 1 5 0 5 0 0 . 1 4 9 1 7 0 0 0 . 1 4 6 8 5 9 1 0 . 1 4 4 5 7 2 3 0 . 1 4 2 3 0 9 7 0 . 1 4 0 0 7 1 1 0 . 1 3 7 8 5 6 6 

-1 .10 0 . 1 3 5 6 6 6 1 0 . 1 3 3 4 9 9 6 0 . 1 3 1 3 5 6 9 0 . 1 2 9 2 3 8 2 0 . 1 2 7 1 4 3 2 0 . 1 2 5 0 7 2 0 0 . 1 2 3 0 2 4 5 0 . 1 2 1 0 0 0 5 0 . 1 1 9 0 0 0 2 0 . 1 1 7 0 2 3 3 

- 1 . 2 0 0 . 1 1 5 0 6 9 7 0 . 1 1 3 1 3 9 5 0 . 1 1 1 2 3 2 5 0 . 1 0 9 3 4 8 6 0 . 1 0 7 4 8 7 8 0 . 1 0 5 6 4 9 8 0 . 1 0 3 8 3 4 7 0 . 1 0 2 0 4 2 4 0 . 1 0 0 2 7 2 6 0 . 0 9 8 5 2 5 4 

- 1 . 3 0 0 . 0 9 6 8 0 0 5 0 . 0 9 5 0 9 8 0 0 . 0 9 3 4 1 7 6 0 . 0 9 1 7 5 9 2 0 . 0 9 0 1 2 2 7 0 . 0 8 8 5 0 8 1 0 . 0 8 6 9 1 5 0 0 . 0 8 5 3 4 3 5 0 . 0 8 3 7 9 3 4 0 . 0 8 2 2 6 4 5 

- 1 . 4 0 0 . 0 8 0 7 5 6 7 0 . 0 7 9 2 6 9 9 0 . 0 7 7 8 0 3 9 0 . 0 7 6 3 5 8 6 0 . 0 7 4 9 3 3 7 0 . 0 7 3 5 2 9 3 0 . 0 7 2 1 4 5 1 0 . 0 7 0 7 8 0 9 0 . 0 6 9 4 3 6 7 0 . 0 6 8 1 1 2 1 

- 1 . 5 0 0 . 0 6 6 8 0 7 2 0 . 0 6 5 5 2 1 7 0 . 0 6 4 2 5 5 5 0 . 0 6 3 0 0 8 4 0 . 0 6 1 7 8 0 2 0 . 0 6 0 5 7 0 8 0 . 0 5 9 3 8 0 0 0 . 0 5 8 2 0 7 6 0 . 0 5 7 0 5 3 4 0 . 0 5 5 9 1 7 4 

- 1 . 6 0 0 . 0 5 4 7 9 9 3 0 . 0 5 3 6 9 8 9 0 . 0 5 2 6 1 6 1 0 . 0 5 1 5 5 0 7 0 . 0 5 0 5 0 2 6 0 . 0 4 9 4 7 1 5 0 . 0 4 8 4 5 7 2 0 . 0 4 7 4 5 9 7 0 . 0 4 6 4 7 8 6 0 . 0 4 5 5 1 3 9 

- 1 . 7 0 0 . 0 4 4 5 6 5 4 0 . 0 4 3 6 3 2 9 0 . 0 4 2 7 1 6 2 0 . 0 4 1 8 1 5 1 0 . 0 4 0 9 2 9 5 0 . 0 4 0 0 5 9 1 0 . 0 3 9 2 0 3 9 0 . 0 3 8 3 6 3 5 0 . 0 3 7 5 3 7 9 0 . 0 3 6 7 2 6 9 

- 1 . 8 0 0 . 0 3 5 9 3 0 3 0 . 0 3 5 1 4 7 8 0 . 0 3 4 3 7 9 4 0 . 0 3 3 6 2 4 9 0 . 0 3 2 8 8 4 1 0 . 0 3 2 1 5 6 7 0 . 0 3 1 4 4 2 7 0 . 0 3 0 7 4 1 8 0 . 0 3 0 0 5 4 0 0 . 0 2 9 3 7 8 9 

- 1 . 9 0 0 . 0 2 8 7 1 6 5 0 . 0 2 8 0 6 6 5 0 . 0 2 7 4 2 8 9 0 . 0 2 6 8 0 3 3 0 . 0 2 6 1 8 9 8 0 . 0 2 5 5 8 8 0 0 . 0 2 4 9 9 7 8 0 . 0 2 4 4 1 9 1 0 . 0 2 3 8 5 1 7 0 . 0 2 3 2 9 5 4 

- 2 . 0 0 0 . 0 2 2 7 5 0 1 0 . 0 2 2 2 1 5 5 0 . 0 2 1 6 9 1 6 0 . 0 2 1 1 7 8 2 0 . 0 2 0 6 7 5 1 0 . 0 2 0 1 8 2 1 0 . 0 1 9 6 9 9 2 0 . 0 1 9 2 2 6 1 0 . 0 1 8 7 6 2 7 0 . 0 1 8 3 0 8 8 

- 2 . 1 0 0 . 0 1 7 8 6 4 4 0 . 0 1 7 4 2 9 1 0 . 0 1 7 0 0 3 0 0 . 0 1 6 5 8 5 7 0 . 0 1 6 1 7 7 3 0 . 0 1 5 7 7 7 6 0 . 0 1 5 3 8 6 3 0 . 0 1 5 0 0 3 4 0 . 0 1 4 6 2 8 7 0 . 0 1 4 2 6 2 1 

- 2 . 2 0 0 . 0 1 3 9 0 3 4 0 . 0 1 3 5 5 2 5 0 . 0 1 3 2 0 9 3 0 . 0 1 2 8 7 3 7 0 . 0 1 2 5 4 5 4 0 . 0 1 2 2 2 4 4 0 . 0 1 1 9 1 0 6 0 . 0 1 1 6 0 3 8 0 . 0 1 1 3 0 3 8 0 . 0 1 1 0 1 0 6 

- 2 . 3 0 0 . 0 1 0 7 2 4 1 0 . 0 1 0 4 4 4 1 0 . 0 1 0 1 7 0 4 0 . 0 0 9 9 0 3 1 0 . 0 0 9 6 4 1 8 0 . 0 0 9 3 8 6 7 0 . 0 0 9 1 3 7 5 0 . 0 0 8 8 9 4 0 0 . 0 0 8 6 5 6 3 0 . 0 0 8 4 2 4 2 

- 2 . 4 0 0 . 0 0 8 1 9 7 5 0 . 0 0 7 9 7 6 3 0 . 0 0 7 7 6 0 3 0 . 0 0 7 5 4 9 4 0 . 0 0 7 3 4 3 6 0 . 0 0 7 1 4 2 8 0 . 0 0 6 9 4 6 9 0 . 0 0 6 7 5 5 7 0 . 0 0 6 5 6 9 1 0 . 0 0 6 3 8 7 2 

- 2 . 5 0 0 . 0 0 6 2 0 9 7 0 . 0 0 6 0 3 6 6 0 . 0 0 5 8 6 7 8 0 . 0 0 5 7 0 3 1 0 . 0 0 5 5 4 2 6 0 . 0 0 5 3 8 6 2 0 . 0 0 5 2 3 3 6 0 . 0 0 5 0 8 5 0 0 . 0 0 4 9 4 0 0 0 . 0 0 4 7 9 8 8 

- 2 . 6 0 0 . 0 0 4 6 6 1 2 0 . 0 0 4 5 2 7 1 0 . 0 0 4 3 9 6 5 0 . 0 0 4 2 6 9 3 0 . 0 0 4 1 4 5 3 0 . 0 0 4 0 2 4 6 0 . 0 0 3 9 0 7 1 0 . 0 0 3 7 9 2 6 0 . 0 0 3 6 8 1 2 0 . 0 0 3 5 7 2 6 

- 2 . 7 0 0 . 0 0 3 4 6 7 0 0 . 0 0 3 3 6 4 2 0 . 0 0 3 2 6 4 1 0 . 0 0 3 1 6 6 8 0 . 0 0 3 0 7 2 0 0 . 0 0 2 9 7 9 8 0 . 0 0 2 8 9 0 1 0 . 0 0 2 8 0 2 9 0 . 0 0 2 7 1 8 0 0 . 0 0 2 6 3 5 5 

- 2 . 8 0 0 . 0 0 2 5 5 5 2 0 . 0 0 2 4 7 7 1 0 . 0 0 2 4 0 1 2 0 . 0 0 2 3 2 7 5 0 . 0 0 2 2 5 5 7 0 . 0 0 2 1 8 6 0 0 . 0 0 2 1 1 8 3 0 . 0 0 2 0 5 2 4 0 . 0 0 1 9 8 8 4 0 . 0 0 1 9 2 6 3 

- 2 . 9 0 0 . 0 0 1 8 6 5 9 0 . 0 0 1 8 0 7 2 0 . 0 0 1 7 5 0 2 0 . 0 0 1 6 9 4 9 0 . 0 0 1 6 4 1 1 0 . 0 0 1 5 8 8 9 0 . 0 0 1 5 3 8 3 0 . 0 0 1 4 8 9 1 0 . 0 0 1 4 4 1 3 0 . 0 0 1 3 9 5 0 

- 3 . 0 0 0 . 0 0 1 3 5 0 0 0 . 0 0 1 3 0 6 3 0 . 0 0 1 2 6 3 9 0 . 0 0 1 2 2 2 8 0 . 0 0 1 1 8 3 0 0 . 0 0 1 1 4 4 3 0 . 0 0 1 1 0 6 8 0 . 0 0 1 0 7 0 4 0 . 0 0 1 0 3 5 1 0 . 0 0 1 0 0 0 9 
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